United States Patent [y

Heinold et al,

[31] METHOD FOR CONNECTING PIPING
SYSTEM COMPONENTS WITH LIMITIED
CLEARANCE FOR STUD TENSIONER

[75]  Inventors: George Henry Heinold, ivingston,
Tex.;, Willard Joseph Rait, Camphell,
Calif.

[73] Assignee: General Eleetrie Company, San Josc,
Calif.

[21]  Appl. Noc: 746,516

Nov. 12, 1996

ST T o
1050 Cle oo 29/888.02; 4115916

[58] Field of Search 29/452, 52502,
29/800.124, 888.07, 426.1, 4011, 81557 38:

4117222, 223, 916

i, 22l

[22] Filul:

e B23P 1100

[56] Referencees Cited
LS BATENT DOCUMLENTS

120200 ASOLE Sleele

ceveeee ALL222

LSOO 78400A

[11] Patent Number:

5,878,490

[45]  Date of "atent; Mar. 9, 1999

LO73 815 11934 Wilson ... S 1AL2]
F.280 207 121906 Casselman ot al, . ANE34T
4844418 TI98Y Cole s SLIETE

A0 TS99 Coplto e SHLTEADD

Perer Vo

Assistant Exeeminer—Hohby Rushing, Jr

Astorney, Agent, or Firm—James L. MeGinness: Dennis M.
I'laberty

Prisnary Fxaniner

|57 ABRSTRACT

A method {or connecting piping system components, sueh as
a valve and a pipe fitting, using a pair of hall-hewght mns in
place of a single full-height ouwt on cach swd. Bach first
halt~height nut is torqued on its associated stud while o stud
lensioner exerts an axial pull on the stud, Bach seeond
hall-height ot is torqued onte the stud, usiog a standard
torgue wrench, afler the stuc fenswener is removed. The two
nuts together produce a combined nut strength capable of
withstanding the tenside foree on the assoctated st

9 Claims, 2 Drawing Shects
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1
METHOD FOR CONNECTING PIPING
SYSTEM COMPONENTS WITH LIMITLED
CLEARANCE FOR STUD TENSIONER

FIELLD OF THE INVENTION

This invention generally relates to methods For connecting
piping system eomponents using a stud tensioning device. Lo
particular, the Imvention relates to methods for attaching a
valve or pump toa mounting flange of a pipe fitting when the
clearanee etween the cod of the studs and the base of the
pipe fitting is lmited.

BACKGROUND OF THE INVENTION

FIG. 1 shows a conventional arrangement for connecting
a valve 2 o a pipe fitting 4 in a nuclear power plant. The
valve 2 has a conduit & which, o the finally installed state,
1s 10 How communication with a conduit 8 in the pipe fitting
4. The prpe fitting 4 s o fuen welded into the wall of a steam
line 1F which runs transverse noand is i flow communi-
cation with the conduit 8, therehy forming a 'LSunetion,
Steamn flows from the steamn line through the valve 2 when
the valve disk 12 1s moved out of contact with the valve scat
14, This is accomplished by actuation of a drive motor (oot
shown), o response 0 which the valve stem 16 s Lifted, for
example, via reduction gears, a drive sleeve and a ball serew
{nut shown).

In accordance with a conventional arrangement, the valve
2 s fastened 1o the pipe fitting 4 by a plurality of cireum-
ferentially distribined threaded stuuds 18, only two of which
are shown in G, 1 Ooe cond of cach stud 18 is serewed nto
a corresponding blind threaded hole 200 Formed 1na bottom
fange 21 of valve 2. An inlermediate portion ol cach stud
passes through a eocresponding unthreaded hole 22 formued
In the mountiog Qange 24 of the pipe fittig 4. The other encd
of cach stud is threadably coupled o a cormesponding nut 26,
The nuts 26 are held 1o place by the Triction between the top
Tace of the nut and the bottom surface of the mounting flange
when the nws ace fully torqued. The amount of friction s a
Tunctinn of the magnitude of the final tergue applied e the
nut.

