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BAEKGROUND OF THE INVENTION 5 Field of the Invention
This invention has to do with apparatus for use in oil and gas well
conpl eti on equi pnent and specifically to a nethod of detecting sand in a
stream of gas being extracted froma viell. The detection is nmade
possi ble by neans of a consunabl e apparatus, nanely a probe having an
erodabl e contact zone t REPLACEABLEQONSEMABLEEROSIGNNDETEGTORt t he
wel | head. Description of the Prior Art - It has been
known t hat sandg QEKGROUNIY G THE IRVENTION | 1 a gas stream have very
serious effects on the plunbing systens of well head equi pnent.
Traditionally, 15 if sand were found in a gas streamit was found once
the gas hadtr wel | head to a collection point renote

n
fromthe well head. Wth.the di.scover f 1 sand the wel | uld b
shut down to correct tHESpMYS ,ﬁ{lg@f”%vxé ﬁ°kwg§napé’6‘%ﬂffo?%‘ ubd'5n "8 'an gas we

completion equipment and specifically to a method of detecting sand in a stream of

gas being extracted from a well. The detection is made possible by means of a
consumable apparatus, namely a probe having an _erodable contact zone that is
10 exposed to the stream of gas at the wellhead.

- Description of the Prior Art
It has been known that sand or other abrasive materials in a gas stream have

very serious effects on the plumbing systems of wellhead equipment. Traditionally,

15  if sand were found in a gas stream it was found once the gas had traveled from the
wellhead to a collection point remote from the wellhead. With the discovery of the
sand the well would be shutdown to correct the problem by well known downhole
remedial measures. Sometimes however the time it took to discover the problem was
too' long to prevent damage to the wellhead due to the sand caused erosion and the

20 ablation of the interior metal surfaces of valves, pipes, elbows, sensors and other
wellhead and fluid transportation systems.

One method of sensing erosion in a well conduit was the use of a probe that
intruded into the stream of fluid being transported by the pipe or. other plumbing.
These detectors are electrical devices that apparently change there electrical signal

25  output as they are eroded away. The difficulty with these devices is that they are
positioned in the interior of the conduit and may provide an impediment to fluid or
items traveling througl; the conduit or may otherwise be subjected to damage not a
! function of erosion.. . i ”
Another method of detecting wear is to have a special spool piece in the~1ine.
30 Asthe Meﬁor wall of the spool piece is eroded the diameter of the interior will be
measured and when the wear is critical responsive action could be taken. The

disadvantage of this type of detector is that the replacement of the spool piece is



renmedi al -neasures. Sonetinmes however the tinme it took to discover the
_preBIen1mas too long to prevent damage to the well head due to the
sand caused erosion and the 20 ablation of the interior netal surfaces of
val ves, pipés, el bows, sensors and ot her wel | head and fluid
transportation systens. One nZt hod of sensing erosion in a
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transducer connected to a special fitting at the wellhead. The pressure transducer is
10  in communication with a normally closed chamber of a given static pressure. In the
event that the normally closed chamber is breached, for instance by the exterior of
the chamber being eroded away or ablated by sand or other abrasive substances, the
now compromised chamber will see pfessure very different from the static pressure
in the chamber. This pressure will be close to the pressure in the well and thus could
15  be much higher then the static pressure in the cavities of the erosion probe. The
pressure differential will be sensed by the pressure transducers and generate the
electrical signal useful in making people or equipment, inciuding a computer based
~ monitoring element, aware of the problem. | :
.Asmxmdnmmmﬂycb&ﬂthﬂ&mnmybeu&ﬁiowmgmmuﬂmzmﬁonofﬂm
20  first chamber. This chamber will operate in the samé fashion as the first chamber but
will pi'ovide 5 rate of wear measurement component -to the system. When a second
chamber and second pressure transducer system is used the time interval between the
breach of the first chamber and breach of the second chamber will bé recorded. The
thickness of the material between the first chamber and the second chamber is known
25  so given the time it takes to wear through this layer of material a simple algorithm.
can be solved to show the rate of wear. If the rate is fast the well can be immediately
shut down. If the wear is slow then options to shut down or a controlled shut down
can be accomplished.
A third advantageous element of the invention is that the erosion probe has
30  a particular structure that exceeds the length of the conduit turning zone in an elbow.
This enables the sensing of wear, erosion, or ablation over a larger area of the probe
thus enabling the detection of wear over an area that intuitively would not be thought

to be subject to erosion.



difficult as two end flanges need to be uncoupl ed and reconnected with the
“new spool pi ece. SUMMARY OF THE | NVENTION. 5

"The invention presented here is designed to give an early warning to well
operators that there is sand being extracted fromthe well with gas
product. The early warning i s conveyeddto the operator by neans of a
signal emanating froma pressure transducer connected to a speci al
fitting at the well he@he dther beneficial elemenn of teeinventiciDis thatnthe onel of detection
with a normally, cl gsed chanber of .a given static_pressure. In the )
event that ¢ he’ HOTRIeY ) Begks ok aisarenied gt it e ates o chpberformed in
exterior of the &rd8 ﬁgmer bei ng eroded away or abl ated by sand or other
abr asi ve subst ances, ? ) now conprom sed chanber will see pressure
very different BRHEF DESGRERTION>OFSTHEEDRAWINGS t he chanber. This pressure
will be close to the pressure in the well and thus could 15 be nmuch

hi gher then thepsinathawih 8s:1n the cavities of the erosion probe. The
pressure differentral W € sensed by the pressure transducers and
generate the eFigure ildslan eropier detectionl devicegraki ng peopl e or equi pnent,

i ncl udi ng a conput er _based, . oni t or.i ng, el enept, aware of the problem
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systemis used the t'Fme igt.erval dbetmg?he;[,\#qe' . breach of the first
chanber and breach of 2fe*d2aB58¢ MEHG viceof Fighth ¥ed. The
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Figure 6 is a cross sectioned view through 6-6 of Figure 5;
Figure 7 is a cross sectioned view through 7-7 of Figure 3;
15 Figure 8 is a cross sectioned view through 8-8 of Figure 3.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The invention will be understood by reading the following description of the
20  preferred embodiment of the invention while purusing the drawing figures.

