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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
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3 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply:

3.1
shall
is used to indicate that a provision is mandatory

3.2
should
is used to indicate that a provision is hot mandatory, but recommended as good practice

3.3
may
is used to indicate that a provision is optional

4 Running and pulling casing

4.1 Prepajation and inspection before running

4.1.1 New|casing is delivered free of injurious defects as defined in 1SO11960 or API Specification 5CT and
within the practical limits of the inspection procedures prescribed therein{Some users have found that, for a limited
number of critical well applications, these procedures do not result in casing sufficiently free of defects to|meet their
needs for such critical applications. Various nondestructive inspection’ services have been employed hy users to
ensure that the desired quality of casing is being run. In view of this/practice, it is suggested that the indivjdual user:

a) Familiarlze himself with inspection practices specified jn~the standards and employed by the respeftive mills,
and with| the definition of “injurious defect” contained in‘the standards.

b) Thoroughly evaluate any nondestructive inspectiorn’ to be used by him on tubular goods to assure himself that
the inspgction does in fact correctly locate and differentiate injurious defects from other variables that can be
and frequently are sources of misleading “defect” signals with such inspection methods.

4.1.2 All casing, whether new, used orreconditioned, should always be handled with thread protectors in place.
Casing shou|d be handled at all times-0r’ racks or on wooden or metal surfaces free of rocks, sand of dirt other
than normal|drilling mud. When lengths of casing are inadvertently dragged in the dirt, the threads |should be
recleaned and serviced again asoutlined in 4.1.7.

4.1.3 Slip elevators are recommended for long strings. Both spider and elevator slips should be clean|and sharp
and should fif properly. Slips-should be extra long for heavy casing strings. The spider shall be level.

NOTE Sllp and tongvmarks are injurious. Every possible effort should be made to keep such damage at a rhinimum by
using proper Up-to-date*equipment.

4.1.4 If collar=pull elevators are used, the bearing surface should be carefully inspected for (a) uneved wear that
may produce a side lift on the coupling with danger of it jumping off, and (b) uniform distribution of the load when
applied over the bearing face of the coupling.

4.1.5 Spider and elevator slips should be examined and watched to see that all lower together. If they lower
unevenly, there is danger of denting the pipe or badly slip-cutting it.

4.1.6 Care shall be exercised, particularly when running long casing strings, to ensure that the slip bushing or
bowl is in good condition. Tongs may be sized to produce 1,5 % of the calculated pullout strength (see 1SO 10400
or API Bulletin 5C3, with the units changed to N-m if necessary) (150 % of the guideline torque given in Table 1).
Tongs should be examined for wear on hinge pins and hinge surfaces. The backup line attachment to the backup
post should be corrected, if necessary, to be level with the tong in the backup position so as to avoid uneven load
distribution on the gripping surfaces of the casing. The length of the backup line should be such as to cause
minimum bending stresses on the casing and to allow full stroke movement of the makeup tong.
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The following precautions should be taken in the preparation of casing threads for makeup in the casing

Immediately before running, remove thread protectors from both field and coupling ends and clean the threads
thoroughly, repeating as additional rows become uncovered.

Carefully inspect the threads. Those found damaged, even slightly, should be laid aside unless satisfactory
means are available for correcting thread damage.

The length of each piece of casing shall be measured prior to running. A steel tape calibrated in millimetres
(feet) to the nearest 3 0 mm (0,01 ft) should be used. The measurement should be made from the outermost

e box stops
vanish point

on the¢ pipe; on buttress-thread casmg, this posmon is to the base of the triangle stamp omn~the |pipe; and on

recomimended that a thread compound that meets the performance objectives of API Bulletin §

he-line casing, this position is to the shoulder on the externally threaded end. The total of
s so measured will represent the unloaded length of the casing string. The actuaklength ung
ble can be obtained by consulting graphs that are prepared for this purpose.and are avai
andbooks.

ose couplings after thoroughly cleaning the threads and applyingfresh compound over
es, and before pulling the pipe into the derrick.
b stabbing, liberally apply thread compound to the entire internally and externally threade

er, in special cases where severe conditions are enceuntered, it is recommended that 1
e thread compounds as specified in API Bulletin 5A3.bé used.

a clean thread protector on the field end of the;pipe so that the thread will not be damagec
n the rack and pulling into the derrick. Severalthread protectors may be cleaned and used 1
Deration.

ixed string is to be run, check to determine that appropriate casing will be accessible on
required according to the programme.

bctors used as tensile and lifting members should have their thread capacity carefully check
e connector can safely support the load.

should be taken when.making up pup joints and connectors to ensure that the mating threg
size and type.

ing of casing

is recommended that each length of casing be drifted for its entire length just before
conforfning to 1ISO 11960 or API Specification 5CT. Casing that will not pass the drift test s

he individual
ler tension in
able in most

each coupling for makeup. If the standoff is abnormally great, check the coupling for tightpess. Tighten

entire thread

0 areas. It is
A3 be used;
igh-pressure

while rolling
epeatedly for
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ds are of the

unning, with
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Lower or roll each piece of casing carefully to the walk without dropping. Use rope snubber if necessary.

Avoid hitting casing against any part of derrick or other equipment. Provide a hold-back rope at the window. For
mixed or unmarked strings, a drift or “jack” rabbit should be run through each length of casing when it is picked up
from the catwalk and pulled onto the derrick floor to avoid running a heavier length or one with a lesser inside
diameter than called for in the casing string.

4.3 Stabbing, making up and lowering

43.1

Do not remove thread protector from field end of casing until ready to stab.

© 1SO 2000 — Al rights reserved


https://standardsiso.com/api/?name=8f0e179369a91061e308d3563689a3fb

ISO 10405:2000(E)

4.3.2 If necessary, apply thread compound over the entire surface of threads just before stabbing. The brush or
utensil used in applying thread compound should be kept free of foreign matter, and the compound should never
be thinned.

4.3.3 In stabbing, lower casing carefully to avoid injuring threads. Stab vertically, preferably with the assistance
of a man on the stabbing board. If the casing stand tilts to one side after stabbing, lift up, clean and correct any
damaged thread with a three-cornered file, then carefully remove any filings and reapply compound over the thread
surface. After stabbing, the casing should be rotated very slowly at first to ensure that threads are engaging
properly and not cross-threading. If spinning line is used, it should pull close to the coupling.

NOTE Recommendations in 4.3.4 and 4.4.1 for casing makeup apply to the use of power tongs. For recommendations on
makeup of casing-with spinning lines and conventional tongs, see 4.4.2

4.3.4 The use of power tongs for making up casing made desirable the establishment of recomimended torque
values for edch size, mass and grade of casing. Early studies and tests indicated that torque values-are gffected by
a large numQyer of variables, such as variations in taper, lead, thread height and thread form, surface finigh, type of
thread comppund, length of thread, mass and grade of pipe, etc. In view of the number of variables and|the extent
that these vpriables, alone or in combination, could affect the relationship of torque ‘values versug made-up
position, it was evident that both applied torque and made-up position have to be considered. Since the jpint pullout
strength formula in API Bulletin 5C2 contains several of the variables believed to@ffect torque, using p modified
formula to eqgtablish torque values was investigated. Torque values obtained by taking 1 % of the calculated pullout
value were fpund to be generally comparable to values obtained by field makeup tests using API moditied thread
compound il accordance with API Bulletin 5A3. Compounds other than ARl modified thread compound|may have
other torque jalues. This procedure was therefore used to establish the makeup torque values listed in Table 1. All
values are rqunded to the nearest 10 N-m (10 ft-Ibf). These values shall.be considered as a guide only, [due to the
very wide vafiations in torque requirements that can exist for a spe¢ific connection. Because of this, it i essential
that torque b related to made-up position as outlined in 4.4.1. Thestorque values listed in Table 1 apply to casing
with zinc-plated or phosphate-coated couplings. When making“up connections with tin-plated couplingg, 80 % of
the listed value can be used as a guide. The listed torque values are not applicable for making up couplings with
PTFE (polytétrafluoroethylene) rings. When making up round thread connections with PTFE rings, 70 % of the
listed values|are recommended. Buttress connections with PTFE seal rings may make up at torque valugs different
from those nprmally observed on standard buttress threads.

NOTE THread galling of gall-prone materials (martensitic chromium steels, 9 Cr and 13 Cr, duplex stainless steels and Ni
base alloys) ofcurs during movement — stabbing-or pulling and makeup or breakout. Galling resistance of threads|is primarily
controlled in gwo areas — in surface preparation and finishing during manufacture and in careful handling pracfices during
running and pdilling.

Threads and] lubricant shall be cleany ‘Assembly in the horizontal position should be avoided. Connectigns should

be turned by[hand to the hand-tight position before slowly power-tightening. The procedure should be rgversed for
disassembly

4.4 Field makeup

4.4.1 The following practice is recommended for field makeup of casing:

a) Forroundthread, 1143 mm (4 1/2-in) to 339.7 mm (13 3/8-in) outside diameter (OD):

1) Itis advisable when starting to run casing from each particular mill shipment to make up sufficient joints to
determine the torque necessary to provide proper makeup. See 4.4.2 for the proper number of turns
beyond hand-tight position. These values may indicate that a departure from the values listed in Table 1 is
advisable. If other values are chosen, the minimum torque should be not less than 75 % of the value
selected. The maximum torque should be not more than 125 % of the selected torque.

2) The power tong should be provided with a reliable torque gauge of known accuracy. In the initial stages of
makeup, any irregularities of makeup or in speed of makeup should be observed, since these may be
indicative of crossed threads, dirty or damaged threads, or other unfavourable conditions. To prevent
galling when making up connections in the field, the connections should be made up at a speed not to
exceed 25 r/min.
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3) Continue the makeup, observing both the torque gauge and the approximately position of the coupling
face with respect to the thread vanish point position.

4) The torque values shown in Tables 1 and 2 have been selected to give recommended makeup under
normal conditions and should be considered as satisfactory providing the face of the coupling is flush with
the thread vanish point or within two thread turns, plus or minus, of the thread vanish point.

5) If the makeup is such that the thread vanish point is buried two thread turns and 75 % of the torque shown
in Table 1 is not reached, the joint should be treated as a questionable joint as provided in 4.4.3.