Toy install the valve o accordance with ooe koewn
technique, first the studs 18 are serewed 1o the blind
threaded holes 200 Then the valve is mounted ontop of the
pipe fUting 4 such that the protaadiog portions of the studs
are alipoed with and pass through boles 22 o mounting
Nange 24 of the pipe liting, The nuts 26 can then e torqued
up using a conventional lorgue wrench, However, this
nstallation fechnigque bas the disadvantagpe that wheo the ot
Is fully torgued, a torque s transmtted from the mat 1o the
stud due Lo the ITiction between the threads ol the nut and the
stud. As a result ol this torque applicd to the stud, the stud
Is forced apainst the bottom of the blind threaded hole 20
and can hecome jammed o the valve body, This is unde-
sitable in the event that the studs jarmmed in the valve body
need 1o be removed,

An alternutive installation teehnique, which avoids jam-
ming of the studs inthe valve body, involves use of a stud
tensinner 1o apply axial ension to the st durig the ot
torgquing nperation, This axial tension counteracts the frans-
mitted torque which would otherwise tend 10 serew the stud
18 deeper into the blind threaded hole 200

A conventional hyvdraulically actuated stud rensmning
cdevice, shown in FIGL 2, comprises a ram 28 and a puller 30
which are slicddably coupled 1o form an assembly. The puller
30 bas a central threaded hole 42 which s adapted 1o
threadably couple 1o the threaded end of the stud, Ram 28

i

i

2

has a generally eireular evlindrical strueture, The upper end
of ram 28 is sliclably recerved 1o an annular recess 34 Formed
i the puller 300 An O-ring scal 48 seals the interface
hetween an inwardly facing circumferential surface of ram
28 and an outwardly facing cireumberential surface of puller
M) an O-ring, scal 30 seals the interface between an out-
wardly facing ciccumterential surface of ram 28 and an
iwarddly Tacing crreumicrential surface of puller 34,

The annulac recess 34 s in low communicatinn with a
port 32, The port 32 is In turn selectively coupled 10 a source
of pressurized water (oot shown) via g control valve (oot
shown) which s closed during stud tensioner wstallation,
but open during stud tensioning. In response to opening of
the control valve, pressurnized water enters the recess 34, The
pressure of the water inside recess 34 exerls equal and
upposite forees on the ram and the puller. These furees urge
the ram and puller in opposite directions. The end Tace of the
Lower end of ram 28 bears against the wop of the flange, ¢,
the mating, lange 24 10 FLG. 20 As the puller 300 is driven
away Itom the ange by the hvdraulic pressure, the puller
pulls axially on the cod of the stud 18, as deseribed 1o greater
detat] below.

Buefore the stud 18 s 1ensioned, a out 26 s screwed onto
the protruding threaded eod of the stud. Then a socket 36,
baving an opening with a shape which matehes the shape of
the nut, is placed over the nut, The periphery of the socket
36 has a pluraliy of spaced holes 38 for receving, one endd
nfa remaovable handle H) The socket 36 s installed with the
handle H) removed.

Alter the socket 36 1s 1o place, the pullerram assembly s
threadably coupled to the eod ol the stud. Then the pullers
rarm assembily s turned votil the codface of ram 28 abuts the
hottom of the mating flange 24, The central opening of ram
28 s shaped 1o recerve the nut and socket with clearance for
the nut and socket W rotate. When the ram Is flush against
the mating ange, the stud tensioner is actuated by opening
the control valve which supplies pressurized water into
recess 34 The pressurized water reacts aganst the upper
crelface of the ram 28 o push the puller 30 axally away
from the mounting Hange 24, Sinee the puller 300is thread-
ably coupled o0 1he stud 18, the bydraulic pressure produces
an axial pull on the encd of the stud