Figure 1 is a presentation of the efosion detection device, generally 10. The
device includes a probe section 12 and a transducer housing section 14 which is
securely fastened to the probe section 12 by means of fasteners 16.

The flange portion 46 of the probe 12 is provided with fastener receiving

25  through bores 22 that will facilitate attachment of the erosion detection device 10 to
an efosion block. The generally cylindrical reactive zone 24 of the probe 12 is
machined to form a complex arcuate surface forming a contact zone 26. Longitudinal
through bores are fq_miéd in the probe 12 and in Figure 1 a first and a second blocked
lateral, 30 and 32 respectively, can be seen. These laterals are sealed with a plug,

30 either welded or screwed in, and no pressure or fluid will pass these plugs when the
probe is installed.

The protective housing, or transducer housing section 14 is a cavity containing

structure having a cavity for containing and protecting a plurality of pressure



25 " so given the tine it takes to wear through this layer of material a

sinple al gorithm can be solved to show the rate of wear. If the rate
is fast the well can be imredi ately shut down. If the wear is slow
then options to shut down or a controlled shut down can be
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shown in Figure 1, shows where the erosion probe and attendant protective housing
will attach to an erosidn block 40. The erosion block 40 is a machined block housing
a radically angled or turned passage or tunnel 42 formed in the block 40. The
_ passage will, in this application, allow the transmission of a flowable fluid, such as
10  gas from a gas well or oil from an oil well, through the block 40. A bore 44 is also
formed in the block 40. This bore 44 will intersect the passage 42 in the vicinity of
the elbow or angled passage. In a preferred embodiment this bore 44 will have an
interior diameter closely equivalent to the exterior diameter at the round portion of
the probe section 12. The bore 44, however, will be formed such that at least a
15  portion of it will extend into the open area of the passage 42 in the erosion block as
~ clear from Figure 2. '

~ The probe portion 12 includes a flange 46 moﬁded with the fastener receiving
through borés 22 to receive stud and nut fastening means 50. The studs being
| scréWed into the erosion block 40. Circumferential seal 52 helps seal the juncture

20  between the erosion block 40 and the flange 46 of the probe section 12.
A transducer housing section 14 is attached by stud and nut fasteners such as
54 to the flange section 46 of the erosioﬁ detection device. The transducer housing
section 14 has an interior cavity 56 which extends from the base of the transducer
~ housing section to an orifice such as 60. This orifice 60 will accommodate a fitting
25 62 allowing connection of an armored cable sheath 64. The electrical wires 66 and
68 will be housed in this armored cable sheath and provide electrical connection from
a first transducer 70 and from a second transducer 72 to a monitoring station (not

shown).

These transducers, 70 and 72, will sense pressure increases in bores 74 émd
30 76, respectively, of the probe section. That is, when pressure inside either of these
bores increases the pressure transducers will send a signal to the monitor showing the

existence of pressure in the relevant bore. Normally--that is when no wear has



Figure 1'is an erosion detection device; : Figure 2 is a

partially sectioned view of a schematic representation of an er osi on
detection device; 10 . Figure 3 is an erosion probe conponent of

t he erosion detection device; Figure 4 is an end view of the
device of Figure 3, Figure 5 i a cross sectioned view through
5-5 of Figure 3; Figure 6 is a cross sectioned view through
6-6 of Figure Seroded the surfice ofFthg prebé contact zones26-<be tiansundersi will not regigter

7-7 of Figure 3; 15 Figure 8 is a cross sectioned view throu
8-8 of Figure JPressure in therosesy InAncaltcrpativererphadipegtabisfARepiet that the Chaber
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device, gengrally 10. The .. devi ce inc¢l udes robe_section 12 n%ﬁa
transducer ous!i%nsé'@nrdowdlfatewemes&m ucer %@P&l@n-f Hloweer Wit e beFesne
section 12 bhy EPa&E %%lfre Eggs ortdl f
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wi Il facilitat eabldtionodfrehe tsurficet dfcthe rcontactnzohet26; ttheo trankducers whll register pressare
erosion block. The generally cylindrical reactive zone 24 of the probe 12
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respectivel, dsnflove vziﬂéln:toﬁv’hdsmel sarfacendiscantaet zemxd 26! gendréilyn paipendicdar to the
e ther velded of 3 Bor extension 8 %nd b second bore Extension 86" whick Sommunicate With?®
| first 74 and second 76 bores respectively through first 30 and second 32 laterals or
cross drilled bores respectively. It is significant that each of the bores, cross drilled
laterals and bore extensions are blocked to normally communicate only with the
15  transducers 70 and 72.

The operation, in principle, of the erosion detection device, explained as well
further on in this specification, can be learned from Figure 2 even though it is
something of a pictorial presentation. With the flow, 'normally a stream of gas,
flowing in the direction “A” through the passage in .the “erosion block, its

20 | impihge'me'nt.on the contact.surface 26 is generally non-destructive.

If the gas well malfunctions and abrasive material such as sand is carried with
the high velocity stream of gas, the mixture of gas and sand will ablate the contact
surface 26. Over time, sometimes over a short period of time, the abrasive mixture
will erode or ablate the metal of the contact surface 26 to the degree that the first

25  bore extension 78 will be exposed. This will cause a pressure increase in the first
bore extension 78, the first bore 74 and a resultant signal being outputted from the
presence transducer-70 which is in communication with the first bore 74. The signal
from the transducer 70 will be directed to a monitoring station, which could be a
computer terminal, for subsequent notification or action.