6) If several threads remarn exposed when the Irsted torque is reached apply addrtronal torque up to 125 %

O v,
ppint) is greater than three thread turns when this additional torque is reached, the joint shou
as a questionable joint as provided in 4.4.3.

vard C q

b) For byttress thread casing connections in sizes 114,3 mm (4 1/2-in) to 508,0 mm (20=in) OD, m
values$ should be determined by carefully noting the torque required to make up each\ef several ¢
the base of the triangle. Then using the torque value thus established, make up the*balance of th
particplar weight and grade in the string.

c) Forrdund thread, 406,4 mm (16-in), 473 mm (18 5/8-in) and 508 mm (20-in) OD:

1) akeup of 406,4 mm (16-in), 473 mm (18 5/8-in) and 508 mm¢(20-in) OD shall be to a pos
cpnnection represented by the thread vanish point or the base of the triangle using the min
shown in Table 1 as a guide.

Qn 8-round-thread casing, a 9,5 mm (3/8-in) equilateral triangle is die-stamped at a
, + 1,6 mm (1/16 in) from each end (for L4, see Figure 2.1 in 1SO 10422:1993 or API Spec 5
of the triangle will aid in locating the thread vanish point for basic power-tight makeup;
ppsition of the coupling with respect to the base of the triangle shall not be a basis for a
rejection of the product. Care shall be takerto avoid cross-threading in starting these larger
he tongs selected should be capable «of attaining high torques [67 800 N-m (50 000 ft-1bf)]
riin. Anticipate that maximum torque.values could be five times the minimum experienced
the recommended position.
2) Jpints that are questionable as'to their proper makeup in item a) 5) or a) 6) should be unscrg
down to determine the cause of improper makeup. Both the pipe thread and mating co
should be inspected. Damaged threads or threads that do not comply with the specificati
re¢paired. If damagedcor-out-of-tolerance threads are not found to be the cause of improper n
the makeup torque-should be adjusted to obtain proper makeup [see item a) 1)]. It should be
thread compoundywith a coefficient of friction substantially different from common values|
cpuse of impropetr makeup.

4.4.2 en conventional tongs are used for casing makeup, tighten with the tongs to the prop,
tightness. |The joint should be made up beyond the hand-tight position at least three turns for siz
(41/2in) tp 17,8 mm (7 in), and at least three and-one-half turns for sizes 193 7 mm (75/8in) and |

read vanish
Id be treated

bkeup torque
bnnections to
b pipe of that
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imum torque

distance of
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for the entire
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wed and laid
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n should be
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may be the

er degree of
bs 114,3 mm
Brger, except

2445mm 95/8 in) and 3 mm 0 3/4-inN) arade P I:.- 08 mm O-in)-arade 55 and K-55

which should

be made up four turns beyond the hand-tight position. When using a spinning line, it is necessary to compare hand
tightness with spin-up tightness. In order to do this, make up the first few joints to the hand-tight position, then back
off and spin up joints to the spin-up tight position. Compare the relative positions of these two makeups and use
this information to determine when the joint is made up the recommended number of turns beyond hand tight.

4.4.3 Joints that are questionable as to their proper tightness should be unscrewed and the casing laid down for
inspection and repair. When this is done, the mating coupling should be carefully inspected for damaged threads.
Parted joints should never be re-used without shopping or regauging, even though the joints may have little
appearance of damage.

4.4.4 If casing has a tendency to wobble unduly at its upper end when making up, indicating that the thread may
not be in line with the axis of the casing, the speed of rotation should be decreased to prevent galling of threads. If
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wobbling persists despite the reduced rotational speed, the casing should be laid down for inspection. Serious
consideration should be given before using such casing in a position in the string where a heavy tensile load is
imposed.

4.4.5 In making up the field joint, it is possible for the coupling to make up slightly on the mill end. This does not
indicate that the coupling on the mill end is too loose but simply that the field end has reached the tightness with
which the coupling was screwed on at the manufacturer’s facility.

4.4.6 Casing strings should be picked up and lowered carefully and care exercised in setting slips to avoid shock
loads. Dropping a string even a short distance may loosen couplings at the bottom of the string. Care should be
exercised to avoid setting casing down on its bottom end or otherwise placing it in compression because of the

er location
e string in
de until its

4.4.7 Definite instructions should be available as to the design of the casing string, including the prop
of the various grades of steel, weights of casing and types of joint. Care should be exercised torun th
exactly the ofder in which it was designed. If any length cannot be clearly identified, it should-be' laid as
grade, its wejght or the type of joint can be positively established.

448 To f3 the casing
hich filling

cilitate running and to ensure adequate hydrostatic head to contain reServoir pressures,

should be pe
should be ac
six to ten le
infrequent fil
adequate sif
facilitate the
be mounted
recommendse
excessive pr,
end of the m

NOTE Th

45 Casin

Definite instr
cement has
during the lif
all factors, s

mud temperature and changes .of-temperature during producing operations. The adequacy of the origi

riodically filled with mud while being run. A number of things govern ‘the frequency with w
complished: weight of pipe in the hole, mud weight, reservoir pressure, ‘etc. In most cases, f
gths should suffice. The hydrostatic balance of reservoir pressure-should not be jeopardi
ing. Filling should be done with mud of the proper weightyusing a conveniently locate
e to expedite the filling operation. A quick-opening/quick<closing plug valve on the mug
pperation and prevent overflow. If rubber hose is used, it issrecommended that the quick-clg
where the hose is connected to the mud line, rather‘than at the outlet end of the hose
d that at least one other discharge connection be lefttopen on the mud system to prevent
essure when the quick-closing valve is closed while*the pump is still running. A copper ni
Id hose may be used to prevent damaging the ceupling threads during the filling operation.

e foregoing mud fill-up practice will be unnecessary if automatic fill-up casing shoes and collars are us

) landing procedure

lling every
red by too
d hose of

hose will
sing valve

It is also
buildup of
bple at the

ed.

ictions should be provided for the*proper string tension, also on the proper landing procedu
set. The purpose is to avaid Critical stresses or excessive and unsafe tensile stresses

safety factor
after due co

probably apglies to a verylarge majority of the wells drilled), then the procedure should be followed of |
casing in the| casing head at exactly the position in which it was hanging when the cement plug reacheg
point or “as demented-’

4.6 Care ¢f-casing in hole

of the string as designed will influence the landing procedure and should be considered. If
sideration it is‘not considered necessary to develop special landing procedure instruction

e after the
any time

b of the well. In arriving af thie proper tension and landing procedure, consideration should je given to
ich as the well temperature and pressure, the temperature developed due to cement hydration, the

al tension
however,
5 (and this
anding the
its lowest

Drill pipe run

inside casing should be equipped with suitable drill-pipe protectors.

4.7 Recovery of casing

4.7.1

Breakout tongs should be positioned close to the coupling but not too close since a slight squashing effect

where the tong dies contact the pipe surface cannot be avoided, especially if the joint is tight and/or the casing is
light. Keeping a space of one-third to one-quarter of the diameter of the pipe between the tongs and the coupling
should normally prevent unnecessary friction in the threads. Hammering the coupling to break the joint is an
injurious practice. If tapping is required, use the flat face, never the peen face of the hammer, and under no
circumstances should a sledge-hammer be used. Tap lightly near the middle and completely around the coupling,
never near the end or on opposite sides only.
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4.7.2 Great care should be exercised to disengage all of the thread before lifting the casing out of the coupling.
Do not jump casing out of the coupling.

4.7.3 All threads should be cleaned and lubricated or should be coated with a material that will minimize
corrosion. Clean protectors should be placed on the casing before it is laid down.

4.7.4 Before casing is stored or reused, pipe and thread should be inspected and defective joints marked for
shopping and regauging.

4.7.5 When casing is being retrieved because of a casing failure, it is imperative to future prevention of such
failures that a thorough metallurgrcal study be made Every attempt should be made to retrreve the failed portion in
the “as-fai y v i e involved in
the failure] the results of the study should be reported

4.7.6 Casing stacked in the derrick should be set on a firm wooden platform and withoutithe bpttom thread
protector gince the design of most protectors is not such as to support the joint or stand without damage to the field
thread.

4.8 Cayses of casing trouble

4.8.1 The more common causes of casing trouble are listed in 4.8.2 to 4.8.1%;
4.8.2 Infproper selection for the depth and pressures encountered.

4.8.3 Ingufficient inspection of each length of casing or of field-shop threads.
4.8.4  Abuse in mill, transportation and field handling.

4.8.5 Nonobservance of good rules in running and pulling casing.

4.8.6 Injproper cutting of field-shop threads.

4.8.7 The use of poorly manufactured couplings for replacements and additions.
4.8.8 Injproper care in storage.

4.8.9 E)cessive torquing of casing.to force it through tight places in the hole.

4.8.10 PJlling too hard on a\string (to free it). This may loosen the couplings at the top of the string.| They should
be retightgned with tongs béefoare finally setting the string.

4.8.11 R¢tary drilling\inside casing. Setting the casing with improper tension after cementing is one of the greatest
contributing causes of such failures.

4.8.12 Diill-pipe wear while drilling inside casing is particularly significant in drifted holes. Excess doglegs in
deviated koles, or occasionally in straight holes where corrective measures are taken, result in concentrated
bending of the casing that in turn results in excess internal wear, particularly when the doglegs are high in the hole.

4.8.13 Wire-line cutting, by swabbing or cable-tool drilling.

4.8.14 Buckling of casing in an enlarged, washed-out uncemented cavity if too much tension is released in
landing.

4.8.15 Dropping a string, even a very short distance.

4.8.16 Leaky joints, under external or internal pressure, are a common cause of trouble, and may be due to the
following:

a) improper thread compound;

© 1SO 2000 — All rights reserved 7


https://standardsiso.com/api/?name=8f0e179369a91061e308d3563689a3fb

ISO 10405:2000(E)

b)

undertonging;

dirty threads;

d) ogalled threads due to dirt, careless stabbing, damaged threads, too rapid spinning, overtonging or wobbling
during spinning or tonging operations;

e) improper cutting of field-shop threads;

f)  pulling too hard on the string;

g) dropping
h) excessiy
i) tonging
threads)
j)  imprope
k) casingo
[) imprope
4.8.17 Corr

pits or holes
contact with
Severe corrg
caused by ¢
casing and t
wells. Interna

contact (bimgtallic galvanic corrosion).