Asseen in FTCE 2, the ram 28 is provided with a horizontal
slol dd which s vertically alipoed with 1he holes 38 in the
socket 36, Slot 44 extends over a predetermingd asimuthial
angle, e.g., 90 degrees. In order o torgue the oot once the
stud tensioner has been nstalled and actuated, the handle 40
15 passecd throueh the slot 44 and inserted in one of the boles
IR With the end of the handle fully engaged in the hole, the
bandle is wrned in the direction of nut tightening, As the
handle swings along the slot 44, socket 36 and out 26
coupled thereto are rotated i the direction of nut tishtening.
Wheno the handle reaches the end of the slot 44, the handle
s removed and inserted in adifferent one of holes 38 alipned
with the other cod of the slot, Then the handle s again
munipulated o Purther rotate the socket and mut in the
fightening direction. This procedure is repeated until the mn
15 fully torquedd. Then the hydraulic pressure s relieved,
causing the stud tensile foree to be carried by the nut.
Therealter, the stud tensioner 1s removed from the stud and
the socket is removed {rom the nut,

While the application of tenson to the stud during nut
forguing 18 advantagenus, stud fensionmg cannot be per-
formedd i there s tnsufficient clearance above or helow the
stud for the stud tensioner o be mounted or i the stud Is mot
long, enough, For example, the stud tensioner shown in
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FLG. 2 cannot be used to install the valve shown o FIG. L
i 1he clearance between the end of the stud 18 and the base
46 ol the pipe fitting 4 is msufficient to place the puller above
the stud 1o anticipation of screwing the stud lensioner oo
the end of the stud. Even when the clearance above the stud
is sudficient, a stud fensioner cannot be used with a standard
Tull-height mut if the stud is oo shert, leaving an msufficient
number of threads above the nut o withstand the axial
tensile foree produced by the puller.

One solwtion 1o the problem of shuds having inadeguate
length s fo replace them with longer studs. However, whuen
relmlitting a component for use with o stud tensioning

device, additional expense is incurred. Replacement of

stanclard-length stgls is especially problematic in blind-stud
applications where the studs have been jammued o the
mating threaded hole, inwhich case drilling 1s often required
o remove the stud,

The Toregoing problems bave inhibited the use of stud
tensinning devices i many valve applications, where blind
stucs and limited clearances are commuon. Thus, there s a
need for & method of tensioning the stud when the clearance
at the end of the stud is insullicient For Installation of stud
tensinning cquimpment or when the stwds are oo short 1o
provide enomigh threads to withstand the axial pulling foree
exerted by the puller during stud leosioning,

SUMMARY QF THLE INVENTION

The present invention is a method for connecting piping
systerm components using a pair of hall-height outs in place
af a single full-hewht nue. The fiest half-begght not s orgqued
an s associated st while a stucd tensioner exerts an axial
pull on the stud. The second hall-beight nut is wrqued onto
the stud, using a standard torque wrench, after the stud
tensinner is remover.

In accordance with one application, the purpese of the
hall-beight nut is w allow existing valve studs (which are
shorter than the longer-length studs conventionally used
with stucl tensioning, equipment) o be used with stud en-
swning devices. By decreasing the height of the mat, the
length of the threaded portion of the stud which is available
for engagement with the puller s increased. This avoids the
expense assoclated with retrofitting a valve by replacing s
stanclard-lenath studs with longer studs.

The ability 1o use shoner-length studs has the added
benelit that the clearance at the eod of the stud is inereased
as compared to the clearance lor a longer stud, This gain in
clearance makes ronm for placement of a stud tenswoner
hetween the end of the stud and the opposig obstrnuction

BRIEY DESCRTIPTION OF THE DRAWINGS
FIG. T is a schematie diapram showing,
of a valve mounted o a pipe fitting using

a sectional view
siucls.

a sectinnal view
accordance with

FIG. 2 is a schematie dhagpram showing,
of a stud tensioner with {ull-height nut in
conventional practice.

a seetional view
acenrclance with

FIG. 3 is a sehematic diagram showing
of a stwd tenswoer with hall-helght out in
the present invention.