30 If there is significant sand contaminated gas flow through the passage 42 in
the erosion block 40 more depth or material will be eroded or ablated from the
contact surface 26. In the context of this application the “contact surface” is that



probe is install ed. The protective housing, or transducer
housi ng section 14 is a cavity contai ning structure having a cavity

| for containing and protecting a plurality of pressure

4 transducers and attendant cabling. The pressure transducer wres
are sheathed in an arnored cabl e sl eéve 64 attached by a wat er pr oof
fitting 40 to the protective housing. " The fitting could, in an

al ternative enisurfacethit isor the¢oiien expaseti ¢o thedtuid flow either hmmedxately onevenmally. 5

Figure 2, a sonewhat_caontrived and il lustrative enbqdi he jnvention
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vicinity of ow or angled passage. In a ment
this bore 44 wil| hé&lie erosion block 40 is a part of a wellhead assembly that is used to control

flow from a well. The probe section 12 and attached flange section 46 is a unified
and replaceable element that is expected to be partially consumed in the performance

IO of its function--determination of abrasive material in a gas stream by measuring the
rate of erosion or ablation in a particular section of a wellhead.

In Figure 2 another significant element of the invention is shown. This is the
length of the contact zone 26. The contact zone 26 extends beyond tﬁe bend radius
and the relative diameter of the passage 42 in the erosion block 40 so that it can sense

15  erosion due to eddies and other flow dynamics that cause degradation of the passage
surface downstream from the actual turn or elbow zone of the erosion block 40. The
length is at least the diameter of the passage and may be a multiple thereof--say on
the order of two or three times the conduit diameter. This extra length in the contact
zone allows the detection of erosion beydnd the fluid turning zone.

20 As mentioned above, Figure 2 is a pictorial representation of the invention in
the environment in which it operates. Figures 1 and 3 through 8 represent actual
embodiments of the invention. o

In Figure 3 the probe section 12, having the flange portion 46, and the contact
zone 26 is shown. In this embodiment several access ports 82, 30 and 32 are visible.

25  These are blocked off cross drilled laterals used to provide pressure' transmitting' '
passages in the probe section 12. The lateral 82 is shown in Figure 6 while the first
blocked lateral 30 (plug welded and machined smooth) is shown in Figure 7 and the
second blocked lateral 32 (also plug welded and machined smooth) is shown in Figure
8.

30 Figure 4 shows the end view of the probe section with the flange 46 and the
representative fastener receiving through bores such as 22 shown for reference.

‘ Significant in this view is the contact zone 26, the first bore extensions such as 78 and



interior dianeter closely equivalent to the exterior diameter at the round
poftion of t he probe section 12. The bore 44, however, will be forned
' such that at least a 15 portion of it will extend into the open area of
"the passage 42 in the erosion block as clear fromFigure 2.

The probe portion 12 includes a flange 46 prbvided with the fastener

recei vi ng t hrough bores 22 to receive stud and nut fastening neans
50. The studs bthe second bore extegsioms 80t The Hiestcbors iertension 8, 4fie of five small bores

Circunferential seal 52 hel ps seal jhe juncture 20 bet ween the erosion
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Nor mal | y- -t hat llmst is geriae?‘o wear has
The various ports are best seen in Figures 5-8. The Figure § presentation is
a cross section through 5-5 of Figure 3 and shows the probe section 12, the first bore
extensions 78, the secdnd bore extensions 80 and the communication port 84.
15 ~ Figure 6 shows the probe section 12, a lateral 82 and the communication pbrt
~ 84. The first bore 74 is the bore from which the first transducer 70 will sense
pressure. The second bore 76 is the bore from which the second transducer 72 will
sense pressure which will be present in the communication port 84. _
Turning to Figure 7, a section through 7-7 of Figure 3 the first bore 74 is
20 shown in communication with the first bore extensions, one shown as 78. Thus
pressure in the first bore extensions will be communicated to the first bore 74 and to
the first transducer 70 through the first blocked lateral 30 and the first communication
conduit 86. |
Next turning to Figure 8, the section through 8-8 of Figure 3, the second bore
25  extensions 80 are seen connected together by means of the second blocked lateral 32.
If, as with the first bore extensions, any of the connected second bore extensions sees
pressure then all of the second bore extension, and the second bore and the second
pressure transducer 72 will see pressure. It should be pointed out that one of the
second bore extensions 80, in this view it would be the second bore extension on the
30 right side of Figure 8, is connected to the communication port 84 and subsequently
to the second bore 76 and the pressure transducer 72 as is shown in Figure 6.



5 " eroded the surface of the probe contact zone 26--the transducers

will not register pressure in the bores. In an alternative
enbodi ment it is expected that the chanber housi ng the pressures

. transducers could be pressurized so that a baseline pressure r eadi ng
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cause the control panel to send a signal to the operator or do other activity such as
recording the time of the pressure increase occurrence or even shutting down the
 well, as it may be programmed into the system. This sets a bench mark starting point

15  in time from which the time to ablation of more material of the contact zone 26 can
be measured. |

~If there is abrasive mmriﬂ, sand in a gas stream, that is being pumped from
the well, and.through or passed through the erosion block 40, then it is expected that
the ablation of the contact ione 26 will continue.

20 The thickness of the contact zone 26 from its surface to the first bore
extensions is “X” in Figure 5 and the _thiékness of the contact zone 26 from its
surface to the second bore extensions is “Y” also as shown in Figure 5.

With the pressurization of the first bore extensions 78 recorded at a certain
time, the “first time,” the time for erosion or ablation of the contact zone 26 to the

25 second bore extensions 80, the “second time” (occurring when there is a pressure
break through recorded) will be finite. Thus, the time to ablate or erode the material
represented by “Y” minus “X” divided by the thickness measurement of the contact
zone from the first bore extension to the section bore extension will yield the rate of
ablation. If this rate is fast--on the order of minutes to several hours--then the

