wo 20107151680 A2 I 10K OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization 2 ey
(19 World ntllectual Property Organization /€553 |1} ) 00 O D
International Bureau S,/ 0
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
29 December 2010 (29.12.2010) PCT WO 2010/151680 A2
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F16K 27/00 (2006.01) F16K 51/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA. CH. CL. CN. CO. CR. CU. CZ. DE. DK. DM. DO
PCT/US2010/039834 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
24 June 2010 (24.06.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
- . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . o
61/220,067 24 June 2009 (24.06.2009) Us (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): WEIR GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
SPM, INC. [US/US]; 7601 Wyatt Drive, Fort Worth, TX ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
76108 (US). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU
(72) Inventors; and P Y > > > > o o ot >
(75) Inventors/Applicants (for US only): KUGELEYV, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
.. . . SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
Vladimir [US/US]; 4809 Alleydale Court, Arlington, TX GW, ML, MR, NE, SN, TD, TG)
76013 (US). MATZNER, Mark, D. [US/US]; 2009 ’ ’ ? T ’ ’
Tarver, Burleson, TX 76028 (US). Published:
(74) Agent: BRADLEY, James, E.; P.O. Box 61389, Hous- —  without international search report and to be republished

ton, TX 77208-1389 (US).

upon receipt of that report (Rule 48.2(g))

(54) Title: STAND FOR PRESSURE RELIEF VALVE

Frac Truck

Frac Truck

P,
\x
" i

Waillhead

Manifold

Fig. 1

(57) Abstract: A frame for supporting a pressure relief valve located within a frac line connected to high pressure pumps on frac
tracks. A metallic base is formed from rectangular tubing in the shape of a box. Saddles on the base support a tee on the lower
portion of the relief valve. Brace links axe connected at one end to the corners of the metallic base and swivel about clevises to al-
low access to the pressure relief valve. The other end of the brace links connect to clevises on a flange when assembled. The
flange is rigidly connected to an upper portion of the relief valve to stabilize the assembly. Lifting loops on the flange allow the
frame to be lifted during assembly.
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Field of the Invention

o

tes i general 1o fracturing and other high pressure oilfield operations,
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and, 1 partieular, o a stand for a pressure relief valve that prevents the valve frony tipping over

when flow lines meve during operation and when pressure is relessed,

Background of the Iavention

{0801] One type of treatment for an oil or gas well is referved fo as well Sacturing or 3 well

fed

“rae” The operater conneets an adapier o the upper end of a wellhead moember such as &

tobing hoad gnd pumps & Hauid &t a very high pressure down the well to create fractures in the
carth formation. The operator alse disburses beads or other proppant material, also known 83
frac media, in the fractoring fuld o enter the eracks to keep them open after the high pressure is

rgmoved.  This type of opevation s particularly wseful for sarth formations that have low

ot

pormeakility but adequate porosify and contain hydrocarbons, as the hydrocarhons can flow

&~

1 the fractures oreated in the carth formation.

Pk

nmore casily throug

ey



WO 2010/151680 PCT/US2010/039834

{0002} To mtroduce the frae wmedia inte the formation, high pressure pumps tvpically mounted

on trucks, ave emydoyed ot 2 well site. Frae lines are connected to the pumps and comected o

\

wing the frae oporation may be many Hmes the natural
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carth forwaation pressure that sedinarily would exist. For exanpls, the operator might pump the
fhuid at & prossure of 000 to 9,000 psi. The normal pressure that might exist in the wellhead

2

a fow hundred to a few thousand pst. Because of this, the Fae Hnes experience

5

high pressures that oan be dangerous to personnel and destructive to equipment. Presswre relief

valves gre thas used o reliove pressure in the frac lines, However, the pressure relief valves may

topple doe 1o the pressure in the frac line. Tmprovements to the stability of the prossure relisf
valve are sought

Spmmary of the Invention

{0003} A frame for supporting a prossure relief valve located within a frac line connected to high