Because cor
control. EachH
known corro
optical-instru
the condition
casing in a W

of the industry’s experience to-date, the following practices and measures can be used to control ¢

casing:

a) Where ¢
currents
1) goo

thestring;
e making and breaking;

too high on casing, especially on breaking out (this gives a bending effect that tends

- joint makeup at the mill;
vality or out-of-roundness;
[ landing practice, which produces stresses in the threaded joift in excess of the yield point.

hsion, which can damage both the inside and outside of casing, can be recognized by the p
in the pipe. Corrosion on the outside of casing can.be caused by corrosive fluids or for
he casing or by stray electric currents flowing out the'casing into the surrounding fluids or fi
sion may also be caused by sulfate-reducing bacteria. Corrosion damage on the inside
prrosive fluids produced from the well, but the>damage can be increased by the abrasive
Libing pumping equipment and by high fluid-velocities such as those encountered in somg
| corrosion might also be due to stray eléctric currents (electrolysis) or to dissimilar metg

osion may result from so many different conditions, no simple or universal remedy can be ¢
corrosion problem shall be treated as an individual case and a solution attempted in the
sion factors and operatingsconditions. The condition of the casing can be determined by
ment inspections. Where these are not practical, a casing-caliper survey can be made to
of the inside surfacessNo tools have yet been designed for determining the condition of the

xternal casing corrosion is known to occur or stray electric current surveys indicate that relg
are entering the well, the following practices can be employed:

d(Cementing practices, including the use of centralizers, scratchers and adequate amounts

o gall the

resence of
mations in
prmations.
is usually
effects of
gas-lifted
s in close

iven for its
ight of the

visual or
determine
outside of

ell. Internal casing-caliper surveys indicate the extent, location and severity of corrosion. O:l: the basis

rrosion of

tively high

of cement

to k
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2) electrical insulation of flow lines from wells by the use of nonconducting flange assemblies to reduce or
prevent electric currents from entering the well;

3) the use of highly alkaline mud or mud treated with a bactericide as a completion fluid to help alleviate
corrosion caused by sulfate-reducing bacteria;

4) a properly designed cathodic protection system similar to that used for line pipe, to alleviate external
casing corrosion. Protection criteria for casing differ somewhat from the criteria used for line pipe.
Literature on external casing corrosion or persons competent in this field should be consulted for proper
protection criteria.
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Where internal corrosion is known to exist, the following practices can be employed.

1) Inflowing wells, packing the annulus with fresh water or low-salinity alkaline muds. (It may be

preferable in

some flowing wells to depend upon inhibitors to protect the inside of the casing and the tubing.)

2)

In pumping wells, avoiding the use of casing pumps. Ordinarily, pumping wells should be tubed as close to

bottom as practical, regardless of the position of the pump, to minimize the damage to the casing from

corrosive fluids.

Using inhibitors to protect the inside of the casing against corrosion.

recorgls can be compared before and after application of control measures. Inhibitor effectivepess
checked by means of caliper surveys, visual examinations of readily accessible pieces ©feq
water| analyses for iron content. Coupons may also be helpful in determining whether -sufficie
being| used. When lacking previous experience with any of the above measures;\they sho
cautiqusly and on a limited scale until appraised for the particular operating conditions:

In geperal, all new areas should be considered as being potentially corrosiveyand investigatio
initiat¢d early in the life of a field, and repeated periodically, to detect and-localize corrosion

causdd any destructive damage. These investigations should cover:

1) acomplete chemical analysis of the effluent water, including pH;iron, hydrogen sulfide, orga
any other substances that influence or indicate the degree of €orrosion. An analysis for carbo
hydrogen sulfide of the gas produced is also desirable;

2) cprrosion rate tests by using coupons of the same materials as in the well;

3) the use of caliper or optical-instrument inspections:

Wherg conditions favourable to corrosion exist, @ qualified corrosion engineer should be consult
attentjon should be given to mitigation of cefrosion where the probable life of subsurface equif
than the time expected to deplete a well.

When

crack|ng. The concentration of HsSnecessary to cause cracking in materials of different streng
well defined. Literature on sulfide,eorrosion or persons competent in this field should be consulted

Running and pulling-tubing

5.1 Preparation and-inspection before running

511 N
within the
number o

w tubing is delivered free of injurious defects as defined in 1ISO 11960 or APl Specifica
ractical limits of the inspection procedures prescribed therein. Some users have found that

fpment-failure

may also be
lipment, and
Nt inhibitor is
uld be used

s should be
before it has

hic acids and
n dioxide and

pd. Particular
ment is less

H,S is present in the well fluids, casing of high yield strength may be subject to sulfide-corrosion

hs is not yet

ion 5CT and
for a limited

to meet their

needs for such critical applications. Various nondestructive inspection services have been employed by users to
ensure that the desired quality of tubing is being run. In view of this practice, it is suggested that the individual user:

a)

b)

familiarize himself with inspection practices specified in the standards and employed by the respective

manufacturers, and with the definition of “injurious defect” contained in the standards;

thoroughly evaluate any nondestructive inspection to be used by him on tubular goods to assure himself that
the inspection does in fact correctly locate and differentiate injurious defects from other variables that can be

and frequently are sources of misleading “defect” signals with such inspection methods.
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CAUTION — Due to the permissible tolerance on the outside diameter immediately behind the tubing
upset, the user is cautioned that difficulties may occur when wrap-around seal-type hangers are installed

on tubing manufactured on the high side of the tolerance; therefore,

it is recommended that, wh

en

selecting the joint of tubing to be installed at the top of the string, the user confirm that the outside
diameter is suitable for the intended application.

5.1.2

All tubing, whether new, used, or reconditioned, should always be handled with thread protectors in place.

Tubing should be handled at all times on racks or on wooden or metal surfaces free of rocks, sand or dirt other than
normal drilling mud. When lengths of tubing are inadvertently dragged in the dirt, the threads should be recleaned

and serviced

again as outlined in 5.1.9.

5.1.3 Befope+unningintheholeforthefirstimetubirg-sheuld-be-drifted-with-a-drift-mandreHo-ensure passage

of pumps, swabs and packers

5.1.4 Elevators should be in good repair and should have links of equal length.

5.1.5 Slip-lype elevators are recommended when running special clearance couplings, especially thoge bevelled

on the lower fend.

5.1.6 Elevators should be examined to note if latch fitting is complete.

5.1.7 Spidgr slips that will not crush the tubing should be used. Slips should be examined before use [o see that

they are working together.

NOTE Sllp and tong marks are injurious. Every possible effort should be:made to keep such damage at a rhinimum by

using proper yp-to-date equipment.

5.1.8 Tubipg tongs that will not crush the tubing should be used on the body of the tubing, and they should fit

properly to ayoid unnecessary cutting of the pipe wall. Tong,di€s should fit properly and conform to the cyrvature of

the tubing. The use of pipe wrenches is not recommended:

5.1.9 The following precautions should be taken in the preparation of tubing threads.

a) Immedigtely before running, remove protectors from both field end and coupling end and clegn threads
thoroughly, repeating as additional rows become uncovered.

b) Carefully inspect the threads. Those/found damaged, even slightly, should be laid aside unless datisfactory
means gre available for correcting thread damage.

c) The length of each piecesofstubing shall be measured prior to running. A steel tape calibrated in millimetres
(feet) to|the nearest 3,8 mm (0,01 ft) should be used. The measurement should be made from the [outermost
face of the coupling_or'box to the position on the externally threaded end where the coupling or thel box stops

d)

the rack
operation.

and pulling into the derrlck

resent the
consulting

d pipe onto
ly for this

f)

10

Check each coupling for makeup. If the stand-off is abnormally great, check the coupling for tightness. Loose
couplings should be removed, the thread thoroughly cleaned, fresh compound applied over the entire thread
surfaces, then the coupling replaced and tightened before pulling the tubing into the derrick.

Before stabbing, liberally apply thread compound to the entire internally and externally threaded areas. It is
recommended that high-pressure modified thread compound as specified in the latest edition of API
Bulletin 5A3 be used, except in special cases where severe conditions are encountered, when it is
recommended that high-pressure silicone thread compound as specified in API Bulletin 5A3 be used.
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g) Connectors used as tensile and lifting members should have their thread capacity carefully checked to ensure
that the connector can safely support the load.
h) Care should be taken when making up pup joints and connectors to ensure that the mating threads are of the

same

size and type.

5.1.10 For high-pressure or condensate wells, additional precautions should be taken to ensure tight joints as

follows.

a)

appropir

b)

5.1.11
protectors

5.2 Sta

521 D¢

522 If

utensil used in applying thread compound should be kept free of foreign matter, and the compound
be thinned.

523 In
assistance
damaged

surface. @

may

en tubing is pulled into the derrick, care should be taken that the tubing.is’not bent or
bumped.

pbbing, making up and lowering
b not remove the thread protector from the field end of tubing.until ready to stab.

necessary, apply thread compound over the entire surface of threads just before stabbing.

stabbing, lower tubing carefully to avoid ‘injuring the threads. Stab vertically, prefers
of a man on the stabbing board. If the tubing-tilts to one side after stabbing, lift up, clean an
hread with a three-cornered file, then carefdlly remove any filings and reapply compound oV
are should be exercised, especially when running doubles or triples, to prevent bowing

errors in g

may be pII

524 A
when mak
Power tub

joints. Joimts should be made-Up tight, approximately two turns beyond the hand-tight position, wit

taken not

lignment when the tubing is allowed.to rest too heavily on the coupling threads. Intermed
ced in the derrick to limit bowing of-the tubing.

ing connections in the field, the connections should be made up at a speed not exceed
ng tongs are recommended for high-pressure or condensate wells to ensure uniform mak

Couplings should be removed, and both the mill-end pipe thread and coupling thread thoroughly cleaned and

ht, which is
tely.

d compound

couplings or

The brush or
Should never

bly with the
d correct any
er the thread
and resulting
ate supports

er stabbing, start screwing by hand or apply regular or power tubing tongs slowly. To prevent galling

ing 25 r/min.
bup and tight
h care being

to gall the threads. 'When the additional preparation and inspection precautions for high

condensate wells are taken, the coupling will “float” or make up simultaneously at both ends un

number of
checking s
torque of ¢

8 N-m (50 ft-Ibf).

5.3 Fiel

makeup

-pressure or
il the proper

turns beyond:the hand-tight position have been obtained. The hand-tight position may be determined by
everal joints on the rack and noting the number of threads exposed when a coupling is mgde up with a

5.3.1

Joint life of tubing under repeated field makeup is inversely proportional to the field makeup torque applied.