30  operator would shut the well down or take other appropriate action as the rapid rate
of ablation would indicate sand or abrasives in the gas or fluid, a problem that could
be corrected before more gas is extracted. If, on the other hand, the rate of erosion



|f the gas well nmalfunctions and abrasive material such as sand is carried
w t'h the high velocity streamof gas, the m xture of gas and sand
wi-ll ablate the contact surface 26. Over time, sonetinmes over a short
period of tinme, the abrasive m xture wi |l erode or ablate the netal
of the contact surface 26 to the degree that the first 25 bore extension
78 will be exposed. This will cause a pressure increase in the first

bor e ext ensi on i3 &lowheeveralshoursyr weels anadnanthseelapsingtafter dhelsignel fmpno thep dirsted

fromthe resence transducer_ 70 which is.in caq nication wth the :
first bore 74. DFRSUE HRmducer, thenother ontions vl be avaimle,jo the elloheseiotd ¢ o
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sand cont am natadeteptor theans/ forhthe delectioncofpateasive méteriah being carriddebye flail passing

bl ock 40 nore depth or terjal wl] be eroded or, ahl.ated f.romthe .
contact surtac gh p, ‘?M@ ri’?‘é‘?ge‘;mh ingludes;ap prosion; Yiack aying a passage therein

surface” is thahy a pore intercepting the passage. A probe is inserted intq the bore of the erosion®
surface that is or tE)ecomas gxrgosecptogt'he ql ul oF ]anow el tt%er | medi ately or

eventual l'y.  block, Ehie probelhaying laccontactozotie pwith aesurface, expoSél ta the passage when
ext onsi on 78, (HEDIDE L ISGHEIR AR ORTRr BT % BHT ! bt BiRPe B st Bore extension
in the probe inboard of the surface of the contact zone. This first bore extension will
10  communicate with a first bore. A first pressure transducer means is provided for
sensing pressure in the first bore and in the first bore extension connected thereto.
This pressure transducer provides an electrical output indicative of a change in
pressure in the first bore and is eléctrically coupled to a means for responding to the '
electrical output of the first pressure transducer. '
15 '

The foregoing descriptioﬂ, when read in conjunction with a
perusal of the drawing figures, shows how the implementation of an erosion detection
system can be and is used to meet the objects of the invention. The following claims
seek to protect the iﬂventdlf’s idea by claiming the erosion detector in a manner that

20 captures the spirit of the invention. Minor deviations and nuances of the invention are
contemplated as being covered by the following claims.



extensi on_80 will cause the pressure in the second bore 76 to be sensed by
the 5 - pressure transducer 72 and conmuni cated by wire 66 to a nmonitoring

~station or{ erminal renote fromthe |ocation fof—the—eroster—
det ecti on umumllmWMﬁ”", The erosion block 40 is a parkl®SHEET HAS BEEN
wel | head as$enbly t Mat si s*used to control fl ow from ajwel | . RERAGEDobe

section 12 and attached flange section 46 is a unified and
repl aceabl e el enent that is expected to be partially consuned in the
performance 10 of its function--determ nation of abrasive material in a

gas stream by neasuring the rate of eil@®sion or ablation in a
particul ar section of a well head. In Figure 2 anot her
significant el eWEIAT S CILAIMBDEIS:i on is shown. This is the | engt h of

the contact zone 26. The contact zone 26 extends beyond the bend radi us
and the relative dianeter of the passage 42 in the erosion block 40 so that

it can sense 15 erosi on due | 1. e
degradati on of the passage i'%g‘géfl{‘)lgglg o%ﬁ?éﬁ%@&o@%@%#&%@@?ﬁ‘%r
el bow zone of tdaeri&t b iffuid passitlg thfbughhewellhead cofipgisingt s at | east the

di aneter of the passage and may be a nultiple thereof--say on t he
order of two or three tines the conduit dianeter. This extra length in the

cont act zone allows the ﬁt&égimnb@&ew?%b@ég#gt %@e' I %&I LU{)&ieng

zone. 20 As nentioned above, Figu orral
represent ati on inferéepeing Ruidpassage; n - the environnent in which it
operates. Figures 1 and 3 through 8 represent actual enbodi nents of
t he inventi on. In Figure 3 the probe section 12, having the

fl ange portion 46, and the C°”£B@ef%roing%xgﬂg‘ng%a{dsb&g%?idlzé}ogimﬂloch said

enbodi nent several access ports are VI Sl hese’are
bl ocked of f cr québelhavingesl cortict zohe; withedisurface) expostd tprsaitispissagerwinaniaid priabe
passages in the probe_section 12. The lateral 82 is shown in Figure 6 while
the first is pmsgEtRd dn said dozg oBsnid sresipnRIogksd and machi ned snooth) is
shown in Figure 7 and the second bl ocked lateral 32 (also plug wel ded
and machi ned snooth) is shown in Figure

a first bore extension in said probe inboard of the surface of

said contact zone;
a first bore in communication with said first bore extension;

a first pressure transducer means for sensing pressure in said
first bore and in the first bore extension comnmected thereto, said first pressure
transducer providing an electrical output indicative of a change in pressure in said

first bore;

a first pressure transducer means for sensing pressure in said
first bore and in the first bore extension connected thereto, said first pressure
transducer providirig an electrical output indicative of a change in pressure in said
first bore;

means for responding to said electrical output of said first

pressure transducer.

—
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8. 30 Figure 4 shows the end view of the probe section with the
~flange 46 and the representative fastener receiving through bores
such as Significant in this viewis the

contact z bore extensi ons such as 78 and c EN I
mlﬂémrlﬁm m!;tenm ons 80. The first bore extens &#\”‘? Eg&%‘égo%
frve smal | ned proximate to the edge of the ¢antact . Zone—26-——
wall, are, in a preferred : enbodi nent, .25 inches in dianeter and
approxinately 9 inches deep aligned paraIIeI to the major axis of the
probe section. The second bore extension, 821 one of the 5 four |arger
bores aligned relatively outboard of the array of first bore extensions,
are, in a preferred enbodi nent, .50 inches in dianeter and about 8

i nches deep. Also shown in this view is comrunication port 84.

Communi cation port 84 is a bore of .25 inches in dianeter that is
approxi mately 10 inches deep ag r,attm B Brbdie with Clhip S whBfbit SaRMN
bore extensions, from the base of the pro e sec I on.

communi cat i on ppassag€4n baid ebssion blockintludes acldndiin the zdnd dfeths assagde limtersecting

' L -G _
extension sa?du ttmrle of %?eeggsrion block and said surface of the contact zone is exposed to said

passage in the zone of the bend in said passage.