~

pressure pumps on fvac frucks . A metallic base is formed from rectanguiar tubing in the shaps

of & box. Saddiss on the base support a tee on the lower portion of the relief valve, Brace lnks

are gonnected a one end o the comers of the metallic base and swivel shont clevises 1o gllow

o the pressure veliel valve. The other end of the brace linky connest to cloviges on a

£
P

4
g

{tange when assembled. The fange is rigidly connected to an upper portion of the relief va

s
o

¥

stabilive the sssembly, Lifting loops on the flange allow the frame to be {iffed during assembly,

{0004 In an embodiment of the present technique, a frame for a pressure relief valve s provided

that provides a stable base for the pressure relief valve, The frame has a metallic base that can be

set on the ground. The metallic base can be fabricated from rectangnlar tubing foined end to end

‘u::i

o form a reclangular box. For added stability, gussels can be used at sach comer. Saddles are

¥

{astensd {0 cross hraces on the lower portion of the metallic base, A clamp fastens 1o the saddles
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¥ seonre a teo located at the bottons end of the pressure relief valve, The fee connects to frae
ines ranning from frac trueks and to the wellhead,

HHHIS] Brace hnks ave connected fo clevises Tocated on cach top corner of the metallic base. The
clevises are oriented inward ot spproximately a 45 degree angle and fanciion to allow swiveling
of the brace hnks, This allows for gocess to the valve whea the Hoks are not comected at thely
wop onds. A flange with clevises is bolted to an upper end of the pressure refief valve, such as =

cyhinder operating the valve, The npper ends of the brace links are then fastened o the clevises.

pe

o,

The Hange also has Nfting loops that allow lifting during assenibly.  In addition, » Hfing loep

can e welded 1o the top of the valve to allow Hifting of the frame snd valve sssembly as & whele,

The result 18 a rigid frame that sdvantagesusty provides stability to the pressiwe rolief valve

>,,,s

while altowing acoess o the pressure relie! valve for maintenance,

Brief Deseription of the Drawings

{006} PG 1 is a schomatic layoul of one embodiment of & frac job showing the location of

vilve std assenabiios, and is constractied In accordance with the invention

18007 FHG. 2 13 an enlarged side \1 of one embodiment of a stand assembly for a pressurs
H ; Ha

relied valve assonshiy, and s construcled in accordance with the invention;

{0008] PG 3 15 & different side view of the stand assombly of FIG. 2, and is construgted in

aeoordancs with the myvention

3

{8009 FIG, 4 ix 3 any onlarged side view of & frame for the stand assembly, and is constructed in

agcordance with the imvention:

(9%

R Y T S TS S L R LR i S ] R
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{HHOY FIGL 3 3 o different side view of the stand assembly of FIG. 4, and i3 consiructed in

apcordance with the nvention;

{HR] FiGe 6 13 2 an cularged top view the stand assenibly of FIG. 4, and & cousiracted in

+

apcordance with the invetion;

{013 FIG 7 i 1 an enlarged top view of 8 flange for the stand assembly, and is constructed in

accordance with the wvention;

{013] FIG. 8 ix a side view of the flange of FIG. 7, and i3 constructed in accovdance with the

Detailed Desoription of the Invention

{014] Referning to FIGL 1 one embodiment of 8 facturing (frae) job lavout is schematizally
ihstrated 1o show typical locations for a plurality of pressure relief valve assembhies 11, High
pressure pumps on frac frucks 10 are connected to the welthead 12 vis flow fae Hnes 1

wwa, The pressure relief valve assembly 11 is denoted with an "X" in the frac Hnes 13,

OS] FIGS. 2 amd 3 show different views of one ebodiment of a stand assembly 30 used o

support each pressure relief valve assembly 11; shown included with the stand assembly 30 s a
tee B4 with coaxial ends shown generally horizontal and connecied o the frac Hnes 13, A clamp

16 and serew 18 sef secure the tee 14 of reliof valve sssembly 11 to o frame 32 (FHG. 2). The tee

¢ .

so inchudes ¢ vertical lpad on which a plug valve 20 s mounted.  An indicstor 22 is

G,

14 a

provided with the plug valve 20 for indicating if the plug valve 20 is open or closed. A relief