Therefore, in wells where leak resistance is not a great factor, minimum field makeup torque values should be used
to prolong joint life. The use of power tongs for making up tubing made desirable the establishment of
recommended torque values for each size, mass and grade of tubing. Table 3 contains makeup torque guidelines
for nonupset, external-upset, and integral-joint tubing, based on 1% of the calculated joint pullout strength
determined from the joint pullout strength formula for 8-round-thread casing in 1ISO 10400 or API Bulletin 5C3. All
values are rounded to the nearest 10 N-m (10 ft-Ibf). The torque values listed in Table 3 apply to tubing with zinc-
plated or phosphate-coated couplings. When making up connections with tin-plated couplings, 80 % of the listed
value can be used as a guide.
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5.3.2 When making up round-thread connections with PTFE (polytetrafluoroethylene) rings, 70 % of the listed
values are recommended. As with standard couplings, makeup positions shall govern. Buttress connections with
PTFE seal rings may make up at torque values different from those normally observed on standard buttress
threads.

NOTE Thread galling of gall-prone materials (martensitic chromium steels, 9 Cr and 19 Cr, duplex stainless steels and Ni
base alloys) occurs during movement — stabbing or pulling and makeup or breakout. Galling resistance of threads is primarily
controlled in two areas — surface preparation and finishing during manufacture and careful handling practices during running
and pulling. Threads and lubricant shall be clean. Assembly in the horizontal position should be avoided. Connections should be
turned by hand to the hand-tight position before slowly power-tightening. The procedure should be reversed for disassembly.

5.3.3 Spider slips and elevators should be cleaned frequently, and slips should be kept sharp.

5.3.4 Finding bottom should be accomplished with extreme caution. Do not set tubing down heauvily.

5.4 Pulling tubing

5.4.1 A cdliper survey prior to pulling a worn string of tubing will provide a quick means of segregating badly
worn lengths|for removal.

5.4.2 Breakout tongs should be positioned close to the coupling. Hammering the coupling to break thd joint is an
injurious pragtice. When tapping is required, use the flat face, never the peen face, of the hammer, and tgp lightly at
the middle ampd completely around the coupling, never near the end or on opposite sides only.

5.4.3 Gredt care should be exercised to disengage all of the thread: before lifting the tubing out of th¢ coupling.
Do not jump fubing out of the coupling.

5.4.4 Tubipg stacked in the derrick should be set on a firmvwooden platform and without the bottom thread
protector sing¢e the design of most protectors is not such as to'support the joint or stand without damage o the field
thread.

5.4.5 Protéct threads from dirt or injury when the tubing is out of the hole.

5.4.6 Tubipg set back in the derrick should ‘be properly supported to prevent undue bending. Tubing 60,3 mm
(23/8-in) OO and larger preferably should {e -pulled in stands approximately 18,3 m (60 ft) long or in foubles of
range 2. Stgnds of tubing 48,3 mm (1,9:in) OD or smaller and stands longer than 18,3 m (60 ft) should have
intermediate [support.

5.4.7 Befofe leaving a locationalways firmly tie a setback of tubing in place.

5.4.8 Make sure threads aré undamaged, clean and well coated with compound before rerunning.

5.4.9 Distrjbute joint-and tubing wear by moving a length from the top of the string to the bottom eagh time the
tubing is pulled.

5.4.10 In orflerto avoid leaks, all joints should be retightened occasionally.

5.4.11 When tubing is stuck, the best practice is to use a calibrated weight indicator. Do not be misled, by
stretching of the tubing string, into the assumption that the tubing is free.

5.4.12 After a hard pull to loosen a string of tubing, all joints pulled on should be retightened.

5.4.13 All threads should be cleaned and lubricated or should be coated with a material that will minimize
corrosion. Clean protectors should be placed on the tubing before it is laid down.

5.4.14 Before tubing is stored or reused, pipe and threads should be inspected and defective joints marked for
shopping and regauging.
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5.4.15 When tubing is being retrieved because of a tubing failure, it is imperative to future prevention of such
failures that a thorough metallurgical study be made. Every attempt should be made to retrieve the failed portion in
the “as-failed” condition. When thorough metallurgical analysis reveals some facet of pipe quality to be involved in
the failure, the results of the study should be reported.

5.5 Causes of tubing trouble
5.5.1 The most common causes of tubing trouble are listed in 5.5.2 to 5.5.16.

5.5.2 Improper selection for the strength and life required, especially of nonupset tubing where upset tubing
should be used.

5.5.3 Insufficient inspection of finished product at the mill or in the yard.

5.5.4 Careless loading, unloading or cartage.

5.5.5 Damaged threads resulting from protectors loosening and falling off.

5.5.6 Ldck of care in storage to give proper protection.

5.5.7 EXcessive hammering on couplings.

5.5.8 Use of worn-out or wrong types of handling equipment, spidersytongs, dies or pipe wrenches.
5.5.9 Nonobservance of proper rules in running or pulling tubing,

5.5.10 Coupling wear or rod cutting.

5.5.11 Excessive sucker rod breakage.

5.5.12 Fatigue, which often causes failure at the“last engaged thread. There is no positive remegly, but using
external-upset tubing in place of nonupset tubing-greatly delays the start of this trouble.

5.5.13 Replacement of worn couplings with out-of-specification couplings.

5.5.14 Diopping a string, even a short distance. This may loosen the couplings at the bottom of the string. The
string sholild be pulled and rerun, examining all joints very carefully.

5.5.15 Lgaking joints, under‘eéxternal or internal pressure, are a common cause of trouble, and may be due to the
following:

a) improper thread.compound and/or improper application;

b) dirty threads;.er threads contaminated with coating material used as protection from corrosion;

c) undertonging or overtonging:

d) galled threads due to dirt, careless stabbing, damaged threads or poor or diluted thread compound;
e) improperly cut field threads;

f)  couplings that have been dented by hammering;

g) pulling too hard on the string;

h) excessive rerunning.
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5.5.16 Corrosion, in which both the inside and outside of tubing can be damaged. The damage is generally in the
form of pitting, box wear, stress-corrosion cracking and sulfide stress cracking, but localized attack like corrosion-
erosion, ringworm and caliper tracks can also occur. Pitting and wear by the sucker rod box can be determined
visually by caliper surveys. Cracking may require aids, such as magnetic powder, for detection. Corrosion products
may or may not adhere to the pipe walls. Corrosion is generally due to the corrosive well fluid but may be
aggravated by the abrasive effects of pumping equipment, by gas lifting or by high velocities. Corrosion can also be
influenced by dissimilar metals in close proximity to each other (bimetallic corrosion) and by variations in grain
structure, surface conditions and deposits (concentration cell corrosion). Since corrosion may result from many
causes and influences and take different forms, no simple or universal remedy can be given for control. Each
corrosion problem must be treated individually and a solution attempted in light of the known corrosion factors and
operating conditions.

| or external tubing corrosion is known to exist and corrosive fluids are being produced,(th¢ following

a) In flowing wells, the annulus can be packed off and the corrosive fluid confined to the inside of the thbing. The
inside of tubing can be protected with special liners, coatings or inhibitors. Under severe conditions, special-
alloy stgel or glass-reinforced plastics may be used. Alloys do not always eliminate ‘corrosion. When H,S is
present |[in the well fluids, tubing of high yield strength may be subject to sulfide-corrosion cra¢king. The
concentfation of H,S necessary to cause cracking in different strength matesials is not yet wegll defined.

b) In pumpjng and gas-lift wells, inhibitors introduced via the casing-tubingsannulus afford appreciable protection.
In this tyjpe of completion, especially in pumping wells, better operating*practices can also aid in extending the
life of tubing, such as through the use of rod protectors, rotation.ef tubing, and longer and slowegr pumping
strokes.

To determing the value and effectiveness of the above practices'and measures, cost and equipment-faildre records
can be comgared before and after application of control measures. Inhibitor effectiveness can also be dghecked by
means of cqupons, caliper surveys and visual examinations of readily accessible pieces of equipmént. Water
analyses to [determine the iron content before and after starting the inhibitor treatment may also sgrve as an
indication of| the comparative rates of corrosion. When lacking previous experience with any of fhe above
measures, they should be used cautiously and.on a limited scale until appraised for the particular| operating
conditions.

In general, a|l new areas should be considered as being potentially corrosive and investigations should Ipe initiated

early in the Jife of a field, and repeated-periodically, to detect and localize corrosion before it has cqused any

destructive damage. These investigations should cover the following:

a) an analysis for carbon dioxide and hydrogen sulfide of the gas produced. Also desirable is an anallysis of the
effluent water for pH, iranycontent, organic acids, total chlorides and other substances believed to influence the
individual problem;

b) corrosiop rate tests’by using coupons of the same materials as in the well;

c) the use pfealiper or optical-instrument inspections.

Where conditions favorable to corrosion exist, a qualified corrosion engineer should be consulted. Particular
attention should be given to mitigation of corrosion where the probable life of subsurface equipment is less than the
time expected to deplete a well.

6 Transportation, handling and storage

6.1 General

Tubular goods in general, and threads in particular, are made with such precision that they require careful handling,
and, whether new, used or reconditioned, they should always be handled with thread protectors in place.
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6.2 Transportation

6.2.1 Water transportation

Pipe suppliers or their agents should provide proper supervision at the time of loading and unloading of water
carriers to guard against improper or insufficient dunnage, inadequate bracing to prevent shifting during lurching of
the ship, stowing pipe in or adjacent to bilge water, injurious chemicals or other corrosive material, dragging pipe
along the pile and permitting couplings or thread protectors to hook together or strike the edge of a hatch opening
or bump against the ship's rail.

6.2.2 Ra

ilroad transportation

When loa
stringers 9
lifting and
that their
The load g

6.2.3 Try

The follow

threadls may leak orpart. Dents and out-of-roundness may reduce the collapse resistance of the p

Do n¢t overload the truck to the point where theresis any danger that the load cannot be de

hould be provided across the bottom of the car to provide suitable support for pip€) to all
to keep pipe away from dirt. If the bottom of the car is uneven, the stringers should/be rigidly
pps will be in the same plane. Stringers should not be placed under couplingstorthe upset
hould be tied down and properly bulkheaded to keep it from shifting.

ck transportation
ng precautions should be taken for truck transportation.

pipe on bolsters and tie down with suitable chain at the bolsters. In hauling long pipe, an ad
| be provided in the middle.

pipe with all couplings on the same end of the truck.

ation without unloading.

he load has been hauled a short distance, retighten load-binding chains loosened as a rest
g.

dling
ng precautions should bé observed in handling casing and tubing.
b |oading or unloading, make sure that the thread protectors are tightly in place. Do not u

ng. Avoid rough“handling which might damage the threads or dent the body of the pig

Al handling)may be required for sour service and CRA material. Impact against adjacent
S may ‘cause a local increase in the hardness of the pipe to the extent that it becomes g
b stress cracking. Contact the owner for any special handling requirements prior to moving o

ling pipe on freight cars, in addition to U.S. Interstate Commerce Commission requirements, wooden

bw space for
shimmed so
part of pipe.

ditional chain

livered to its

It of the load

load pipe by
e. Damaged
ipe.

bipe or other
usceptible to
handling.

