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Units of Measurement
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hroughout the world, two systems of measurz& dominate:

the English system and the metric syste @ , the United
States is one of only a few countries that em ¢ English system.
The English system uses the pound as% unit of weight, the foot

as the unit of length, and the gallon a@
English system, for example, 1 foot kquals
36 inches, and 1 mile equals 5,2@ or 1,760 yards.

The metric system uses as the unit of weight, the metre

as the unit of length, and @ e as the unit of capacity. In the metric

unit of capacity. In the
12 inches, 1 yard equals

system, 1 metre equglsl% imetres, 100 centimetres, or 1,000 mil-
limetres. A kilomet uals 1,000 metres. The metric system, unlike
the English s;@ ses a base of 10; thus, it is easy to convert from

one unittoano "To convert from one unit to another in the English

system, y. ust memorize or look up the values.
e 1970s, the Eleventh General Conference on Weights
an asures described and adopted the Systeme International (SI)

em and designed it as an international standard of measurement.
The Rotary Drilling Series gives both English and ST units. And
because the SIsystem employs the British spelling of many of the terms,

&ites. Conference participants based the SI system on the metric
o*

the book follows those spelling rules as well. The unit of length, for
example, is metre, not meter. (Note, however, that the unit of weight
is gram, not gramme.)

To aid U.S. readers in making and understanding the conversion
system, we include the table on the next page.
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English-Units-to-SI-Units Conversion Factors

N\
N
\\f)

Quantity Multiply To Obtain
or Property English Units English Units By These SI Units
Length, inches (in.) 254 millimetres (mm)
depth, 2.54 centimetres (cm)
or height feet (ft) 0.3048 metres (m)
yards (yd) 0.9144 metres (m)
miles (mi) 1609.344 metres (m)
1.61 kilometres (km)
Hole and pipe diameters, bit size inches (in.) 254 millimetres (mm) X ‘
Drilling rate feet per hour (ft/h) 0.3048 metres per hour (II]W
Weight on bit pounds (Ib) 0.445 decanewtonsdN) ™
Nozzle size 32nds of an inch 0.8 millime )
barrels (bbl) 0.159 cubicfletfed (m?)
159 itres (L)
gallons per stroke (gal/stroke) 0.00379 cubic métr stroke (m’/stroke)
ounces (0z) 29.57 illilitres (mL)
Volume cubic inches (in.%) 16.387 cubic centimetres (cm?)
cubic feet (ft) 28.3169 litres (L)
0.0283 cubic metres (m?)
quarts (qt) 0.9464 litres (L)
gallons (gal) 3 78§ litres (L)
gallons (gal) cubic metres (m?)

pounds per barrel (Ib/bbl)

barrels per ton (bbl/tn)

%

kilograms per cubic metre (kg/m3)
cubic metres per tonne (m’/t)

gallons per minute (gpm) 003 79 cubic metres per minute (m*/min)
Pump output gallons per hour (gph) * A .00379 cubic metres per hour (m*/h)
and flow rate barrels per stroke (bbl/stro, 0.159 cubic metres per stroke (m*/stroke)
barrels per minute (bb 0.159 cubic metres per minute (m*/min)
Pressure pounds per square Wsi 6.895 kilopascals (kPa)
. 0.006895 megapascals (MPa)
Temperature degree Wit (°F) FI_ 832 degrees Celsius (°C)
Mass (weight) ces (0z) 28.35 grams (g)
@ounds (Ib) 453.59 grams (g)
Q 0.4536 kilograms (kg)
tons (tn) 0.9072 tonnes (t)
ounds per foot (Ib/ft) 1.488 kilograms per metre (kg/m)
Mud weight pounds per gallon (ppg) 119.82 kilograms per cubic metre (kg/m?)
‘0 pounds per cubic foot (Ib/ft?) 16.0 kilograms per cubic metre (kg/m?)
Pressure gradl pounds per square inch
per foot (psi/ft) 22.621 kilopascals per metre (kPa/m)
Funnel { 9)51&' seconds per quart (s/qt) 1.057 seconds per litre (s/L)

pounds per 100 square feet (Ib/100 ft?) 0.48

pascals (Pa)