FIG. 4 is a schematic didgram showing a sectional view
of u final assembly in accordance with the present nvention
comyprising 4 stud and two ball-height outs, the first nut
being, installed while tension s applicd 10 the stud and the
second out being ostalled without feason applicd 1o the
slud.

DETAITED DESCRIPTTON OF THE
FREFERRED EMBODIMLEN]

Reterring to PG, 3, g modificd stud wosioner in accor-
dance with the present nvention s shown for use with a

i

4

balf-heioht nut 28" of beight T2, where 1 s the helaht of the
full-hewht out 26 i FIG. 2. By reducing the height of the nut
by H:2, it should be apparent that the height of the ram 28
can be reduced by U2 (as compared o the beight of ram 28
in FIG 23, Sumilarly, the length of the stud 18 can Ik
recluced by 1172 (as compared to the length of stucd 18 in FIG.
2), without recducing the lenpth of threaded surface on the
stud which is available (Qe., extends bevond the nut) for
threaded engagement with the puller, The puller 30 in FIG.
3 can be identical to the puller 30 PTG 2

For stud tensmoners having pullers of wdentical
confipuration, substituting a half-height mit reduces the
distance separating the eod of the central portion 82 of the
puller 30 ttom the surfaee of the mating Hange 24, 1o FIG.
2, the end of puller central portion 52 must be separated from
the matong Hange 24 by a distance greater than the height H
ol full-heipht mat 260 Tn accorlance with the preseot
invention, in which the full-height out is replaced by a
ball-height nut 26" af height TLZ, the eod of puller central
portion 52 aeed only bue separated from the mating Hangpe 24
by a distance greater than 20 Tn contrast e the situaton in
IIG. 2, the separation distance between the puller and the
maling Hange can be less than o The reduced separation
between the puller and the mating Hange reduces the overall
helght of the pullerfram assembly by TI20 Conseguently, the
required clearance berween the end of the smud and the
upposing obstruction (c.g., basc 46 of the pipe fitting 4
shown [ FIG, 1) can be redueed by 12 when a halt-height
nut s substtuted foroa full-heeht out of hewht T This
allowws the use of stud lensioners oo valve studs with reduced
clearance aml avokls the need o remove short valve studs
and replace them with longer valve studs,

The capahility of 4 nut to withstand a predetermined stud
tlensile force s a function of the number of threads in
engagemen! with threads on the skl For oa given thread
pitch, the number of threads oo the nut is lincarly propor-
lional to the height of the out. Thus, a full-height nut of
height 1T can be desigoed to withstand o stud teosile foree
which
half-hetght nut can he designed o withstand. In the case of
a speeific valve [ostallation using a particular type of valve
stud, i the design standard requires a nut ol height Hoin
order to sately withstand the ensile foree to be produced in
cach valve stud, then a hall~height nut of height 2 made
ol the same material as the full-height out and baving the
same thread peometry and piteh, by itsell, wouold be insuf-
ficient 10 meet thal standard,

s about two times the stud lensile Torce which a

Therefore, 1t is necessary, inaccordance with the present
ivention, to serew a seennd hall-height mit 54 onto the shuxd
I8, as shown o FICGH 4. The second half-beeht mat 54 can
be installed using a conventional torque wreneh (Dot shown)
after the pulleriram assembly bas been removed. When the
second hall-beight nut §4 is Fully werqued apainst the lirst
half-hetght out 26°, the second out 1akes up a pocton of the
stud tensile force. To assure the steength of a full-hewht out,
the first and second half-height nuts most e designed so that
the sum of the tensile Foree which the first half-beight nu
can safely withsland and the tenside force which the secennid
half-hewht nut can withstand is at least cqual to the tensile
fooree which the full-height nut can salely withstand. Thus,
the first and second nuts share 1o the primary ange clamp-
g A side benelit of the second nut is that L provides a
locking action.