When unloading by hand, use rope slings to control the pipe. When rolling down skids, roll the pipe parallel to

the stack and do not allow the pipe to gather momentum or to strike the ends, because even with protectors in
place there is danger of damaging the threads. When rolling pipe, on the rack, keep the pipes parallel and do
not allow the pipes to gather momentum or to strike the ends.

method of handling long pipe. Each choker-sling shall be double wrapped.

a) Load
shoul
b) Load
c)
destin
d) After
settlin
6.3 Har
The follow
a) Befor
dropp!
Speci
objec
sulfidg
b)
c)
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6.4 Storage

The following precautions are recommended for pipe storage.

than 500 mm (18 in) from the ground to keep moisture and dirt away from the pipe.

Do not pile pipe directly on the ground, rails or steel or concrete floors. The first tier of pipe should be no less

Pipe should rest on supports properly spaced to prevent bending of the pipe or damage to the threads. The

stringers should lie in the same plane and be reasonably level and should be supported by piers adequate to
carry the full stack load without settling.

a)
b)
c) Provide
coupling
d) Place sq
of the pi
e) Stagger
f)  Block pi
g) For purg
Pipe shg
h) Pipe in
corrosio
7 Inspec
7.1 Geney

Inspection st
outlined in th

7.2 Inspeq

7.2.1 Inspe
Currently ag
electromagn
cracks, pits
associated W
(longitudinal

WOUUETT Stips as_ Separators betweem SuCTessive fayers of pipe so—that o weightTe
S. Use at least three spacing strips.

acing strips at right angles to pipe and directly above the lower strips and supports tolpreve
De.

adjoining lengths of pipe in the tiers by an amount approximating to the length of the couplin
pe by nailing blocks at both ends of the spacing strips.

oses of safety, ease of inspection and handling, pipe should not be stacked higher than 3
uld not be stacked higher than five tiers at the rig.

Storage should be inspected periodically and protectivescoatings applied when necessar
.

ion and classification of used casing and tubing

al

andards and classification for used_¢asing and tubing have been established and the proc
s clause.

tion and classification procedures

ction capability

cepted methods of inspecting the body section of a pipe are visual, mechanica
btic, eddy_current, ultrasonic and gamma-ray. These inspection techniques are limited to
hnd othersurface imperfections. Service-induced defects considered to be representative
ith used. pipe inspection are as follows: outside and inside corrosion damage; inside-surfa
damage; outside transverse and longitudinal slip and tong cuts; inside-surface drill-pipe we

only); transverse’ cracking (work tubing only); and inside-surface sucker-rod wear (tubing only).

ts on the

ht bending

m (10 ft).

to arrest

pdures are

gauging,
ocation of
of defects
Ce wireline
ar (casing

7.2.2 Measurement of pipe wall (minimum wall)

The only acceptable wall thickness measurements are those made with pipe wall micrometers, sonic pulse-echo
instruments or gamma-ray devices that the operator can demonstrate to be within 2 % accuracy by use of test

blocks sized

to approximate to pipe wall thickness.

7.2.3 Procedure

Used casing and tubing should be classified according to the loss of nominal wall thickness listed in Table 4.
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These percentages represent reductions in the body wall from the specified pipe wall thickness. This loss of wall
thickness affects the body areas along the inside and/or outside surfaces. Pipe with loss of wall thickness in the
threaded portion and/or upset section, whether threaded and coupled EUE or integral joint, is not classified in
accordance with Table 4. Loss of wall thickness in the heavier upset sections could be permitted to a higher
percentage without penalty, depending on the intended service. Damage and/or wall reduction affecting the
threaded ends of pipe require individual consideration, depending on the anticipated service, by the owner of the

pipe.

In addition to the body wall loss classification shown in Table 4, a colour code identification system used to denote
the conditions is provided in Table 5. The colour coding should consist of a paint band of the appropriate colour
approximately 50 mm (2 in) wide around the body of the pipe approximately 300 mm (1 ft) from the box end.

7.2.4 Pefformance properties

Performance properties of new casing, tubing and drill pipe are usually based on equations in“1SO 10400 or API
Bulletin 5¢3. However, there is no standard method for calculating performance properties’ of used casing and
tubing. APl Recommended Practice 7G, Drill Stem Design and Operating Limits, provides'a recommended practice
for calculating performance properties of used drill pipe. Drill-pipe wear usually occurs*on the outside|surface and,
consequeitly, the performance properties of used drill pipe are based on a constant ID, and the wall thickness and
OD vary with the degree of wear.

Casing and tubing wear (metal loss) and corrosion usually occur on the/inside surface. Performange properties
should be [based on a constant OD. If external corrosion is evident, it shall)also be taken into account.[Small pits or
other localized metal loss may not be damaging, depending on the_agplication of the pipe, but this fype of metal
loss shoulfl be considered and evaluated by the pipe owner.

If cracks gre detected in a length of pipe during inspection and-are verified to be of sufficient length tg be identified
by either Visual, optical or magnetic-particle inspection, this\joint shall be rejected and considered urjfit for further
service.

7.3 Pip¢ wall and threaded-joint conditions

7.3.1 Gdneral

The followjng general comments concefnloss of pipe wall thickness and conditions of the threaded joint.

7.3.2 Pipe wall

Metal losses in used casing-and tubing usually occur on the inside surface and range in character from isolated
pits, gouges or cuts to massive reductions caused by mechanical wear or sand cutting. Wear occurs jnside casing
and liners|by rotation.and movement of the drill string while drilling. Wear occurs inside the casing|even though
rubber prqtectors areyapplied to the drill pipe. The amount of wear increases with the length of time the casing is
drilled thrqugh. Freguently, wear occurs on only one side, that being the casing on the low side of the hole. The
performanice properties can be calculated by using the remaining wall thickness. Some experience hgs shown that
wire-line :

pressures

The type of metal loss may influence the application of used casing and tubing. Pipe with pits may not be used
under some corrosive conditions but may perform satisfactorily where corrosion is not a factor. Pipe having more
uniform metal loss from mechanical wear should be less vulnerable to corrosive conditions and needs only to be
derated to the minimum remaining wall thickness.

7.3.3 Threads

When inspecting threads on used casing and tubing, one should check for the following: pulled round threads,
galling and fatigue cracks in the last engaged thread. A fast thread lead at the area of last thread engagement of
round threads would indicate that the threads became stretched when pulled at loads exceeding the yield strength
of the connection. They may make into a coupling on the next makeup but would not have the anticipated joint
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strength and could have inadequate leak resistance. Galling is always a possibility that may be encountered while
breaking out connections, particularly when backups are placed on the coupling. Also, on repeated makeup the
threads make up more each time and interference occurs. Work tubing and strings subjected to reciprocal tension
stress often develop fatigue cracks at the root of the last engaged thread that could reduce tension values or
propagate to joint failure during further use. These situations would require shopping of the threads to restore the
length to usable status. It should not be expected that threaded connections gauge properly after being made up
power-tight, therefore minor deviations from the specified tolerances should be accepted.

7.3.4 Pin cone reduction

Tubing that has made multiple round trips in the hole, as in the case of work strings, may have pins reduced in
diameter du¢ 10 SUCCESSIVE ylelding Dy Tepeated makeups. This condition may penalize joint strength and leak
resistance and, in severe cases, lead to abutment of pin ends near the centre of the coupling in~the made-up
connection.

7.4 Servige rating

Final rating df a length of pipe for further service requires consideration of the ID wall.eondition and rempining wall
thickness to pvaluate resistance of the body to collapse, burst and tension; consideration of the thread cpndition to
evaluate resigtance to leaks; and consideration of the pin cone to evaluate makeup.

Depending dn circumstances and emergency needs, gauging of the threads may be considered along with the
usual wall ingpection to determine final performance properties. Utilization of the used casing or tubing|should be
based on experience and judgment with respect to well conditions and-environmental factors.

8 Reconglitioning

Tubular goois that have become damaged through use.arabuse may often be reconditioned to advarjtage. This
should be d¢ne only in accordance with 1SO 11960 orAPI Specification 5CT. The acceptability of regonditioned
threads should always be confirmed by gauging “and inspection in accordance with 1SO 10422 or API
Specification|5B.

9 Field welding of attachments pn'Ccasing

9.1 Geneial

9.1.1 The pelection of the,steel for use in casing is governed by important considerations dictated by tfhe service
the casing has to perform.—Steels most suitable for field welding do not have these performance properties.
Therefore, field weldability-'shall not be of primary consideration in the selection of steel for the mandifacture of
casing. As a|result, unless precautions are taken welding may have adverse effects on many of the steg¢ls used in
all grades of [casing,.especially J-55 and higher.

9.1.2 The [heat from welding may affect the mechanical properties of high-strength casing steels. Jracks and
brittle areas are likely to develop in the heat-affected zone. Hard areas or cracks may cause failure, especially
when the casing is subjected to tool-joint battering. For these reasons, welding on high-strength casing should be
avoided if possible.

9.1.3 Practices and equipment that will eliminate welding are recommended. For example, cement or locking
attachments might be used rather than welding bottom joints to prevent them from unscrewing. Similarly, use of
mechanical means for attachment of centralizers and scratchers is encouraged.

9.1.4 Although welding on high-strength casing is not recommended as the best practice, it is recognized that
under certain circumstances the user may elect to do so. In such cases, there are certain practices that, if followed,
will minimize the deleterious effects of welding. The intent here is to outline practices that will serve as a guide to
field personnel.
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9.1.5 Welding is not recommended on those critical portions of the casing string where tension, burst or collapse-
strength properties shall not be impaired. If welding is necessary, it should be restricted to the lowermost portions
of the cemented interval at the bottom of the casing string. Shoe-joint welding of couplings, when necessary,
should be used with extreme caution and with full use of procedures outlined herein.

