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ELECTRIC-DRIVE SYSTEM FOR RUTATL TUNBINE DRILLING

G. Kogan end N. Tikhomirov
Molotov Petroleum Trust

The expenditure of electrical energy and the power factor during drilling depend
as much on a properly selected and supervised technological system of drilling as on
tke choice of an efficient and econcmical system of electric drives. Various systems
are available, depending on the electrical equipment on band.

s Certain of thege, clearly inefficient in energy utilization, must be employed be-

- cause of the lack of essential equipment and tLe necess’ty of getiing along with what

B fappens 4o be aveilsble. For example, runni:g a 2-kilovolt electric pump on a 6-kilovolt
= circuit involves the use of additional traaaformers with capacities of 300 kilovolt-

- amperes, 440/2,000 volts or 6/2 kilovoite, which causes complications in setting up asd .
; gervicing as well as unprofitable perZormance becsuse of lossss and loading of the ‘

equipment. 8

3 The lack of high-power electric motors for mud pumps necessitates the use of two
HE motors, 180 kilewatts each, ou one pump which thus sharply jncreases electrical energy
losses.

Recently, the electrir industry hae managed to put out new tyres of electrical
N equipuwent for use in drilling: apecifically, electric motoxs of 260, 250, and 360
kilowatts; eleciric drillirg motors of 130 kilowatts, control stations for electric
v drill nmotora of typee SB-45 and SB-47, bexea of type YaZhNU-16, mobile eiectric drilling
' gubstations, and other kinds of eguipment.

Because of thia squirment, there are posmibillities of operating electricel drilling
(quipment more efficiently than at present. .

At present, a ayatem will ofteu be found to hsve the fellowing shortcomings:
L® a4 6,000/5'25 volt transformer of 320 kilovolt-ampers=s must operste continously

R not only during mctual drilling, but also during preparatory and concluding cperations,
in crder to Lnsure the Ilow of & 220-volt current through a 500/220 volt transformer.
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. A 10/ 5 transformer, Type ™, of 10 kilovolt-amperes capacity, ie not
surficlent to ensure the operation of a clay-mixer, electric 1lighting, and a motor
‘pumping water ‘Co the individusl driils. Actually, a 1b.5-kilowatt motor is installed
for the -cléy-mixers, althougb the production of 23-kilowatt motors by the Plant iment
Petrov his been propogel since 1946 .

Between 3 and b kilowntis are needed for the 1lluminstion of drilling operations.
A 3~ to 5-kiliwdtt motor 18 needed to pump witer. From the foregoing it follows that
the powexr capacity of the 500,/220-volt trensformer suould not be leea than 30 kilovolt-

amperes.

In provecting the drilling-machine $rangformer vith fuses, its selertivity
is ot alwsys ensured; therefore » the cutting off uf the trensformer may alsc cut off
the entire feeder. The power needs for sll-metal mobile drilling substations and electric
pumps have not yet been worked out. Such a system ugy be Justified in rotary drilling,
where ‘the clay-pump motor and the winch-motor both yrun during driliing.

n turhine drilling the electric winch motors run only during raiging 2nd lowering
¢perstions.
Dé'fua ou Arilling-michine transformer loads during ~an entire well;-drtlling operation
were. obtajned in a time test on the turbine-drilling of a well at she Kisenokmmsk oil
flelds: '

The average load of the driiling-machines traneformer wag snall, while during
sctual drilling the transformer carried almost no Joad--u waste of its capacity be-
cauge of intermittent running. It al~o became apparent that turbipe-drilling %for a
given well) coneumed T15 hours; th. operations tha* Placed a load on ths *lectric-
drill motors consumed 828 hours; gettirg ready for cperations and preparing the clay
took 244 hours.

In secking mcre dependavle ¢peration diring the rapid drilling of iuclined wells ’
it bas recentiy been proposed that the columm of the shaft be rotated more frequently,
specificelly, for 10 minutes every half hour. This additional work would greatly in-
-reage the need for a power transformer ; with one, the entire driliing operation (for
the well under consideration) would take 536 hours.

The time consumed in sinking a well by turbine drilling is divided as follows:
(1) time during which the transformer is completely shut off, 31 percent; (2) time
during the drilling of the well when the trangformer is tvrned oo. 55.4 percent; and
(3) time conswmed by auxiliary operstions s 13.6 percent.