Yield
ength

pounds per 100 square feet (1b/100 ft?) 0.48 pascals (Pa)
‘ke thickness 32nds of an inch 0.8 millimetres (mm)
Power horsepower (hp) 0.75 kilowatts (kW)
square inches (in.?) 6.45 square centimetres (cm?)
O square feet (ft?) 0.0929 square metres (m?)
& Area square yards (yd?) 0.8361 square metres (m?)
\' square miles (mi’) 2.59 square kilometres (km?)
@ acre (ac) 0.40 hectare (ha)
Q Drilling line wear ton-miles (tn®mi) 14.317 megajoules (M])
1.459 tonne-kilometres (t*km)
Torque foot-pounds (ftelb) 1.3558 newton metres (IN®m)
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Introduction
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In this chapter:

e The difference between a derrick and a mast *
* The drawworks and crown block \\'

* How a top-drive system works &6
* The central function of the blocks and drilli @

* Lifting loads and stresses QQ\

ifting, or hoisting, subsurface w\ent is a basic part of

drilling. Crewmembers run and&“ core samples, fishing tools,
and testing tools. They also run&ull casing, drill bits, and thou-
sands of feet (metres) of drjll s the hole gets deeper. Without a
hoisting system, rotary dgi &ould not happen. Several key com-
ponents make up the %

a crown block, a tr g block, and a wire-rope drilling line—all

work in conjunc‘ drill a hole (fig. 1).

system: drawworks, a mast or a derrick,

A de standard derrick) is a tower that crewmembers assemble
pi piece. A mast, on the other hand, is a portable derrick that
nufacturer assembles once and sells as a one-piece unit. Most
illing rigs use a mast. Almost everybody in the drilling industry,
however, calls a mast a derrick. This book does the same.

The hoisting system helps
the crew to run and pull:
+ Core samples

+ Fishing tools

+ Testing tools

+ Casing

+ Drill bits

« Dirill pipe

Derricks Versus
Masts



Installing the Line
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In this chapter:

* Drilling line and its parts: fastline and deadline

* How to use the hoisting system . \%

* Reeving the drilling line, crown block, and travelin %\
* Securing the deadline to the anchor A@

\‘
Reeving means to string up, or thread, thegng line through
the hoisting system’s parts. Many reevi ethods are available.
Which one a contractor uses depend ituation. Butregardless

of a crew’s choice, reeved line connect$ythe major pieces of hoisting

equipment. Since reeving conneﬁe hoisting equipment, let’s trace
one reeving method to geta iew of the system.
Let’s assume that cre ers are rigging up a new drilling line

he rig’s derrick is not erected; instead,

on a rig that is not drill
crewmembers have Jajd it down in a horizontal position. One end of
in the rig’s substructure. The other end rests

eps the derrick level with the ground.

S

To start reeving:

+ Crewmembers take one
end of the rope off the
supply reel.

+ They are careful not to
drag the rope on the
ground.

+ They pull the line from
the reel to the top of the
derrick.




Service Life c}@
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In this chapter:

* Seven main factors that affect the life of drilling line &
* Sheave size and line tension Os\

* Condition of the drawworks drum

* Impact of handling by crewmembers '@

)
Anew drilling line may last less than one year‘ﬁr several
years. Many factors affect how long it remai see ice. Crew-
members can control some of these factors. Qo ong the line’s
life, they should properly maintain the hoisting equipment, and they
should also use the drilling line proper%

Many factors influence the life (@g drilling line. Some are: Factors That Affect
* Derrick height '\O Service Life

e Sheave size
e Line tensio

d Draww@um type
e  Deadlifie tie-down anchor size and location

[ ] lg

@1 ng job type
D &é eight determines the total length of line to string up. Der-  Derrick Height
height also determines the amount to keep on the supply reel (the

Or\serve) foraslip-and-cutoff program. A slip-and-cutoff program involves

unreeling (slipping) a certain length of new line off the supply reel and
reeling it onto the drawworks drum. Crewmembers then cut off and
discard the used part of the line. Cutting off the used line keeps it from
overfilling the drawworks drum. The taller the derrick, the more reserve
is needed. Short derricks tend to wear the line faster than tall ones,