9.1.6 The responsibility for welding lies with the user, and results are largely governed by the welder’s skill.
Weldability of the various types and grades of casing varies widely, thus placing added responsibility on the welder.
Transporting a qualified welder to the job rather than using a less skilled man who may be at hand will in most
cases prove economical. The responsible operating representative should ascertain the welder’s qualifications and,
if necessary, assure himself by instruction or demonstration that the welder is able to perform the work
satisfactorily.

9.2 Reduirements for welds
hold various
bn and other
50 important.

921 W
attachmen
severe se
To accom

elds should have sufficient mechanical strength to prevent joints from backingcoff“or to
ts to the casing. In-service welds are called upon to withstand impact, pounding, vibrati
vice conditions to which casing is subjected. Ability to withstand bending forces is often al
blish this, ductile welds free from cracks and brittle or hard spots are desired.

f the welds is
shall not be
ng off. Leak

9.2.2

to make
intended
resistance)

Lgak resistance is not a factor in welds covered by procedures outlined herein. The purpose o
tachments or to prevent joints from unscrewing. Where welding is-done on joints, the weld
s a seal to prevent leakage but rather as a means of prevénting the joint from back
is obtained by the joint itself.

9.2.3

Lgak resistance is required for the seal weld in casing hangers.

9.3 Progesses
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e torch. They may be used to avoid brittle"areas or cracks that may occur in alloy casing
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g the metal-arc process,(low-hydrogen electrodes should be used. These include all electr

Db the atmosphere unti-ready for use. Electrodes shall be stored in holding ovens at 65
300 °F) immediately after their containers have been opened. Once removed from the
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The area to be welded should be dry and brushed or wiped free of any excess paint, grease, scale, rust or dirt.

9.6 Preheating and cooling

9.6.1

Preheating is considered essential for welding all grades of casing. At least 75 mm (3 in) on each side of

weld locations should be preheated to 205 °C to 315 °C (400 °F to 600 °F). The preheat temperature should be
maintained during welding. (Use a “Tempilstik” or equivalent temperature-sensitive crayon to check temperature.)

9.6.2

Rapid cooling should be avoided. To ensure slow cooling, welds should be protected from extreme weather

conditions (cold, rain, high winds, etc.). Welds made on the casing as it is being run should be cooled in air to
below 120 °C (250 °F) (measured with a “Tempilstik” or equivalent) prior to lowering the weld into the hole. The
required cooling usually takes about 5 min.
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9.7 Welding technique

9.7.1 The weld should be started as soon as the specified preheat temperature has been attained. The welding
operation should be shielded from strong winds, blowing dust and sand, and rain.

9.7.2 Where metal-arc welding is used, electrodes 4,8 mm (3/16-in) in diameter or smaller should be used. Two-
pass welds are preferred, provided the second pass can be controlled so that it overlays only the weld metal and
not extend to the casing. The function of the second pass is to temper or anneal the underlying weld and adjacent
metal. This purpose is defeated if the second pass extends onto the casing. The second pass should be laid on
very quickly after cleaning the first bead so as to prevent the metal heated by the first pass from cooling quickly
enough to become brittle. Weaving should be kept to a minimum, and the current should be on the low side of the
range recom

deaclo +la 1 +. <l £ %+ | ££ S o PN <l + +l ol Py
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9.7.4  Attaghments should fit as closely as possible to the casing surface.
9.7.5 The Jarc should not be struck on the casing, as every arc burn results in a hard spot and damgge to the
casing. Cradks have frequently resulted from striking the arc on the casing. TheZarc should be stryck on the

attachment,

vhich is made of steel not as susceptible to damage. If it is really necessary to strike the
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casing, it shquld be struck in the area to be welded.
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9.7.11 When lugs are welded to casing, the weld should extend around the lug ends. It is good practice to strike
the arc near the lug end, weld the end and bring the weld back to about the lug centre. The arc is momentarily
broken so that the lug can be cut or burnt to length and the unwelded end hammered down against the casing. The
weld is then continued around the second end, bringing the arc back on the weld before breaking. In this manner,
ends are welded without either striking or breaking the arc at the ends.

9.7.12 When centralizers and scratchers are welded to casing, welds should be a minimum length of 50 mm (2 in)
and at 50 mm (2-in) intervals.

9.7.13 When rotating scratchers are welded to casing, full-length welds on each end, with 19 mm (3/4-in) welds at
two equal spacings on the front edge and one 19 mm (3/4-in) weld on the centre of the rear or trailing edge, have
been found satisfactory.
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ISO 10405:2000(E)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
114,3 | 4,500 9,50 H-40 ST&C 1040 770
114,3 4,500 9,50 J-55 ST&C 1380 1010
114,3 | 4,500 10,50 J-55 ST&C 1790 1320
1145 4,500 11,60 J-55 ST&C 2090 1540
114,3 | 4,500 9,50 K-55 ST&C 1520 1120
114,3 4,500 10,50 K-55 ST&C 1980 1460
114,3 | 4,500 11,60 K-55 ST&C 2310 1700
114,3 4,500 11,60 J-55 LT&C 2200 1620
114,3 4,500 11,60 K-55 LT&C 2430 1800
114,3 4,500 11,60 C-75 LT&C 2910 2150
114,3 | 4,500 13,50 C-75 LT&C 3530 2600
114,3 | 4,500 11,60 L-80 LT&C 3030 2230
114,3 | 4,500 13,50 L-8Q LT&C 3670 2710
114,3 | 4,500 11,60 N-80 LT&C 3090 2280
114,3 | 4,500 13,50 N-80 LT&C 3740 2760
114,3 | 4,500 1,60 C-90 LT&C 3320 2450
114,3 | 4,500 13,50 C-90 LT&C 4030 2970
114,3 | 4,500 11,60 C-95 LT&C 3500 2580
114,3 4,500 13,50 C-95 LT&C 4240 3130
11443 4,500 11,60 P-110 LT&C 4100 3020
1143 | 4,500 13,50 P-110 LT&C 4960 3660
114,3 4,500 15,10 P-110 LT&C 5960 4400
114,3 | 4,500 15,10 Q-125 LT&C 6 650 4910
127,0 | 5,000 11,50 J-55 ST&C 1810 1330
127,0 | 5,000 13,00 J-55 ST&C 2290 1690
127,0 | 5,000 15,00 J-55 ST&C 23800 2070
127,0 | 5,000 11,50 K-55 ST&C 1990 1470
127,0 | 5,000 13,00 K-55 ST&C 2520 13860
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Table 1 (continued)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
127,0 | 5,000 15,00 K-55 ST&C 3090 2280
127,0 | 5,000 13,00 J-55 LT&C 2470 1820
1270 | 5,000 15,00 J-55 LT&C 3020 2230
127,0 | 5,000 13,00 K-55 LT&C 2730 2010
127,0 | 5,000 15,00 K-55 LT&C 3340 2460
127,0 | 5,000 15,00 C-75 LT&C 4010 2960
127,0 5,000 18,00 C-75 LT&C 5110 3770
127,0 | 5,000 21,40 C-75 LT&C 6320 4660
127,0 | 5,000 24,10 C-75 LT&C 7310 5390
127,0 | 5,000 15,00 L-80 LT&C 4170 3080
127,0 | 5,000 18,00 L-80 LT&C 5320 3930
127,0 | 5,000 21,40 L-80 LT&C 6590 4860
127,0 | 5,000 24,10 L-80 LT&C 7610 5610
127,0 | 5,000 15,00 N-80 LT&C 4250 3140
127,0 | 5,000 18,00 N-80 LT&C 5420 4000
127,0 | 5,000 21,40 N-80 LT&C 6710 4950
127,0 | 5,000 24,10 N-80 LT&C 7760 5720
127,0 | 5,000 15;00 C-90 LT&C 4590 3380
127,0 | 5,000 18,00 C-90 LT&C 5850 4310
127,0 | 5,000 21,40 C-90 LT&C 7240 5340
127,0 | 5,000 23,20 C-90 LT&C 7980 5880
127,0 | 5,000 24,10 C-90 LT&C 8370 6170
127,0y\/5,000 15,00 C-95 LT&C 4830 3560
127;0*| 5,000 18,00 C-95 LT&C 6160 4550
127,0 | 5,000 21,40 C-95 LT&C 7630 5620
127,0 | 5,000 24,10 C-95 LT&C 8810 6500
1Z27,U 9,UUU 14,UU H-4U S T&L 170U 15UV
139,7 | 5,500 14,00 J-55 ST&C 2330 1720
139,7 | 5,500 15,50 J-55 ST&C 2730 2020
139,7 | 5,500 17,00 J-55 ST&C 3110 2290
139,7 | 5,500 14,00 K-55 ST&C 2560 1890
139,7 | 5,500 15,50 K-55 ST&C 3000 2220
139,7 | 5,500 17,00 K-55 ST&C 3410 2520
139,7 | 5,500 15,50 J-55 LT&C 2940 2170
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Table 1 (continued)
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Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-1bf
139,7 | 5,500 17,00 J-55 LT&C 3340 2470
139,7 5,500 15,50 K-55 LT&C 3240 2390
139.7 | 5,500 17,00 K-55 LT&C 3680 2720
139,7 5,500 17,00 C-75 LT&C 4440 3270
139,7 | 5,500 20,00 C-75 LT&C 5460 4030
139,7 | 5,500 23,00 C-75 LT&C 6410 4730
139,7 | 5,500 17,00 L-80 LT&C 4630 3410
139,7 | 5,500 20,00 L-80 LT&C 5700 4200
139,7 | 5,500 23,00 L-80 LT&C 6 690 4930
139,7 | 5,500 17,00 N-80 LT&C 4710 3480
139,7 | 5,500 20,00 N-80 LT&C 5800 4280
139,7 | 5,500 23,00 N-80 LT&C 6810 5020
139,7 | 5,500 17,00 C-90 LT&C 5090 3750
139,7 | 5,500 20,00 C-90 LT&C 6270 4620
139,7 | 5,500 23,00 C-90 LT&C 7 360 5430
139,7 | 5,500 17,00 C-95 LT&C 5360 3960
139,7 | 5,500 20500 C-95 LT&C 6 600 4870
139,7 | 5,500 23,00 C-95 LT&C 7750 5720
139,7 | 5,500 17,00 P-110 LT&C 6270 4620
139,7 | 5,500 20,00 P-110 LT&C 7720 5690
139,7 | (5;500 23,00 P-110 LT&C 9060 6 680
139,7/|] 5,500 23,00 Q-125 LT&C 10120 7470
168,3 | 6,625 20,00 H-40 ST&C 2490 1840
168,3 | 6,625 20,00 J-55 ST&C 3320 2450
106,59 0,045 Z4,UU J-290 O &L 4 20U S 14U
168,3 | 6,625 20,00 K-55 ST&C 3620 2670
168,3 | 6,625 24,00 K-55 ST&C 4640 3420
168,3 | 6,625 20,00 J-55 LT&C 3600 2660
168,3 | 6,625 24,00 J-55 LT&C 4620 3400
168,3 | 6,625 20,00 K-55 LT&C 3940 2900
168,3 | 6,625 24,00 K-55 LT&C 5050 3720
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Table 1 (continued)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
168,3 | 6,625 24,00 C-75 LT&C 6140 4530
168,3 | 6,625 28,00 C-75 LT&C 7480 5520
168,3 | 6,625 32,00 C-75 LT&C 8650 6380
168,3 | 6,625 24,00 L-80 LT&C 6410 4730
168,3 | 6,625 28,00 L-80 LT&C 7810 5760
168,3 | 6,625 32,00 L-80 LT&C 9030 6 660
168,3 | 6,625 24,00 N-80 LT&C 6520 4810
168,3 | 6,625 28,00 N-80 LT&C 7940 5860
168,3 | 6,625 32,00 N-80 LT&C 9190 67780
168,3 | 6,625 24,00 C-90 LT&C 7 060 5210
168,3 | 6,625 28,00 C-90 LT&C 8610 6 350
168,3 | 6,625 32,00 C-90 LT&C 9950 7340
168,3 | 6,625 24,00 C-95 LT&C 7440 5490
168,3 | 6,625 28,00 C-95 LT&C 9070 6690
168,3 | 6,625 32,00 C-95 LT&C 10490 7740
168,3 | 6,625 24,00 P2110 LT&C 8690 6410
168,3 | 6,625 28,00 P-110 LT&C 10590 7810
168,3 | 6,625 32,00 P-110 LT&C 12 250 9040
168,3 | 6,625 32,00 Q-125 LT&C 13710 10110
177,8 | 7,000 17,00 H-40 ST&C 1650 1220
177,8 | 7,000 20,00 H-40 ST&C 2380 1760
177,8)|\/ 7,000 20,00 J-55 ST&C 3170 2340
177:8°| 7,000 23,00 J-55 ST&C 3850 2840
77,8 | 7,000 26,00 J-55 ST&C 4530 3340
177,8 | 7,000 20,00 K-55 ST&C 3450 2540
177,06 ,UUU Z5,UU RN-00 S TaL a4 19U S UJU
177,8 | 7,000 26,00 K-55 ST&C 4930 3640
177,8 | 7,000 23,00 J-55 LT&C 4240 3130
177,8 | 7,000 26,00 J-55 LT&C 4980 3670
177,8 | 7,0000 23,00 K-55 LT&C 4630 3410
177,8 7,000 26,00 K-55 LT&C 5440 4010
177,8 | 7,000 23,00 C-75 LT&C 5640 4160
177,8 | 7,000 26,00 C-75 LT&C 6630 4890
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Table 1 (continued)