3. The mvetmon in accordance with Claim 2 wherein multlple

 first bore extensions are formed in said probe.

4. The inventicn in accordance with Claim 3 wherein said
multiple first bore extensions are inboard of said contact zone and spaced equidistant
therefrom. '

5. The invention in accordance with Claim 3 wherein said probe

accommodates at least one second bore extension.

‘6. The invention in accordance with Claim 5 wherein multiple
second bore extensions are formed in said probe, each second bore extension outboard

of said multiply first bore extensions.
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The vari ous ports are best seen in Figures 5-8. The Figure 5 presentation

i's ___a cross section—through 5-5 of Figure 3 and shows ‘
section 12, the fi rii‘lboie ext ensi ons 78, the second HHH%}%EEM&EEN
- 80 and tTm‘mmm &E \aort 84. 15 Figure 6 sh¢ws tHRERLAGER

- section nd the conmuni cation port g4 The T1TstU
bore 74 i< the bor® ffomwhich the first transducer 70 will sense
pressure. The second bore 76 is the bore fromwhich the second transducer
72 will sense pressure which will be present in the conmunication
port 84. Turning to Figure 7,1 section through 7-7 of Figure

3 the first bore 74 is 20 shown in comunication with the first bore
extensions, one shown as 78. ThUFhe inventiBh GfSatcerdaficd Wath’ Oldifln §OWRerein said
extensions will be communicated to the first bore 74 and to ~~~ the first
transducer 70 tmmitipigtsecons Bhore extepsionk ax¢ inhoasd xif said comtact gene, relgtively inboard

Cecti on ¢ hr ougief#2id BRItk ik bore extensions g e ohESaRPhA %ﬁg 3@@% e

seen connect ed ghgg@t her by neans of the second bl ocked | ateral
If, as with the first bore extensions, any of the connected second bore

extenS|ons sees pressure then aII of the second bore extension, and
t he second bore and the second pressure transducer 72 will see
pressure. It should be pointed out that one of the second bore

extensions 80, in this view itg wyelifivédfioh ifaceerdans With €lan! EWabieih 08 ategil 30
right side of Figure 8, is _connected to the communication port 84 and

subsequent |y distangeofrome said contachzoens susfage do 1said finsk borer extensionsdis fra givens

's shown in Fi Yihe ens?on and the lateral distance from said contact zone surface to said second bore

extensions is of a second given dimension.

9. The invention in accordance with Claim 8 wherein the

difference between the given dimensions is known.

10. The invention m accordance with Clalm 9 wherein said
abrasive matenal being carried by fluid passing through a wellhead will erode said
contact surface and expose said first extension bore to the pressure in the well.

11. The invention in accordance with Claim .10 wherein
exposure of said first extension bore to the pressure in the well will trigger said first
pressure transducer to“output a signal to a monitoring station.

12. The invention in accordance with Claim 11 wherein said
signal generated by said first pressure transducer will trigger said monitoring station

to record a clock time corresponding to initial triggering of said first pressure

transducer.
This Sheet Has Been Rei.aced




g = The operation of the erosion detection device depends on

t he generation of pressure, due to ablative wear or erosion of the
surf ace -ef—the—contact—zone 26. The ' pressure transducers 70 and 72
- W |l cause gnal to be generated and comuni cated to
- a renote aill Eﬂ“h ql s station. The presence of pf ¢§|Q}JSHEE15HAS BEEN
det ecti on *essure nmoni toring |abyrinth of tphe fi rpsgpmggy 74
and the first boreé extensions 74, and the generatlo. of—t-Re—pFessure
signal resulting fromthe transducer output, will be an indication
that highly abrasive material, such as sand3is in the fl ow ng gas

stream passi ng through the passage A in the erosion block. This

abrasive fluid will wear through the surface netal of the contact zone 26
~into one of 10 the first bore extensions 78. Wen this occurs, the
pressure transducers will register an increase in pressure, the

absol ute val ue thereof which qBY The!inPénidRGASRE6Mandd With Claim 48UFkerkitCsaid
control panel to send a signal to the operator or do other activity such as
recordi ng the abrasivefmatewialibedsgs careied iy Buid passing, threugiea ovelibead wilh gradenggid

banch mar kst aPORARY A anbeXposh shi R AR eRsIcEy PR o e reryre i BT

nore material of the contact zone 26 can be neasured.
If there is abrasive material, sand in a gas stream that is being punped
from the well, and through or passed through the erosion bl ock 40

then it i s expected that t abl ati.on of the,contac ne
conti nue. 20 _ The t Hf”crk]ﬁ?sémfﬂ“uf)ﬂemca?ﬁoé‘&mfo?{&%é? oﬁs btein
surface to thegfpdsate BP5Ad second extension bore to the pressure in the well will trigger said

second pressure transducer to output a signal to a monitoring station.

_ 15. The invention in accordance with Claim 14 wherein said
signal generated by said second pressure transducer will trigger said monitoring
station to record a clock time corresponding to initial triggering of said second

préssure transducer.
16. The invention in accordance with Claim 15 wherein means
for ‘determining the rate of erosion of said contact surface of said probe comprises:

recording the point in time, said “first time,” when said first

extension is exposed to the pressure in the well;

' recording the point in time, said “second time,” when said

second extension is exposed to the pressure in the well;

subtracting said first time from said second time to yield a time
duration representing the time taken to erode the surface of the contact zone from said

first bore extension to said second bore extension;
. This Sheet Has Been Re,
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extensions is "X in Fi gure 5 and the thickness of the contact zone 26 from

I ts surface to the second bore extensions is "Y" also ‘
Fi gure 5. ' Wth the pressurization of the firs} THi& SHEET HAS BEEN
. extensions 78 recorded at a certain time, the "first fime, REPhRCED Me

. for erosio i It he contact zone 26 to the 25 comrt—ore
ext ensi Onsﬂlﬁ“‘m umw |‘ti me" (occurring when there is a pressure
b .

reak through eecorded)s wi*ll be finite. Thus, the tine to ablate or erode

the materi al represented by "Y' mnus "X' divided by the thickness
measur enent of the contact zone fromi4e first bore extension to the
section bore extension will yield the rate of ablation. If this rate

is fast--on the order of mnutes to several hours--then the 30 oper at or
woul d shut the well down or take. qther agppropri.ate action as.the rapi te
of abl ation woul d indicate san@vﬁﬁ“%&eaglg&é%&ﬁpﬁﬁmg givey dypepsic pl%og?%em
that could tim® Quf ﬁ§§ %ﬁ%&r@f&%iﬁngas is extracted. If, on the

ot her hand, the rate o Sl

9 is slowseveral hours, weeks or nonths el apsing after the signal
fromthe first pressure transducer, then other options would be
available to the well operator. In summary, in

the nost sinple enmbodi ment of jpeThe\RWnti6R in accordance with Claim 1 wherein said
probe contact zone extends into said passage of said block a distance at least equal to

the major diametrical dimension of said passage.