Dhacamend § 23933237 Versiom2 4
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valve 24 connents (0 8 top portion of the plag valve 20, A oyvlinder 26 for operating the relief
vaive 24 has a loop 28 for ifling that s atiached to the top portion of the relief valve 24. The

foop 38 can be sized to allpw Hfting of the relief valve asseably 1

=

HHI6] In the tlustrated embodiment, 2 stand sssembly 30 comprising frame 32, brace links 34,
and flanges 36, provides a frame for the relief valve assembly 11 and sllows for lfting of the

stand assembly 30, The brace links 34 are illustrated a3 generally elongated oyviindrica

-

wace Huks 34 may optionally be tubunlar as well, Hach brace link 24 ix shown
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having an end that conmects (o the frame 32 with a bolt sef 38, The other end of hyace Huks 34

o -

cormeet & the fanges 36 with a bolt set 38, In an example embodiment, the b
tphiened to make the stand assembly 30 rigid. In the example smbodimerts of FIGS, 2 and 3,

one brace hnk 34 s located af each upper corner of the frame 32, The top ends of the brace Hoks

sed inward to connect with the comers of the flanges 36,

AW
Ee=)

HHHET] As shown in FIGS. 4, 3, and 6, the frame 32 can be comprised of steel rectangular tubing
31 connected o each odher and welded at the comers. Comerpieces or gussets 52 can be
provided at the comers (o provide adiditional stability to the frame by coupling fogether vertical

and horizontal tubing 31, As shown in a top view in FIG. 6, the assembled reciangular tubing 51
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fovms & rectangular frame 33 Frame 32 could be othor shapes rather than vectangular. A

plurality of saddies 34 are shown that are generally planar members having a semi-circular recess
formed o an upward facing end. The saddies 54 may be welded to additional cross braces 3%

~ o

shown horizontally mpunted between lower side of frame 30, The crass braces 535 for the

saddivs 34 are connected i cach end o paraliel pleces of rectangular tubing $1 that on opposing

=
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receive the tee 14 of the relief valve assombly 110 The tee 14 is seoured 1o sach saddle $4 with
clamp 16 and screws IR that engage scrow openings in the saddles{FIGS. 3 and 3} Pairs of

plangr clovises 3% are shows located at sach of the cornars of the fraree 330 Bach pair of

clevises 3¥ are gonerally paralicl having ¢ horizontal bore formed thersthrongh, Clevises 88 may

e welded to the frame 32 and aligned with clevises 38 provided diggonally acrass the frame 32

e provided in the lower end of each

o o Xy TN
franee 32 {FIG) 2,

10018} Enlarged views of an cxample emboediment of fange 38 are shown in FIGS. Tand 8. The

fange 36 15 shown having a generally rectangulor flange plate 62 with a pair of clevises 60

provided at sdiacent corners disposed at npposing ends of an slongate side of the plate 62, The

pairs of clevisss 60 are shown angled away from one another. Fach flange clevis 60 has ¢ bore
formed i @ middie portion that can register with 2 bore provided in an upper end of one of the

%

brace hinks 34, The brace Hok 34 may be secured © each pair of clovises 60 with o bolt zet 38

v

inseried through the rogisterad bores,

A

{00191 A U-shaped bifting loop 61 ix illustrated having s free ends welded to each flange plate

=

62 o allow for Hifling during assembly. During installation, slings may be looped through the

foops 61 1o allow for lifting of the combined assembly comprising the stand assembly 30 wd

vehof valve assembly 11, Boll openings &0 formed on the plate 62 and disposed in an arc slong

S

= Ve

senave nner plate surface 64, allow bolts and nuts to fasten the Bange 36 to the oviinder 26 of
the rehel valve assembly 11 Reforring now © the example embodiment of FYG 2, two fanges

3% are shown fastened to the relief valve assembly 11 on opposing sides of the oviinder 36, The

-J
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arc &4 is formad o accommodate the puter curvature of the oylinder 26; thus & rigid comection
is formed between the relief valve assembly 11 and the stand assembly 30, The top ends of the