15



Drilling Line N
Construction W
X,
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In this chapter: Os\

* How wire-rope makers design and construct rope *
. \

* Various types of core and strand &6\

* Differences in wire rope design
* The impact of strand patterns . AQ

* Selecting the right wire rope

* Slipping and cutting rope 00
<

s of lines (wire ropes) on a rig.

rewmembers use many type
The drawworks may have Morvexample, not only a main drum CORE WIRE
for the drilling line, but al @
sandline is a relatively sma% eter wire rope that lowers and raises
wireline tools in and oﬁ@t e hole. Floorhands often hoist and move
drill pipe and oth s with a small-diameter wire rope on the rig’s
air hoist. Offs w*&ewmembers rig wire-rope slings and lifting lines
to cranes, @twe equipment and personnel to and from boats.
Except fot the lines a rig-up crew uses to raise a rig’s mast, drill- s \
ing liw$1e largest-in-diameter line on the rig. It is large because
it r@; e strong enough to do the main lifting work. Drilling line is L,

rope that ranges in diameter from 7 to 2 inches (22 to 51 mil-

nd drum (spool) for a sandline. A

‘l;vf\\v;
él\\\\ﬁ\\\\l\ CENTER

etres). Wire-rope drilling line has only three parts: Figure 11. Wire-rope

Q\g * The core drilling line

Q * The strands (including the center of the strand)
* The wires (fig. 11).

19



In this chapter:
*_ Stringing line through the sheaves
*_ Recommended reeving arrangements

*_ Factors that influence reeving decisions

*_ Different reeving methods for different purposes . \%

ﬁ. s explained earlier, stringing the line through th @nves is

called reeving. The mechanical lifting advantagé iffeseases with
the number oflines strung between the crown and theigraveling blocks.
Contractors and crews choose from establishéd redving methods or

work out their own methods based on expgrience.

When reeving takes place in the ﬁa@oolpushen the driller,
and the derrickhand carefully plan& . They take into account
such things as: p

*_ Position of the equi

*_ Anglethefastlinet between the fastsheave in the crown
block and the i@ the drawworks drum (the fleet angle)

*_ Reeving p Q

e  Placem he deadline tie-down anchor
e N sheaves
°_ 1\%& of lines required for the load

@ving pattern determines whether crewmembers reeve the line
right to left or from left to right in relation to the V-door and

T
O\e supply reel. (The V-door is the opening in the derrick directly op-

\g posite the drawworks. Crewmembers pick up pipe from the catwalk

Q@

and move the pipe onto the rig floor through the V-door.) A right-
hand reeving pattern means that crewmembers reeve the line from
the supply reel, which is to the right of the V-door, to the right-hand
sheaves first, as crewmembers stand on the rig floor facing the V-door.

Reeving Pattern

33



Drum Spooling

In this chapter: &
*_ Spooling a new drilling line Os\

* Types of spooling and grooves
*_ Spooling schemes and crossover points '@
*_ Two-step, or counterbalance, spooling 6

R\Z

pooling a new line onto the drawworks d Qspooling after
a cutoff is the driller’s job. The driller has objectives:

*_ To make the wraps tight &
*_ Tomeetthe manufacmrer@l ines on the recommended
number of dead wraps . ¢

Asmentioned earlier, dem@% are wraps of nonworking drilling
r

line that always remain o um, even when the traveling block
is fully lowered. Q

The driller sho ays spool the number of dead wraps recom-
mended by the ’2&} acturer. Dead wraps prevent loads from being
placed on tHe %Tng line where the line is attached to the drum,
which is a wealpoint. The wraps should be tight enough to prevent
slack. @causes sudden jerks and shock loads on the line when the
drill ps or releases the drawworks drum. The loads and jerking

@can damage and stress the line and sheaves.
\ To wrap the line tightly, the driller reels the line onto the drum
&Ounder tension. Usually, crewmembers attach an air hoist line to the
é\' drilling line and use it to pull tension on the drilling line as the driller
makes the dead wraps. The number of wraps to take depends on the

Q design of the drum.