18. The invention in accordance with Claim 17 wherein said
probe contact zone extends into said passage of said block a distance greater than the

major diametrical dimension of said passage.

19. Detector means for the detection of abrasive material being
carried by fluid passing through a wellhead comprising:

an erosion block having a passage therein and a bore

‘intercepting said passage;

a probe for insertion into said bore of said erosion block, said
~ probe having a contact zone, with a surface, exposed to said passage when said probe

is inserted in said bore of said erosion block;
a first bore in communication with said first bore extension;

a second bore in communication with said second bore

extension;

—_—

\
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a d'et,e or_neans for the detection of abrasive material being carried by
fluid Mh a wellhead is provided. It ing s.an_erosion
bl ock hzmm Q&mjsa e therein and a bore intercept| i3 BHEPREASBEENA

- probe i e bore of the erosion bl ock, thiRFPRACER
havi ng a*con th a surface, exposed to the pasSage—when
the probe is i nsert éd |n the bore. There.is, as part of the probe, a first

bore extension . in the probe inboard of the surface of the contact
zone. This first bore extension will 10 communicate with a first bore. A
first pressure transducer neans is providedl¥or sensing pressure in

the first bore and in the first bore extension connected thereto.
This pressure transducer provmlé'n'stapressklm:tmnsdaceromcmfotrsm pressuge in said

“ch the first b d i cal
reans 1 or espdi e god 8. e firt e S ioRopp TR b P TR pEesld °

transducer. tf ansducer providing an electrical ?utglfltTﬁﬁxcfaﬁV@GP aGhafes Bl pREuPe m\éﬁiﬁn
read in conj unc on wt perusa the drawi ng figures, shows

t he i npl ement atfirshbere; an er osi on detection system can be and is used
to neet the objects of the invention. The follow ng clains seek to
protect the inventor's idea by claim ng the erosion detector in a manner
that 20 captures the spirity, %coﬁci‘g eer Yhedfi§ fotSehsihg 9fe%s1ﬁ8(in said
nuances of the invention are nte ated as being covered b

fol | owi ng cl ai necond bore and in the second bore extensron connected thereto, said secon pressure
transducer providing an electrxcal output indicative of a change in pressure in said

second bore;

a first pressure transducer means for sensing pressure in sa1d
first bore and m the first bore extension connected thereto, said first pressure
transducer provrdmg an electrical output indicative of a change in pressure in said

first bore;

a second pressure transducer means for sensmg pressure in said
second bore and in the second bore extension connected thereto, said second pressure
transducer providing an electrical output indicative of a change in pressure in said

second bore;

means for responding to said electrical output of said first

pressure transducer. |

i



10 ' MT | S CLAIMED | S: 1. Detector neans for the detection

of "abrasive material being carried by fluid passing thro 12
conpri si ng: an erosion bl ock having a passage t gﬂ-& dﬁﬁ gEEN
.intercepting said passage; a probe for insertiond nt oR

‘of said erosion block, said probe having a 18ontact zone, with a surface,
exposed to said passage when said probe is inserted in said bore of said
erosi on bl ock; a first bore extension in said probe inboard of

t he surface of | : . a first bore in comunication
with said fi rstiﬁ%’?@ﬁ&@%’rﬁﬁfﬁISCLOSURE a first pressure transducer for
sensing pressure in said first bore and in the first bore extension

connected thereto, said first pressure transducer providing an electrical -
out put indicative of a change Dateptoe sneans fon theidgtetiions of (abrasiveamgterial being

means for respondln d el ecLr out t af 1 d_fir
t ransducer, ried b bywﬂ PIsSLg; &mﬂ‘@sﬁgvée a@d?ﬂ“@?’o%‘f gﬁgsgqxgi)ﬁ)%ﬁufﬁﬁ%g a
bend in thes zo tf; in 8% 3 B inflr@pARE theBasSibed ADpFobe G irisBRed 6 it bore
bl ock and sai d "surTace o e contact "zone i's exposed to said passage in
the zone of t heofithedrosiors blodk ptiisprpbe having a contact zone exposed to the passage when
the probe is inserted in the bore. The probe includes a first bore extension in the
probe inboard of the surface of the contact zone. This first bore extension
communicates with a first bore. A first pressure transducer means is provided for
10  sensing pressure in the first bore and in the first bore extension connected thereto.
The pressure transducer provides an electrical output indicative of a change in
pressure in the first bore and is electncally coupled to a means for responding to the

electrical output of the first pressure transducer.

15
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Esqibtslnventlon I n accordance with CJa|n11 wherein multiple first bore
extensions are forned in said probe. - 3. The invention in
accordance with Claim2 wherein said nmultiple first bore extensions are
i nboard of said contact zone and spaced equi di stant therefrom

4. The invention in accordance with Caim2 wherein said detector nmeans

further conprises: at | east ond/&cond bore extension in said
probe inboard of the surface of safghcontact zone: a second bore
in conmuni cation with said at #&g¢ RNe second bore extension and

85 12
30
32O
24—
126
\\




86448thd pressure transduéer for sensing pressure in said second bore and

Iin said at
pressure transducer providing an electrical
in pressure in said second bore.
accordance with Caim4 wherein nultiplghﬁg
I n said probe, each second bore extensi
first-bore extensions.
Claim5 wherein said multiple second bore
contact zone, re-l-ﬁ;o—ui =aboa f said nmulti
and spaced equi di-# ant Sal ont act

i nvention in accordance with Caim®6 wherern t
contact zone surface to said first bore extens
and the lateral distance fromsaid contact z
bore extensions is of a second given dinensid

| east one second bore extension connected thereto,
out put

5.

cond bore
utboard of said nultiply

6. The invention in accordance wth
extensions are inboard of said
e first bore
rf .

i nvention in accordance with Caim?7 whereint
gi ven di nensions is known.