¢ dispomnected from the flanges 36 and swiveled disgonally ouiward at the

sllow access fo the valve sssembly 11 and s components during
maintenane
{020} In additional embodiments {not shown), a ball bearing swivel connection can be used in

place of the olevises SR, &0 that receive the ends of the brace links 34,
28] In addintonal embodiments {not shown), a quick disconnect assenthly can be used o
connent the onds of the brace Hnks 34 to the frame 32 and flanges 36

13022} In sddibonal embediments (not shown), the space between the saddies 34 can be adjusted

o ahow for varving sizes of fess 14
{08237 The high prosswes v fracing job fow lines create possible dangers during
disconneciing of in-line components,  An nadvertent disconngetion in the

prossurized piping can resulf i wwontrolled and sudden movement of the piping as the high
prossure nid escapes.  This creates an extrome hazard o swrrounding perstns, oguipnent,
structurs, or othey property. Relief valve assemblies 11 can tip over during testing and aperstion

and thus can cause infury to personmel or damage o equipment and property. Maintaining the

refted valve assembly 1 in an upright position is thus an advantageous function of the stand

assembly 3 of the present tnvention.

324 For example, the stand assemibly 30 is nigadly connected to the valve aasembly 11 at

o

prren
]

< - « o . ~.

the tee 14 and at the ovlinder 260 Saddles 34 located on the stand assembly 30 transfer the forces

from the frac lines 13 to the frame 32 via the clamps 16 secured to the toe 14, Further, the top of

ity

18 mamntained upright via the connection of the ovlinder 26 io the fSanges

pes)
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-

36 on the stand sssembly 300 Any forces transforred from the frac lnes 13 up o the valve

~

1 are transforred © the flanges 36 and down fo the brace hnks 34 and frame 32, The

e

1y 30 15 casily and convenigmly preassentbled and may be brought to the well sis

abready assembled with valves 20, 34 and tee 14, Further, the top ends of the brace links 34 can

K &

v disconnested from the Hanges 36 and swiveled diagonally cutward at the frame clevizes 38 to

o~

show aceess to the valve sssembly 11 and iz components for maintenance.  Thus, potontial

o Y

injury, death anddor loss of property due to a valve assembly tpping over are grestly reduced ina

o

convenient and aimple manner due 1© the stand assambly 30,

B

00251 This written description uses examples to disclose the invention, inchiding the bast

mode, and also sunabde a porson of ordinary skill in the ant to pragtice the invention, cluding

o

v any ncorporated methods. These

smbodiments are not intended fo bmit the scope of the invention. The patentabie scope of the

o3

invention is defined by the claims, and may nclude other examples that seowr to those skilled m
3.

the arl. Soch other cxamples are intended t© be within the scope of the claims if fhey have

o

structural clonmemts that do not differ from the literal langage of the claims, or if they nchude

sguivalent sfmactwrad elements with insubstential differences from the hiteral angusge of the

claims.

7 YVorsion:? R
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WHAT B CLAIMED IN

t. An apparatus for supporting a pressure relief valve that is attached 1o & main flow ling,

&

& flange oun a portion of the pressure relief valve distal from the main flow ling;
clongated support members cach having & base end pivotingly coupled to the bassand a

flange end pivotingly coupled to the flange; and

selectively removable couplings for linking an end of the support members {o the flange

aud an opposing end o the base, 80 that when a coupling v removed from an end of one
of the sapport mambers to define a free end, the support member is rotatahle ahout an
axis defined by the conpling on the support member opposite the free end and alfow

ancess o the relief valve,

2, The apparatus of claim 1, wherein the base is rectangolar and furthor comprises

f:22
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tened 1o the metaliic base and adapied for receiving a conduit;

<
o
3
=
i
;--a-
&,
M
('}

octangular tubes joined end to end to form a rectangle;
a plurality of vpper stes! rectangular tubes joined end 1o end to form a rectangle;
the uppeor stvel rectangelar tubes displaced above the lower steel rectangular tubey;
a plurahity of vertical sivel rectangulay tubes joining cach of lower and upper steel

roptangular tubes ot sach of 8 corner o form a box shape; and

a plurality of cross braces connected at cach end to a pair of parallel rectangular tubes

s

formiing & portion of the lowsr stee! rectangular tubes.

