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CONVERSION FACTORS

Multiply By To obtain
foot (ft) 0.3048 meter
cubic foot per minute (ft3/min) 0.4720 liter per second
foot-pound (ft-1b) 0.3048 joule
inch (in.) 25.40 millimeter
milliliter (mL) 0.001 liter
pound, avoirdupois (1b) 4.536 kilogram
quart (qt) 0.9464 liter
pound per square inch (1b/in?) 6.895 kilopascal
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during the drilling. Such drops in vacuum pressure were usually caused by
leak(s) in the vacuum-line system and were indicated by vacuum-gage readings
or by a sharp decrease in cuttings volume being discharged into the sample-
collection receptacle and out the siphon. When drilling was not stopped
immediately and the vacuum leak(s) repaired, the bit and lower sections of
drill rod became jammed with cuttings. This necessitated removing the tools
from the borehole and removing the blockage.

The old drill rod used in this experiment caused major problems that
resulted in drilling down time required for fishing. Besides being metal
fatigued and over stressed from much prior field use, the drill rod was far
too small and weak for drilling with the large, 9-7/8 in. diameter bit. As a
consequence, the rod failed several times in the borehole and had to be fished
out. The fishing tool(s) had to be fabricated and, depending on the vertical
position of the fish in the borehole, needed to be modified each time they
were used. However, since cuttings were always removed from the borehole
through the drill rod, the broken tools were never stuck by cuttings falling
back down the annulus and on top of the bit. In one instance, after the
broken string of drill tools had been retrieved from the borehole, a borehole
television camera was run downhole to determine the borehole condition. The
resulting video tape revealed the borehole to be in excellent condition,
extremely clean, and with no cuttings in the bottom.

Suction drilling of the borehole was continued using the CME rig and the
small drill rod to a depth of 134 ft. At that point, the old drill rod kept
breaking and it became doubtful that the borehole could be successfully
completed. A larger drill rig (capable of developing 15,000 to 20,000 ft-1b
of torque) was then moved on the hole and suction drilling continued using the
old drill rod to 180 ft. Larger diameter (3-1/2 in.) drill rod was obtained
and the borehole deepened to 360 ft using the 9-7/8 in. diameter roller-cone
bit and conventional air-rotary drilling method. The suction-drilling system
was successfully tried again at the 360-ft depth until another leak occurred
in. the discharge line and the drill stem became plugged. The drill rod was
pulled, the blockage removed, and the large bit replaced by a 5-7/8 in.
diameter, hard-formation tricone bit. The borehole was then completed to a
depth of about 445 ft using conventional air-rotary drilling method. Six-inch
diameter casing was installed to 360 ft and the annulus was pressure cemented;
the depth to water below land surface was about 368 ft.
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GLOSSARY
(Commonly used Drilling terms)

Annulus.--The annulus or annular space is the space between the outside
diameter of the drill rods, or casing, and the borehole wall.

Bit.--A steel tool attached to the bottom end of the drill rod which performs
the actual drilling. Made in a variety of sizes, types, and shapes
depending on type of lithology drilled, method of drilling, and depth and
size of borehole. ,

Drill rod.--A special pipe, hollow, flush-jointed or coupled rods joined
and threaded at each end, used to transmit rotation from the rig rotation
mechanism (rotary table); thrust weight to the bit; conveys drilling
fluid or air to remove cuttings from the ﬂorehole and cool and lubricate
the bit. ‘

Drilling fluid.--A liquid or gas medium used fir cleaning drilled cuttings
from the borehole being drilled; stabilizes borehole wall; cools and
lubricates bit and drill tools.

Fish.--Debris in a borehole, such as broken bits, drill rod, and tools which
might have broken off or fallen into the hole.

Fishing.--The attempt to recover debris from ajborehole.

Fishing tools.--Special tools (overshot, spear; junk basket, magnet) used to
recover debris from a borehole.

Kelly.--A formed or machined section of hollow drill steel which is connected
directly to the swivel at the top and the | drill rod below. Flutes,
flats, or splines of the kelly engage the rotary table to transmit
rotation to the kelly which is, in turn, transmitted to the quill rod(s),
drill rods, and bit.

Quill rod.--Drill rod(s) having a smooth exterior wall (having no break-out
lugs or flats on its surface). Regular drill rods are added to the quill
rod as drilling progresses.

Sub.--A substitute or adaptor used to connect from one size or type of
threaded drill rod or tool connection to another.
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