60
68
70
54
50
i
74 c
76

sai d second

i ndi cati ve of a change
The invention in
extensions are forned-

ext ensi ons

7. The
| ateral distance fromsaid
s is of a given dinension
surface to said second

8. The
ditference between the.
—40

' /62
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66
72
54
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966-TH16 nvention in accordance with Caim8 wherein said abrasive nateri al
béing carried by fluid passing through a wellhead wll erode said contact
Surface and expose said first extension bore to the pressure in the well.
10. The invention in accordance with Caim9 wherein exposure of said first
extension bore to the pressure in the @gi4 Wil trigger said first pressure

transducer to output a signal to a nonitoring station. 11. The

i nvention in accordance with Caim10 wherein said signal generated by said
first pressure transducer | I gge ——- =" itoring station to record a
clock tine corresponding to i nitser sai d first pressure

t ransducer.

/
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dR1196e i nvention in accordance with Claim |l wherein said abrasive
material being carried by fluid passing through a well head will erode said
contact surface and expose said second extension bore to the pressure in
the well. 13. The invention in accordance with Caim12
wher ei n exposure of said second extensign bore to the pressure in the well
wll trigger said second pressure transfdéer to output a signal to a
nonitoring station. 14. The invention in accordance with C aim
13 wherein said signal generated by said second pressure transducer wll
trigger said nonitoring station to record a clock tine corresponding to
initial triggen ng of said second presspre transducer. 15. The
i nvention in a‘;ordance W th Clain114-,berein means for determ ning the
rate of erosiop/d said contact 8 of said probe conpri ses:
means for recofdFag t he pq%st intigEgygaid "first tine," when said first
extension is > 1 means for
recordi ng ," when said second extension
means for subtracting
g/to yileld a time duration representing
;/6f t he contact: zone fromsaid first

said first ti'tnme 1
the tinme taken tad




G76/%, 5 -

dUratlon to yield a rate of erosion. 16. The invention in
,accordance with G aim1 wherein said probe cont.act zone extends into said
passage of said block a distance at |east equal to the najor dianetrical

di mensi on of said passage. 17. The invention in accordance with
Claim 16 wherein said probe contact zone extHhds into said passage of said
bl ock a distance greater than the nmajor dianetrical dinension of said

passage. REPLACEABLE CONSUMABLE EROSION DETECTOR 13
18. Detector neans for g carried by
fluid passing ABSTRACT QB THEDISCLQSVREN : an erosion bl ock

having a passage therein and a bore intercepting said passage;

Detector means for the detection of abrasive material being

carried by fluid passing through a wellhead includes an erosion block having a

5 passage therein and a bore intercepting the passage. A probe is inserted into the bore

of the erosion block, this probe having a contact zone exposed to the passage when

the probe is inserted in the bore. The probe includes a first bore extension in the

probe inboard of the surface of the contact zone. This first bore extension

communicates with a first bore. A first pressure transducer means is provided for

10  sensing pressure in the first bore and in the first bore extension connected thereto.

The pressure transducer provides an electrical. output indicative of a change in

pressure in the first bore and is ¢lectrically coupled to a means for responding to the
electrical output of the first pressure transducer. |

15  F16. 1
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hav a contact zone, with a surface,. exposed to said passage when said

a p’e for insertion into said bore of said erosion block, said probe
9

probe is inserted in said bore of said erosion bl ock; a 11135t

bor g ySTRAIAN PATENT: @BEICEboar d of said surface: Appljcatiop §pd bor e
forrm(kaREaOBTprohe inboard of said surface: a |fSG 870142295 yr e

transr cer 8%t gl i ané)ggiépiu&%n aﬁ(ﬁn‘o?xt@dnS%fthpﬂFs?sheé}a' d f| rst pressure

trah cer DLOVL out put - | ndi cative of a r‘hanma in

Pr €S SyLGidrheadd o) fomkd&easnofabmsm materidl B me@smwbesxhg %nﬁaa meludes

3533. %ﬁﬁ{%eﬁwe .%?i’:&g i o) %?&.{eﬁﬁ& il “ﬁp &ﬂgﬁ%% R e
The r?ﬁ incl o sﬁ ceo&l contact

f TSHIaI chnEmchtes ﬁﬁqlﬁ' Bote (54) A first pressure transducer (70) means is
. r sensing pressure in the first bore and in the first bore extension connected thereto. The pressure

transducer provides an electrical output indicative of a change in pressure in the first bore and is electrically coupled
to a means for responding to the electrical output of the first pressure transducer.
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OV 2271

di vi'di ng t Wrerence between the gi ven di nensions by the tinme duration

to yield a
’accordance

1, mﬁf 17. The invention in
: rein said probe contact zone ex{EHOS AT 3 S—
passage of said lﬂ&"ﬂ”ﬁiﬂt ance at |east equal -to the mgj Bl i R E§k ok |

- di mensi on of said passage. 18. The
accordance-with Claim 17 wherein said probe fentact zone egten@s4 BEPA9S& d
passage of said block a distance greater than the major dipnetrical

di mensi on of said passage. 19. De}etctor—Teans tror
the detecti on WHABISCDAIMEIDES] al being carried by fluid passing through a

nvention in

wel | head conpri si ng: an erosion block having a
passage therein and a bore intercepting said passage;

1. Detector means for the detection of abrasive material being carried by fluid
passing through a wellhead comprising:

an erosion block having a passage therein and a bore intercepting said passage;

a probe for insertion into said bore of said erosion block, said probe having a
contact zone, with a surface, exposed to said passage when said probe is inserted in said
bore of said erosion block;

a first bore extension in said probe inboard of the surface of said contact zone;

a first bore in communication with said first bore extension;

a first pressure transducer for sensing pressure in said first bore and in the first
bore extension connected thereto, said first pressure transducer providing an electrical
output indicative of a change in pressure in said first bore; and _ |

_means for responding to said electrical output of said first pressure transducer;

wherein said passage in said erosion block includes a bend in the zone of the

passage intersecting said bore of the erosion block and said surface of the contact zone is

exposed to said passage in the zone of the bend in said passage.