R
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The apparatas of laim 3, wherein the saddies are fastened to the cross braces connected
to the lower steel reclangalar fubes

The apparatas of elaim 2, wherein the conduit received by the saddies i3 a tee connected

fo a lower portion of the relief valve, the tee secured 1o cach saddiss by a clamp fastened

The apparvatus of clany 1, wheretn the Bange

3

comprises at least one Hifting loop welded 1o

the flange by ifling during assembly.

Pty

The apparatus of claim 1, wherein the Range 15 rigidly fastoned (o au upper portion of the

pressure relief valve vig a set of bolt opening formed on the fange

The apparatus of claim 1, whersin a Hiting loop (s welded 1o the top of the pressure relief

valve to allow Kfting of the support apparvatus and pressure relief valve

The apparatus of claim 1, wherein a plorality of clevises are located st each npper comer
of the metaliic base o receive the ends of the clongated support members commected ©

by

the hase, the clevises ortented inward at 2 45 degree angle w allow the elongated suppont

s

menthers o swivel outward,

Document & 2388327 Verston2 10
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sasembly, comprising

A prossure rehief valve,

3 ¥ iwr gSt.\ Y ey “ 2y }% i’ ‘i

8 hydraiic operator on au upper ond of the valve
& tee cormected © 8 fower end of

a plurality of saddies fastene

a:;

1. The apparasus of olaim

COMpPrises;

a pharality

a plurality of upper stecl reclangalar twbhes joined end to end to form 3

upper steel

a pharality of vertical

T

whos 8 i

rectang

of Iower stesl reg

L)

ach of g comerto form a

&d fo the base

y,;
g
&
o

3k

r&m

with a plurality of clevises

18, wherein the metallic

tar tubes displaced above the lower stes] rectangular

i1

clief valve with distance aw

the valve comnected to a

ower end connecisd to

rngular twbes joined end

tangular tubes joining cach of lowsr and upper si

: box shape;

PCT/US2010/039834

ay from the

frac Hne;

and having a curved recess in which the tee is

the hase; and

carmected fo an upper end of the link

T

o

o 2 top end of the relief valve,

ase is rectangular and further

o end to form 8 rectangle

rectangle;

P

ubes:
egd

and

o
Ty



WO 2010/151680 PCT/US2010/039834

a pluralily of cross braces connected at cach end to a pair of paraliel rectangnlar tubes
forming 2 portion of the lowser steed rectangdar tubes.
£2. The spparatus of eladm 1, wherein the saddies are fasiened io the crass braces comnected

to the lower steel rectangular tubes.

Py
2 pd

. Phe apparatas of claim 10, wherom the toe 18 secured to egch saddle by & clamp fastoned

o vach saddis,

1, The apparatus of claim 19, wherein the flange comprises at least one Hifting oop welded

to the Hange for Hiting during assembiy,
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4 o an upper portion of

the pressure relief valve via a set of belt opening formed on the Sange.

£, The apparstus of claim 10, whersin a lifting loop is welded to the top of the pressure

~ 5

redie! valve to altow liffing of the support apparatus and pressure relief valve

17, The spparstus of claim 10, whersin a plurality of clevises sre located at each upper comer
of the metatlic base to receive the ends of the links connected to the metallic base, the

3

clevisss oriented iyward at a 43 dogree angle to allow the Haks w swivel outwaed.

b

3

18, A prossure relief valve assombly, comprising:

\.\ i S LGk T e I oyt v
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tubing members joi
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.
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a phurality of vertieal steel rectangutar tubes foining each of lower and upper steel

i

reclangniar tubes gt cach of & pomer to form a box shape; and

)

a plarality of cross braces connucted gt each end 10 o pair of paralie! rectangular tubes

forming & portion of the lower stee! rectangular tubss.

243 The assembly of elaim 19, whersin sach saddle is fasiened to the cross bracss,
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