Measuring
Service Life
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In this chapter:
*  More about slipping and cutting ¢ \%

e Shifting critical points of wear &%\
* Planning slip-and-cutoff programs A@

*  How to perform slip and cutoff

*  Monitoring service life OQ

rilling line is expensive, so @g its service life ranks
high on the list of a contraetof’s priorities. Measuring and re-

cording service life is a vital getting the most use of the line.
*

Crewmembers measure a rd the amount of line use so they

can slip and cut the lined stematic way. By slipping the line past

the points in the ho'@6 ystem where it gets worn more, they can
distribute the wi nworn parts of the line, thus increasing the
line’s life.

The drilér gecords line use in ton-miles (megajoules). When the
hoistingflige has moved 1 ton over a distance of 1 mile (1,000 new-
tons distance of 1,000 metres), the line will have rendered 1
t ée (1 megajoule) of service. Drillers and toolpushers calculate
@ton—miles (megajoules) of work performed by the drilling line

sing formulas provided by the wire-rope manufacturer, the drill-
ing contractor, or API RP 9B, Recornmended Practice on Application,
Care, and Use of Wire Rope for Oil Field Service. Drillers record these
measurements to keep track of wear. (See Appendix A for examples
of how to calculate ton-miles and megajoules of wear.)

Hoisting line that moves
1 ton over 1 mile=1 ton-
mile of service.

49



Care of Wire Rope

v
v
v
In this chapter:
* Proper care of the drilling line
* Limiting stress on the line
* Care at the supply reel and drum '@
* Proper lubrication to extend service life &%

he objective of any slip-and-cutoff proga@% get as many
e ffo

ton-miles (megajoules) of service possibl
maintaining safe working conditions. éjd handling practices
also place a priority on safety, becay% jury is a real consideration
any time rig hands work with a hea}il loaded drilling line. Proper

m the line while

care of the drilling line focuses en:

* The supply reel * O
*  Minimizing § d scrubbing
e Careatt

. G@@c

ve supply reels carefully, taking care not to crush the wire

. Wse a crowbar on the reel flange only, not on the wire itself
31). When lifting a reel with a hoist, put the sling through the

nter hole of the reel instead of around the rope, to protect against
crushing. Do not roll the supply reel over uneven surfaces where the
line can pick up dirt or sand. If necessary, cover the reel to protect the
rope against mud, corrosive water, and windborne abrasives. When
reeving, use line-support devices when necessary to prevent contact

with the ground (fig. 32).

S

Care at the
Supply Reel

63



Visual Inspection N

In this chapter: s\&
*  What to look for when inspecting the line 0
* Examining the dead crown block \%

*  Checking the deadline tie-down anchor

* Inspecting for line diameter changes

* Suspending operations to check the line ¢ AQ

\Q

D rilling line needs periodic inspe @égmmng at the draw-
works drum end, crewmembe y&\ check for broken wires, Check for:

crushing, and signs of cutting. Wh ) \éVorn grto Zves
+ Corrugated grooves
check it for: + Surface irregularities

ear the drum, they should

*  Worn grooves tha become sharp and that shave away

small bits of s m the line
. Corrugat ﬁves that are rippled across the surface and
dig i amage the tightly wrapped line
u&ac

(See Ap A%

C for additional pointers on troubleshooting problems

e irregularities that could also damage the line

with illing line.)
wmembers should also inspect the fastline and the remainder
e working drilling line for breaks and wear at critical points. Worn
weak places sometimes show up as broken or worn wires, corroded
\g sections, kinks, or line distortion. Crewmembers remove these places
@ from the line by slipping and cutting it.

%
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Blocks and Hook
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In this chapter:
* The importance of proper lubrication

*  Measuring sheave wear

* Care of the wire rope and sheave grooves . @

* Routine inspection of the blocks and drilling line &

* Hook assembly wear
*

*  Care of the elevator moving parts and joi@s\*

O
O

B oth the crown block and the traygli %ck have large pulleys
called sheaves. Crewmembers/regve®(thread) the drilling line
through the sheaves in the traveling Block and over the sheaves in the

drilling line form a large block-
and-tackle system. A block ckle provide a lot of lifting power
when several lines are @ etween the blocks. Put another way,
a single line run sev@wes between the rig’s crown and traveling
blocks provides t g effect of several lines.