_2. The invention in accordance w1th Claim } wherem multlple first bore extensions

are formed in said probe.

_3. The invention in accordance with Clalmeherem said multiple first bore

extensions are inboard of said contact zone and spaced equidistant therefrom.

~4. The invention in accordance with Claim 2 wherein said detector means furttier
comprises: _
at least one second bore extension in said probe inboard of the surface of said

contact zone;

a second bore in communication with said at least one second bore extension: and



a probe Wai d bore of said erosion bl ock t—protre-
having acontact zone, with a surface, exposed to said pas%ﬁAMEﬁﬁSHEET
probe is i nmt)ore of said erosion block;

ca first b mm \mt‘mm on with said first bore extensilor; 24 SEP 1998

a second e d nicoMmuhi cat ion with said second bore extersijon;

11

a second pressure transducer for sensing pressure in said second bore and in said

at least one second bore extension connected thereto, said second pressure transducer

providing an electrical output indicative of a change in pressure in said second bore.

._5. The invention in accordance with Claim 4 wherein multiple second bore
extensions are formed in said probe, each second bore extension outboard of said multiply

first bore extensions.

—6. The invention in accordance with Claim 5 wherein said multiple second bore
extensions are inboard of said contact zone, relatively inboard of said multiple first bore

extensions and spaced equidistant from said contact zone surface.

._The invention in accordance with Claim 6 wherein the lateral distance from said
contact zone surface to said first bore extensions is of a given dimension and the lateral
distance from said contact zone surface to said second bore extensions is of a second given

dimension.

_8. The invention in accordance with Claim:7 wherein the difference between the

given dimensions is known.

9. The invention in accordance with Claim 8 wherein said abrasive material being
carried by fluid passing through a wellhead will erode said contact surface and expose said
first extension bore to the pressure in the well.

10. The invention in accordance with Claim 9 wherein exposure of said first
extension bore to the pressure in the well will trigger said first pressure transducer to

output a signal to a monitoring station.

.11, The invention in accordance with Claim 10 wherein said signal generated by
said first pressure transducer will trigger said monitoring station to record a clock time

corresponding to mmal triggering of said ﬁrst pressure transducer.



a ftrst pressure transducer neans for sensing pressure in said first bore -

and in the first bore extension connected thereto, said fi 1‘3”&%3}{55’[‘

‘transducer . providing an electrical output indicative of a :
pressu m mmmlﬁ bor e; a seqond pressure
tranSdlrmnm'“EE nsing pressure in said second bore |afd 54 SER1998cond
bore ext*ensi oh cbnntct’ed thereto, said second pressure trgndducer providihg
an electrical output indicative of a change in2pressure irf sard second

bor e; a first pressure transducer |gpans for

pressure in said first bore and in the first bore extension connected |
thereto, said first pdlds¥he mventiondnaecardancevwith Glginyd | avherain paid abrasive matertal

i ndi cative of agch e i ressur.e ,.n said first bore: .

a second pressu P%mg ?%ﬁ'g%l Ex‘ﬁ @Pﬁrpé‘g‘ﬂgg #h(S?“ z,.nglehlbeaﬂ r“@@ £tfidg spid contagt surfase and expose
and in the secogfid9&dofid exteRsiod Boreds MLdesird Mah&WRI, sai d second pressure
transducer providing an electrical output indicative of a change in

pressure in said second bore; means for responding

to said electrical out of said.first . . . .
18%5mé {nvennon in accordance with Claim 12 wherein exposure of said second

extension bore to the pressure in the well will trigger said second pressure transducer to

oﬁtput a signal to a monitoring station.

, 14. The invention in accordance with Claim 13 wherein said signal generated by
said second pressure transducer will trigger said monitoring station to record a clock time
corresponding to initial triggering of said second pressure transducer.

~ _15. The invention in accordance with Claim 14 wherein means for determining the
rate of erosion of said contact surface of said probe comprises:
means for recording the point in time, said “first time,” when said first extension is
exposed to the pressure in the well; '
means for recording the point in time, said “second time,” when said second
extension is utpdsed to the pressure in the well; |
| means for subtracting said first time from said second time to yield a time duration
representing fhe time taken to erode the surface of the contact zone from said first bore
extension to said second bore extension;
means for dividing the difference between the given dimensions by the time

duration to yield a rate of erosion.

16. The invention in accordance with Claim1 wherein said probe contact zone
extends into said passage of said block a distance at least equal to the major diametrical

dimension of said passage.

_ 17. The invention in accordance with Claim 16 wherein said probe contact zone
extends into said passage of said block a distance greater than the major diametrical

dimension of said passage.



pressure transducer.
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_18. Detector means for the detection of abrasive material being carried by fluid
passing through a wellhead comprising:
an erosion block having a passage therein and a bore intercepting said passage;
a probe for insertion into said bore of said erosion block, said probe having a
contact zone, with a surface, exposed to said passage when said probe is inserted in said
bore of said erosion block;
a first bore formed in said probe inboard of said surface;

a second bore formed in said probe inboard of said surface;

a first pressure transducer for sensing pressure in said first bore, said first pressure

transducer providing an electrical output indicative of a change in pressure in said first bore;
a second pressure transducer for sensing pressure in said second bore, said second.
pressure transducer providing an electrical output indicative of a change in pressure in said
second bore_i and '
means for responding to said electrical outputs of said first and second pressure
transducers.
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