Nominal

Slé;r(r?:ttslrgje (thr;’:lgzsan d Grade | Thread Torque

coupling)

mm in Ib/ft N-m ft-Ibf
177,8 | 7,000 29,00 C-75 LT&C 7620 5620
177,8 | 7,000 32,00 C-75 LT&C 8580 6330
177,8 | 7,000 35,00 C-75 LT&C 9530 7030
1778 | 7,000 38.00 C-75 LT&C 10400 7670
177,8 | 7,000 23,00 L-80 LT&C 5890 4350
177,8 | 7,000 26,00 L-80 LT&C 6930 5110
177,8 | 7,000 29,00 L-80 LT&C 7960 5870
177,8 | 7,000 32,00 L-80 LT&C 8970 6610
177,8 | 7,000 35,00 L-80 LT&C 9950 7340
177,8 | 7,000 38,00 L-80 LT&C 10860 8010
177,8 | 7,000 23,00 N-80 LT&C 5990 4420
177,8 | 7,000 26,00 N-80 LT&C 7 040 5190
177,8 | 7,000 29,00 N-80 LT&C 8100 5970
177,8 | 7,000 32,00 N-80 LT&C 9110 6720
177,8 | 7,000 35,00 N-80 LT&C 10120 7 460
177,8 | 7,000 38,00 N-80 LT&C 11040 8 140
177,8 | 7,000 23,00 C-90 LT&C 6 500 4790
177,8 | 7,000 26,00 C-90 LT&C 7630 5630
177,8 | 7,000 29,00 C-90 LT&C 8780 6480
177,8 | 7,000 32,00 C-90 LT&C 9880 7290
177,8 | 7,000 35,00 C-90 LT&C 10970 8090
177,8 | 7,000 38,00 C-90 LT&C 11970 8830
177,8 | 7,000 23,00 C-95 LT&C 6 850 5050
177,8 | (7,000 26,00 C-95 LT&C 8050 5930
177,84+ 7,000 29,00 C-95 LT&C 9250 6830
177,8/| 7,000 32,00 C-95 LT&C 10420 7680
77,8 | 7,000 35,00 C-95 LT&C 11560 8530
177,8 | 7,000 38,00 C-95 LT&C 12620 9310
177,8 | 7,000 26,00 P-110 LT&C 9390 6930
177,817,000 26,00 P=116 EF&E 10866 7970
177,8 | 7,000 32,00 P-110 LT&C 12160 8970
177,8 | 7,000 35,00 P-110 LT&C 13500 9960
177,8 | 7,000 38,00 P-110 LT&C 14730 10870
177,8 | 7,000 35,00 Q-125 LT&C 15110 11150
177,8 | 7,000 38,00 Q-125 LT&C 16490 12160
193,7 | 7,625 24,00 H-40 ST&C 2870 2120
193,7 | 7,625 26,40 J-55 ST&C 4270 3150
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ISO 10405:2000(E)

Table 1 (continued)

Nominal

S'é;g:;'tt:'r()je (threrzgzsan d Grade | Thread Torque

coupling)

mm in Ib/ft N-m ft-Ibf
193,7 7,625 26,40 K-55 ST&C 4640 3420
193,7 7,625 26,40 J-55 LT&C 4690 3460
193,7 7,625 26,40 K-55 LT&C 5110 3770
193,7 7,625 26,40 C-75 LT&C 6250 4610
193,7 7,625 29,70 C-75 LT&C 7340 5420
193,7 7,625 33,70 C-75 LT&C 8610 6 350
193,7 7,625 39,00 C-75 LT&C 10190 7510
193,7 7,625 42,80 C-75 LT&C 11560 8520
193,7 7,625 47,10 C-75 LT&C 12920 9530
193,7 7,625 26,40 L-80 LT&C 6530 4820
193,7 7,625 29,70 L-80 LT&C 7680 5670
193,7 7,625 33,70 L-80 LT&C 9000 6640
193,7 7,625 39,00 L-80 LT&C 10650 7 860
193,7 7,625 42,80 L-80 LT&C 12090 8910
193,7 7,625 47,10 L-80 LT&C 13520 9970
193,7 7,625 26,40 N-80 LT&C 6640 4900
193,7 7,625 29,70 N-80 LT&C 7 800 5750
193,7 7,625 33,70 N-80 LT&C 9140 6740
193,7 7,625 39,00 N-80 LT&C 10820 7980
193,7 7,625 42,80 N-80 LT&C 12280 9060
193,7 7,625 47,10 N-80 LT&C 13730 10130
193,7 7,625 26,40 C-90 LT&C 7210 5320
193,7 17,625 29,70 C-90 LT&C 8470 6250
1937 7,625 33,70 C-90 LT&C 9930 7330
193;7'| 7,625 39,00 C-90 LT&C 11750 8670
193,7 7,625 42,80 C-90 LT&C 13330 9840
193,7 7,625 45,30 C-90 LT&C 14160 10450
193,7 7,625 47,10 C-90 LT&C 14910 11000
193,7 7,625 26,40 C-95 LT&C 7600 5600
193,7 7,625 29,70 C-95 LT&C 8930 6590
193,7 7,625 33,70 C-95 LT&C 10470 7720
193,7 7,625 39,00 C-95 LT&C 12390 9140
193,7 7,625 42,80 C-95 LT&C 14 050 10370
193,7 7,625 47,10 C-95 LT&C 15720 11590
193,7 7,625 29,70 P-110 LT&C 10420 7690
193,7 7,625 33,70 P-110 LT&C 12220 9010
193,7 7,625 39,00 P-110 LT&C 14460 10660
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Table 1 (continued)

ISO 10405:2000(E)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
193,7 7,625 42,80 P-110 LT&C 16 400 12100
193,7 | 7,625 47,10 P-110 LT&C 18340 13530
1937 | 7,625 39,00 0Q-125 LT&C 16190 11940
193,7 | 7,625 42,80 Q-125 LT&C 18370 13550
193,7 | 7,625 45,30 Q-125 LT&C 19520 14390
193,7 7,625 47,10 Q-125 LT&C 20540 15150
219,1 | 8,625 28,00 H-40 ST&C 3150 2330
219,1 | 8,625 32,00 H-40 ST&C 3780 2790
219,1 | 8,625 24,00 J-55 ST&C 3310 2440
219,1 | 8,625 32,00 J-55 ST&C 5050 3720
219,1 | 8,625 36,00 J-55 ST&C 5880 4340
219,1 | 8,625 24,00 K-55 ST&C 3570 2630
219,1 | 8,625 32,00 K-55 ST&C 5460 4020
219,1 | 8,625 36,00 K-55 ST&C 6 350 4680
219,1 | 8,625 32,00 J:55 LT&C 5660 4170
219,1 | 8,625 36,00 J-55 LT&C 6590 4860
219,1 | 8,625 32;00 K-55 LT&C 6130 4520
219,1 | 8,625 36,00 K-55 LT&C 7 140 5260
219,1 | 8,625 36,00 C-75 LT&C 8780 6480
219,1 | 8,625 40,00 C-75 LT&C 10060 7420
219,1 | (8;625 44,00 C-75 LT&C 11310 8340
219,148,625 49,00 C-75 LT&C 12730 9390
219,1 | 8,625 36,00 L-80 LT&C 9190 6780
219,1 | 8,625 40,00 L-80 LT&C 10530 7760
219,1 | 8,625 44,00 L-80 LT&C 11840 8740
219,1 | 8,625 49,00 L-80 LT&C 13320 9830
219,1 | 8,625 36,00 N-80 LT&C 9330 6 880
219,1 | 8,625 40,00 N-80 LT&C 10680 7880
219,1 | 8,625 44,00 N-80 LT&C 12020 8870
219,1 | 8,625 49,00 N-80 LT&C 13520 9970
219,1 | 8,625 36,00 C-90 LT&C 10150 7490
219,1 | 8,625 40,00 C-90 LT&C 11630 8580
219,1 | 8,625 44,00 C-90 LT&C 13080 9650
219,1 | 8,625 49,00 C-90 LT&C 14710 10850
219,1 | 8,625 36,00 C-95 LT&C 10700 7890
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ISO 10405:2000(E)