The rig ml%a ounts the crown block on beams at the top of
the derrick g 37), but drilling line suspends the traveling block from
the crowmblock (fig. 38). The traveling block is free to move up and
dow e derrick. When the driller engages the drawworks drum to
re¢Ninjthe drilling line, the traveling block moves up. When the driller
é&ses the brake on the drawworks drum, the drilling line spools off the

&&um and the traveling block and anything attached to it moves down.

Manufacturers attach a large hook to the bottom of the traveling
block. On a rig withouta top drive, the swivel and drill stem hang from
the traveling block’s hook when the bit is on bottom and drilling (see
fig. 2). When tripping the drill stem in or out of the hole, elevators
on the hook suspend the pipe (see fig. 3).

The block-and-tackle
system with a reeved
drilling line provides
powerful lifting capacity.

75



Elevators N
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In this chapter:

* Elevator types and designs

* Boring and machining to match drill pipe shapes

* Elevator latch types and features

S

S

and out of the hole. Elevators latch onto an

levators are special clamps that rotary help
running tubulars (drill pipe, drill collars, casi

N4
'\
se when

d tubing) in

rip)pipe so that the

traveling block and hook can raise or loweg<the pipe out of or into
the hole. Crewmembers attach the ele the hook by elevator

links, or bails (fig. 51).

TRAVELING BLOCK

Figure 51.  Attachments
to the traveling block

91



Conclusion

<4 4 <«

he blocks and drilling line handle a huge amount of work in

tons (tonnes) lifted and ton-miles (megajoules) of force ex-
pended. This equipment must perform well under harsh weather
conditions and under the heavy stresses of drilling. When the blocks
are in good condition and operating smoothly, the drilling line offers
longer service, and the rig contractor spends less money. As a res
proper care of both the drilling line and the blocks is a high pr@%’
for contractors and their crews. &

103
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air hoist

catline replaced by, 83

line tension and, 17, 40, 43, 66

small-diameter wire rope on, 19
American Petroleum Institute (API), 25, 78
anchor. See deadline tie-down anchor.
angle-control sections, 45

API RP 9B, Recornmended Practice on Application,
Care, and Use of Wire Rope for Oil Field
Service, 49

API Spec 9A, Specification for Wire Rope, 25

automatic positioner, 86

bail(s)
elevators and, 2-3, 91 @

hook and, 86 /<Q

link locking arms and, 87 Vs
traveling block and, 84 OQ

bail pins, 96, 98
bearing capacity, 86
lock; traveling block.

birdcaged wire, 65
block(s). See also

functim@

load capacigy of, 78

lubgi n of, 95-96
enance of, 101

ing/lowering, 65

\Qtypes of, 90
O visual inspection of, 97
¢®

block-and-tackle system, 75
block-size-and-load capacity, 78
bottleneck elevators

about, 92

center-latch, 93-94

inspection of, 100
side-door type, 93 @
braking system, 5, 9, 18, &S
breaking out pipe, 860\
calipers %
elevato &'a d, 101
Wire@ nd, 26

care € rope

\ ut, 63, 70

*
OQat supply reel, 63-64

at the drum, 66-67
lubrication of, 68-69
scrubbing, minimization of, 66
stress minimization and, 65

catline, 83

catwalk, 33, 36

center-latch elevator
18-degree, 92
collar-lift-type, 93
hinge-pin, 94

charts
basis of information, 58

cut goals for rigs with no performance
records, 115-117

drum laps before first cutoff, 59, 61
ton-miles (megajoules) before first cutoff, 58

ton-miles (megajoules) relative to safety
factor, 60-61

closing machine, 20
collar-lift elevators, 93, 100
combination hook-block, 88-89
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THE BLOCKS AND DRILLING LINE

combination strand, 22-23
conversion factors, English-units-to-SI-units, xiii
core of wire rope, 21
counterbalance spooling, 46
critical points of wear. See also visual inspection
of line.