The elimination of ro-load idling in the dvilling machine's transformer would
corsiderably decrease the expenditure of electrical energ; and raise the power factor.

The power loss suffered from the no-load idling of a 320 kilovolt-ampere trans-
former amounts to about 1.89 kilowatts.

A reactive capacity of 6 percent in this transformer amounts to .0G6X320 or 19.2
kilovolt-unperes.

The prodlem of econamy in electric energy cau be worked out through a special
system of grouping electrical turbine drilling equipment, which is free of the shortcomings
of the present system and which takes into account the upecicl provlem of the loading
of the drilling mechine's tranaformer du: iryg Arilling.

The systems for turbine drilling must ensure tie following:

The Auuply of current for driving the clay mixer, individual water-gupplv aad
lighting must come from an independent 6,0(0/ 400/220-volt transformer of 30 kilovolt-
amperes capacity, conhected In a 6-kilovolt circuit ; 8part trom the transformer for
the drilling motor.
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"~ fecilitate turning on and off of the dri’ling motor's transformer every half
hour quring actuel drilling, & remote-control gwitch, connected directly to the site
of drilling operations, should be deviged.

The remote-control system should be simple and one that can set up on the spot;
it «nould also work instently and swmoothly.

If the oad for both drilling and recovery operations is centersd in ccumon radial
feeders, the lack of selectivity regultin: Trom the use of fuses in the Arilling motor's
trangforers may lead to a stoppage of the  seders and loss of recovery. It is there-
fore éxmmAtent +o aet up automatic safecuards for the drillin- subststions. Thege will
be in ti= form of the o1l circuli-brenksps. The remote~control switch should act upok the
01l cirpait-breaking mechanism at the epbstaticns.

With the electrical eguipment grouped according to this olan, losscs involved in
the use of the drilling machine transformer will be eliminated.. The important
innovation in this plan is the remote-conirol of the oil circuit-breaking nechanism of
the drilling subetation. Generally, the oil circuit-breakers VM-1k and VM-16 are uged
for turning the drilling motor's transformer on and off. The cperating mechanism
ir an automstic box with Tné or two maximmecurrent ceils and one neutral coil. The
oil circyit-breaker ig ordinarily manually operated with the ald of a wheel.

To efféct reiote-control ttie bhand-oprrated wheel is replaced by a lever {avelagous
to an sutomdtic reépeat switch), otie end of which is cecured to the lag. of & KAM box,
while a'weight of 1520 kilograms is attdchad to the other emd (the amount of weight
depending on the régulation of the oil circuit-breaker}.

The driller at his station presses the "stop" bution, which breaks the circuit of
the peutral coil, causing the o4l circuit-breaker to open.

When the lever with the weight is rafsed from its lowest position until the winding
dog of The .iAM box contacts the arm of the drum, the lever #ith the welght 42 again
lowered closing the oil circuit-breaker.

The weight 1s raised by an electric motor, which is equipped with an elastic frictica
clutch. A ceble is secured to one end of the clutch, passed through a pulley, and
fagtened to the end of the weighted lever.

The motor is twrned on by pressing the "start" button which ig also located at
the drillers' working station.

The operation of the electric motor in raiping the weighted lever is governed by
the terminal cut-off switch, which turne off the current on preasure of contact from
the lever. Then, as the motor slows down, the fitction clutch 1a released, wnd tha
veighted wmm descends, closing the o1l circuit-breaker.

The terminal cut-off is eo arrenged that it cute off the current {when undex prescure
from the contacting lever) at the very moment that the winding-dog contacts the esrm of
the drum, thus ensuring the desired conne~tion.

If the RBA drive, consisting of two maximum-current coils and one neutral coil,
is used, the remote control systeu is not changed. The dxiving arm acts directly on
the starting arm, while the weight, which is romevhat lems, serves only for retuming
the driving lever to the initial position and for making contact.

The system described above 1s in operation at Molotowneft' where 1t has speeded un
the work reguire: fa' setting-mp electric dvilling equipment. The prop.sed remote-~
control system for operating the o1l circuit.-breekXer of the drillinc-wm,.or's trans-
formexr has been tested in experiments. Since 1% is so simple and the parts so eagily
nbtainedle, 1t can be installed with the means aveilzble at any drilitng location.
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