Table 1 (continued)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
219,1 | 8,625 40,00 C-95 LT&C 12260 9040
219,1 | 8,625 44,00 C-95 LT&C 13790 10170
219,1 8,625 49,00 C-95 LT&C 15510 11440
219,1 | 8,625 40,00 P-110 LT&C 14300 10550
219,1 | 8,625 44,00 P-110 LT&C 16 090 11860
219,1 | 8,625 49,00 P-110 LT&C 18100 13350
219,1 | 8,625 49,00 Q-125 LT&C 20280 14 960
2445 | 9,615 32,30 H-40 ST&C 3440 2’540
2445 | 9,625 36,00 H-40 ST&C 3990 2940
2445 | 9,625 36,00 J-55 ST&C 5840 3940
2445 | 9,625 40,00 J-55 ST&C 6120 4520
2445 | 9,625 36,00 K-55 ST&C 5740 4230
2445 | 9,625 40,00 K-55 ST&C 6590 4860
244.5 9,625 36,00 J-55 LT&C 6140 4530
2445 | 9,625 40,00 J:55 LT&C 7050 5200
24455 | 9,625 36,00 K-55 LT&C 6630 4890
24455 | 9,625 40,00 K-55 LT&C 7610 5610
2445 | 9,625 40,00 C-75 LT&C 9410 6940
2445 9,625 43,50 C-75 LT&C 10530 7760
24455 | 9,625 47,00 C-75 LT&C 11550 8520
2445 | L9625 53,50 C-75 LT&C 13540 9990
24435 | 9,625 40,00 L-80 LT&C 9860 7270
2445 | 9,625 43,50 L-80 LT&C 11030 8130
2445 | 9,625 47,00 L-80 LT&C 12100 8930
244.5 9,625 53,50 L-80 LT&C 14190 10470
2445 | 9,625 40,00 N-80 LT&C 10000 7370
2445 | 9,625 43,50 N-80 LT&C 11190 8250
2445 | 9,625 47,00 N-80 LT&C 12270 9050
2445 | 9,625 53,50 N-80 LT&C 14390 10620
2445 | 9,625 40,00 C-90 LT&C 10900 8040
2445 | 9,625 43,50 C-90 LT&C 12190 8990
2445 | 9,625 47,00 C-90 LT&C 13380 9870
2445 9,625 53,50 C-90 LT&C 15690 11570
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Table 1 (continued)

ISO 10405:2000(E)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-1bf
2445 | 9,625 40,00 C-95 LT&C 11490 8470
2445 | 9,625 43,50 C-95 LT&C 12850 9480
2445 9,625 47,00 C-95 LT&C 14100 10400
2445 | 9,625 53,50 C-95 LT&C 16 540 12200
2445 9,625 43,50 P-110 LT&C 14980 11050
2445 9,625 47,00 P-110 LT&C 16 440 12130
2445 | 9,625 53,50 P-110 LT&C 19280 14220
2445 | 9,625 47,00 Q-125 LT&C 18440 13600
2445 | 9,625 53,50 Q-125 LT&C 21620 15950
273,1 | 10,750 32,75 H-40 ST&C 2790 2050
273,1 | 10,750 40,50 H-40 ST&C 4250 3140
273,1 | 10,750 40,50 J-55 ST&C 5700 4200
273,1 | 10,750 45,55 J-55 ST&C 6680 4930
273,1 | 10,750 51,00 J-55 ST&C 7660 5650
273,1 | 10,750 40,50 K55 ST&C 6100 4500
273,1 | 10,750 45,55 K-55 ST&C 7160 5280
273,1 | 10,750 51,00 K-55 ST&C 8210 6 060
273,1 | 10,750 51,00 C-75 ST&C 10250 7560
273,1 | 10,750 55,50 C-75 ST&C 11420 8420
273,1 | 10750 51,00 L-80 ST&C 10760 7940
273,1 |, 206,750 55,50 L-80 ST&C 11990 8840
273,4/| 10,750 51,00 N-80 ST&C 10900 8040
273,1 | 10,750 55,50 N-80 ST&C 12140 8950
273,1 | 10,750 51,00 C-90 ST&C 11920 8790
273,1 | 10,750 55,50 C-90 ST&C 13270 9790
273,1 | 10,750 51,00 C-95 ST&C 12560 9270
273,1 | 10,750 55,50 C-95 ST&C 13990 10320
273,1 | 10,750 51,00 P-110 ST&C 14630 10790
273,1 | 10,750 55,50 P-110 ST&C 16 300 12020
273,1 | 10,750 60,70 P-110 ST&C 18130 13370
273,1 | 10,750 65,70 P-110 ST&C 19950 14710
273,1 | 10,750 60,70 Q-125 ST&C 20360 15020
273,1 | 10,750 65,70 Q-125 ST&C 22400 16 520
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ISO 10405:2000(E)

Table 1 (continued)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-Ibf
298,5 | 11,750 42,00 H-40 ST&C 4170 3070
298,5 | 11,750 47,00 J-55 ST&C 6460 4770
2985 | 11,750 54,00 J-55 ST&C 7700 5680
298,5 | 11,750 60,00 J-55 ST&C 8800 6490
298,5 | 11,750 47,00 K-55 ST&C 6900 5090
298,5 | 11,750 54,00 K-55 ST&C 8220 6 060
298,5 | 11,750 60,00 K-55 ST&C 9400 6930
298,5 | 11,750 60,00 C-75 ST&C 11780 8690
298,5 | 11,750 60,00 L-80 ST&C 12370 9130
298,5 | 11,750 60,00 N-80 ST&C 12420 9240
298,5 | 11,750 60,00 C-90 ST&C 13710 10110
298,5 | 11,750 60,00 C-95 ST&C 14460 10660
298,5 | 11,750 60,00 P2110 ST&C 16 830 12420
298,5 | 11,750 60,00 Q-125 ST&C 18920 13950
339,7 | 13,375 48,00 H-40 ST&C 4370 3220
339,7 | 13,375 54,50 J-55 ST&C 6970 5140
339,7 | 13(3%5 61,00 J-55 ST&C 8070 5950
339,7 [ 43,375 68,00 J-55 ST&C 9160 6750
339;7"| 13,375 54,50 K-55 ST&C 7410 5470
339,7 | 13,375 61,00 K-55 ST&C 8580 6330
339,7 | 13,375 68,00 K-55 ST&C 9740 7180
S99, 1 15,5790 0o,UU C-7o S &L 122060 I UoU
329,7 | 13,375 72,00 C-75 ST&C 13260 9780
339,7 | 13,375 68,00 L-80 ST&C 12910 9520
339,7 | 13,375 72,00 L-80 ST&C 13950 10290
329,7 | 13,375 68,00 N-80 ST&C 13060 9630
339,7 | 13,375 72,00 N-80 ST&C 14110 10400
339,7 | 13,375 68,00 C-90 ST&C 14330 10570
339,7 | 13,375 72,00 C-90 ST&C 15480 11420
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Table 1 (continued)

ISO 10405:2000(E)

Nominal
Size (outside mass
diameter) (threads and Grade | Thread Torque
coupling)

mm in Ib/ft N-m ft-1bf
339,7 | 13,375 68,00 C-95 ST&C 15110 11140
339,7 | 13,375 72,00 C-95 ST&C 16320 12040
339.7 | 13,375 68.00 P-110 ST&C 17580 12970
339,7 | 13,375 72,00 P-110 ST&C 18990 14010
339,7 | 13,375 72,00 Q-125 ST&C 21370 15770
406,4 | 16,000 65,00 H-40 ST&C 5950 4390
406,4 | 16,000 75,00 J-55 ST&C 9630 7100
406,4 | 16,000 84,00 J-55 ST&C 11080 8170
406,4 | 16,000 75,00 K-55 ST&C 10190 7520
406,4 | 16,000 84,00 K-55 ST&C 11730 8650
473,0 | 18,625 87,50 H-40 ST&C 7580 5590
473,0 | 18,625 87,50 J-55 ST&C 10220 7540
473,0 | 18,625 87,50 K-55 ST&C 10770 7940
508,0 | 20,000 94,00 H-40 ST&C 7870 5810
508,0 | 20,000 94,00 J-55 ST&C 10620 7830
508,0 | 20,000 105,50 J-55 ST&C 12370 9130
508,0 | 207000 133,00 J-55 ST&C 16 160 11920
508,0,1.20,000 94,00 K-55 ST&C 11160 8230
508,07| 20,000 106,50 K-55 ST&C 13000 9590
508,0 | 20,000 133,00 K-55 ST&C 16 980 12520
508,0 | 20,000 94,00 J-55 LT&C 12290 9070
508,0 | 20,000 106,50 J-55 LT&C 14 320 10560
508,0 | 20,000 133,00 J-55 LT&C 18700 13790
508,0 | 20,000 94,00 K-55 LT&C 12950 9550
508,0 | 20,000 106,50 K-55 LT&C 15090 11130
508,0 | 20,000 133,00 K-55 LT&C 19700 14530

NOTE 1 It is recommended that the makeup target be based on position, not torque
(see 4.4.1 and 4.4.2).

NOTE 2 Under normal circumstances, and for sizes 13 3/8 in and smaller, variations
in the listed torque values of + 25 % should be considered acceptable.

© 1SO 2000 — Al rights reserved

31


https://standardsiso.com/api/?name=8f0e179369a91061e308d3563689a3fb