causes of, 70

moving wear points and, 53

nonmoving, 52

slipping/shifting of, 29, 50

wear areas, 51
crossover

drum diameter and, 17

short full-pitch, 45
crossover points

drawworks design and, 17

one-step spooling and, 45

two-step spooling and, 46-47

wear areas and, 27, 44, 51, 59, 66
crossover sections, 45

crown block

¥
Q:&

reeving and, 8-9 60

sheaves in, 75—7@%3

drilling line to, 2
fastline and, 10-11
lifting capacity, 6

mounted on beams, 75¢

cutting slipped 1& e also charts; slip-and-cutoff
programs.
prefor ire, friction tape for, 54

sel using metal band, 56
ing using wire, 54-55

re rope cutters for, 57

dead crown block sheave, 72

deadline
deadline tie-down anchor and, 9, 13
location of, 36

securing, 9

144
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deadline sheave
as extra sheave, 82

O
&
s
fox
dead wraps (0'6

manufacturer’s guid&ei@, 43,48
nonmoving criticgl, points and, 52
second dead lay, &

nonmoving critical point on, 52
deadline tie-down anchor
deadline and, 9, 13

fastline to, 12

function of, 4-5
mounting of, 18

visual inspection of, 72

spooling lingonte’drum, 52

decanewm%\ 105

deep we
t of pipe and, 36

ne and, 12

\ sheaves on block and, 78
derrick(s)
height of, 15-16
in hoisting system, 2
masts versus, 1
reeving pattern and, 34
design of drilling line. See also strand(s).

cores, 21

lay of wire rope, 24

patterns of construction, 21-23
diameter, wire-rope, 25-27, 32, 72
downhole assembly, suspension of, 6
drawworks

brake, 5,9, 18,75

design of, 17

fleet angle and, 37

function of, 2

taking in line on, 9
drawworks drum

crossover, 17

fastline from, 10

nonmoving critical point on, 52
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overfilling, avoidance of, 15
reeving pattern and, 34
slipped line on, 29
drill collars, 92
driller, 4
drilling
job type, 18
ton-miles (megajoules) calculation, 113
drilling line. See also critical points of wear; design
of drilling line; drilling line construction; fastline;
service life; visual inspection of line.
components of, 14
equation for length to cut, 117
function of, 6
handling of, 18
length of, 30
parts of, 19
reeving of, 4
rope diameters, 16-17, 19, 72
stresses on, 6, 16, 65
supply reel and, 28
traveling block and, 75-76
troubleshooting, 118 &Q
visual inspection of, 61, 97 2/
wear, 15-16, 29

drilling line construction. Sé\@design of

drilling line; ordering wir :
parts of wire-rope @19
preforming, 2 é
wire-rop
drilling line
drillin
drill

rvite, slip and cut programs, 28
ractices, line stress minimization and, 65
,3,6,75,96,105

m weight, 4

\q{ string, 84

Odrum. See drawworks drum; grooved drums.

drum laps before first cutoff, 59, 61
drum spooling. See also dead wraps.
about, 43-44, 48
helical grooving pattern, 44-45

<

INDEX

new line onto drum, 66
one-step grooving pattern, 45
two-step spooling, 46-47

18-degree elevators. See bottleneck elevarors. \
G

—-100

elevator(s). See also bottleneck elevators.
about, 91, 94
collar-lift, 93, 100
hinge-pin, 94
latches for, 3, 93-94
lubrication and inspe
maintenance of, 1

square-shoulder,@
elevator latches, 93—

elevator

Engli its-to-SI-units conversion factors, xiii

e@ , length of drilling line to cut, 117
@ improved plow steel (EIP), 25

factory-lubricated rope, 68
fastline. See also drilling line; visual inspection of line.
fleet angle and, 37
from drawworks drum, 10
through crown block sheaves, 11
through crown block to traveling block, 12
to traveling block, 12
fastline sheave, 82
fastline whip, 67
field lubrication, 68—69
filler wire strand, 22-23
fleet angle
reeving pattern and, 36-37
scrubbing and, 66
floorhands, 19, 54, 57, 86, 100
friction tape, 54

groove radius, 79-81
grooved drums
about, 44

145



QY

THE BLOCKS AND DRILLING LINE

designs for, 48
helical-spiral wrap, 44-45
one-step, 45

soft crossover, 47
spooling and, 17
two-step, 46

hangline, 57

hard banding, 100

helical grooving pattern, 44-45

hinge-pin elevator, 94

hoisting system. See also air hoist.
key components, 1-3, 6
lifting capacity, 6
smooth operation of, 65
system overview, 10-14
tasks performed, 1
using the, 9

hook
components, 90
lubrication of, 95-96
maintenance of, 101

positioner and, 86

safety latch of, 87 /&
swivel, kelly assembly andE;Q

hook assembly, visual inspé f, 98

hook-block, 88-89 Q@

hook load, 4 @
hook positioner. &
, 96,101

er oil level, 99

housings, 8
hydraulic sn
hydrafithc Wire rope cutters, 57

\ Drilling Manual, 105

O independent wire-rope center (IWRC), 25

inspection. See maintenance; visual inspection of line.

kelly assembly, 2-3, 86

lang lay, 24
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lay of wire ropes, types of, 24, 31
letting out line, 5

lifting and lowering, 5

lifting sub, 92

linear caliper, wire rope and, 26
line guides, 67 ®'
line service. See slip-and-cutoff progra

lines, types of, 19 é@
line-support devices, 63, 65 +

line tension, 16-17 @

line wear. See critical (&wem’.

link-block bolts, 106
link ears, 98

links. See M@
load capa% , 86
afid lifting, 5

l% on
ocks and hook, 95-96

elevator, 99-100

elevator-links, 101

loweri

of wire rope, 68—69

maintenance. See also care of wire rope;
lubrication.

about, 101-102

blocks and drilling line, visual inspection of, 61,97

elevator inspection, 99-100

elevator-link check, 101

hook assembly, visual inspection of, 98

hydraulic snubber oil level, 99

of sheaves, 96-97

making hole, 2

masts, 1, 19

measurement, units of, xii—xiii

measuring service life, 49. See also ton-miles
(megajoules).

mechanical wire rope cutters, 57

megajoules. See ton-miles (megajoules).

monkeyboard, 34, 36

’Q
0

s



one-step grooving pattern, 45
ordering wire rope
diameter, 25-27
length, 27
slip and cut programs, 28-29
standards for wire rope, 25

pickup points, 51
pipe-handling equipment, 77
plow steel, 20
positioner, 86—87
preformed (PRF) rope
cutting, friction tape and, 54
manufacturing, 21
ordering, 25

reconditioning
elevators, 100
sheave groove and, 79-81

reeling in line, 5

reeving
catline, using a, 41 @
considerations, 33, 42 &Q
crown block and, 8-9 Q’

factors, other, 36 ‘\O

fleet angle, 37

function of, 14 Q

lines, numb:‘;&

line suppdr ces and, 63, 65
new rop% 39
ol(®using, 38-40

ﬁ n, 33-35

drilling line and, 4

ave size and, 16

O\ start of, 7-8
\$ string-up steps, 14
@ traveling block and, 8-9
Q rig floor, 13, 36
right regular lay (RRL), 25

roller bearings, 78, 86

INDEX

rope. See wire rope. N Q
rope diameters )&\
rotary crews, 99-100 \,

rotary table, 3, 86 ®'

large-diameter, 80
nominal diameter, 27

sheave diameter and, 16-17

round trip, ton-miles (megajoules) 6
calculation, 106, 110-112

running casing, ton-miles ( j kles)
calculation, 114 &e@

safety factor, ton—mi@‘negajoules relative
to), 6061

sandline, 19‘%,

imization of, 66

scrubbing
Seﬁ@; ttern, 25

S trand, 22-23
Qg

O

using metal band, 56
using wire, 54-55

service life. See also drilling line; measuring service

life.

about, 49
derrick height and, 15-16
drawworks drum and, 17
drilling job type, 18
factors influencing, 15
handling and, 18
line tension and, 16-17
sheave size and, 16

sheave groove radius gauge, 80

sheaves. See also dead crown block sheave; deadline
sheave; fastline sheave.

block-and-tackle system and, 75
construction of, 78-79

crown block and, 8

design factors, 90

groove radius, 79-81

maintenance of, 96-97, 101
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reconditioning of, 80
size of, 16-17
tread diameter, 78-80
side-door elevator latch, 18-degree type, 93
single-layer strand, 22-23
slip-and-cutoff programs. See also charts; cutting
slipped line; ton-miles (megajoules).
cost versus line length, 30
derrick height and, 15
equation, length of drilling line to cut, 117
factors based on, 50, 62, 117
ordering wire rope, 28-29
planning, 53-54, 62
procedure for slip and cutoft, 57, 62
visual inspection of line, 61
wear of rope and, 32
wire rope cutters for, 57
snatch blocks, 38, 66
snubber, hydraulic
oil level, 99
shock absorption and, 86

soft crossover section, 47 Q@
spin-up of pipe, 86 ,&
spiral pattern of wire ropes, 24

spooling. See drum: spooling.

square-shoulder elevator®\

steel, wire-rope, 20
strand(s)
about, *\L&
center
combination, 22
ire, 22

ical shape of, 20

O\® patterns of construction, 21-23

g
Q~

single-layer, 22
stranding machine, 68
string-up, traveling block and, 8
supply reel

extra drilling line on, 28
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line from anchor to, 13 N
&
?\0
N\

swivel-swinging grip, 38 %
Systeme International (SI) d’Uni &—xiii, 105

moving, 63-64

pulling line from, 8

slip and cut off of line, 14
suspension of operations, 72
swivel, 2-3

swivel lock assembly, 87

tie-down anchor. See e% tie-down anchor.
ton-miles (megajou

before first cutoff/58

calculating,

chart@ manufacturers, 115-117

eguation, length of drilling line to cut, 117

rilling, example, 113
or round trip, example, 106-112

*
OQ for running casing, 114

line use recorded in, 49
of work, uniformly spread, 103, 115
safety factor and, 60-61
tool joint
bottleneck elevators and, 92, 100
collar-lift elevators and, 93
hard banding and, 100
hydraulic snubbers and, 99
toolpushers, 25, 33, 49, 58, 60-61
top-drive system, 3, 77, 84
traveling block
attachments to, 91
design of, 86
ears of, 2-3
housing of, 8, 84-85
lifting capacity, 6
raising/lowering, 9
reeving and, 8-9
sheaves of, 84

suspension of, 75-76



tread diameter, 78-80
troubleshooting drilling line problems, 118
turnback points. See crossover points.
two-step spooling

about, 46

with soft crossover section, 47

Union Wire Rope, 105
units of measurement, xii—xiii

unreeling line, 15

V-door
location of, 36
reeving and, 33-34
visual inspection of line
blocks and, 97
fastline/drilling line, 71

near the drum, 71

INDEX

non-moving parts and, 72

*
steps, summary of, 73 )\\'Q
troubleshooting, 118 06

Warrington strand, 22-23 \ ;

wear points. See critical points of wear. (b'

wickered wire. See birdcaged wire.

wire rope. See also care of wire rope; %:%g wire
rope; preformed (PRF) rope; rope ers.

abrasion of, 72 @

birdcaged (wickered),
core of, 21

criteria for selec f, 31
lay of, 241

steel fo%% ,31

supplQ and, 63-64

Wwir closin hine, 20
viredey Sosngmacine, 20
w\ pe drilling line. See drilling line.
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To obtain additional training materials, contact:

PETEX
THE UNIVERSITY OF TEXAS AT AUSTIN
PETROLEUM EXTENSION SERVICE
J.J. Pickle Research Campus
10100 Burnet Road, Bldg. 2
Austin, TX 78758

Telephone: 512-471-5940
or 800-687-4132
FAX: 512-471-9410
or 800-687-7839

or visit our Web site: www.utexas.edu/ce/petex

E-mail: petex@www.utexas.edu &

4

*
To obtain information about training cou@wnt ct:
PETEX

LEARNING AND ASSES CENTER
THE UNIVERSI TEXAS
4702 N. Sam Houston! y West, Suite 800
Hous

Tele : 281-397-2440
0-687-7052

/% X: 281-397-2441
ﬁ— il: plach@www.utexas.edu

or distour Web site: www.utexas.edu/ce/petex
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