The method of the present invention s particularly usceiul
i the situation where a valve 18 connected o a pipe fitting
by means of short-length studs and Dull-height nuts, wherein
the stud Is not long enough to extend beyvond the nut o allow
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astud tensioner W be used, Adter the valve bas been removed
Tor matenance or repair, the valve can be remnstalled using
a stud tensioner by replacing the full-height mut with a
hall-helght mut, therehy exposing additional threads on the
stud for grasping by the stud tensioner puller. A sccond
hall-beight out can be torgqued onto the stud o provide o nut
capabudity egual to that of the full-bewght out.

The preferred embodiment has been disclosed i connee-
tinn with the installation of a valve. However, it 1s cgually
applicable 0 pumyp iostallations, Use of the method of the
present invention will reduce the maorems of radiation
exposiure receved by oplant personnel when pumps are
nstalled i a ouclear reactor plant.

The prefernsd embocliment of the invention has been
disclosed for the purpose of Hlustration. Variations and
mod ications of thal cmbodiment will be readily apparent to
persons skilled io the pertinent art, For example, it should be
appreciatwd that the invention s not limited 1o usiog bwio

hall-height nuts. It 18 impoertant not that cach mut have half

the height of a Full-height nut, but rather that the sum of the
heiphts of the two reduced-height nuts be equal o the beight
of the Full-height nut, Obviously, one nut of height 0.6 1 and
the other mnt of hewht 0.4 H wonld work equally as well. Tn
accordance with a fucther vartation, the seeond nut, e, the
nut torgqued with @ torque wrench, need not be a redueed
heipght nut, but instead can be a full-beight nut, therehy
providing added out capability. All such variations anil
muolifications are infended 1o be encompassed by the claims
appended hereto.

We claim:

1. A method Tor connecting a 1irst piping syslem compo-
nent having a Hange with a blind threaded hole 1o a seconcd
piping system componen! having a matutg ange with a
through hole, comprising the steps of?

serewing one cend of a threaded stud into the blind

threaded bore, said threaded stud having a length such
that the other end of sal threaded stwd extends out of
the hlind threaded haore:

arranging the first piping system component and the

seennd piping syslem component such that the other
cod of suid threaded stud passes through and extends
out of the through hole of the sccond piping system
companent;

determuning the qumber of threads reguired o order for a

design-specified nut o salely withstand the maximum
stud tensile foree produced atter conneetion of the first
and seeond piping system components;

providing a first nut having a 1irst mumber of threads less

than sacl determined number of threads and a second
nut baviayg, a seeond aumber of threads less than sacl
determined number of threads, the surm of sald st and
seeond numbers of threads being at least cqual o said
determined number ol threads:

serewing sald first out onto sawd threaded stud;
mmstalling a stud tensioner such that a ram of said stud

fensioner contacts the mating Hanee while a puller of

sald stud wensioner prasps the other end of said threaded
stud;

pulling on the other ¢nd of said threaded stud with a
predetermined axial rensile force by actuating said stud
1esIOnee;

torguing sad flest nue tightly agamst the mating flange
while sald predetermined axial tensile foree Is being
applicd to said threaded stud,

removing said stud tensioner:

il
n

0

serewing sald second nut-onto sald threaded stud;, and

torquing sal second out tiphtly against sail first mnt

without pulling on the ather end of the threaded st
wilh an axial tensile Toree.
2. The method as defined in elaim 1, wherein said lirst
piping system component 1s a valve.
3. The muthod as defined in claim 1, wheeein sail fiest
piping syslem component s a pump.
4. A method Tor disconpecting and reconnecting a lirst
piping system component having a Hange with a blined
threaded hole and a second piping system component having
a maling lanpe with 4 throvgh hole, whereln the Jirst piping
syslem component, prior 1o disconnecting, s connecled to
the second pipog system componedt by a threaded shuld
having an encd which extends bevond the mating flange of
the sceond piping system component and by a single nut
baving u predetermined height and threadably engaping the
threaded stucl, comprising the steps of:
disengaving the single mit from the threaded shd;
screwling a first out onto the threaded s,
installing, 4 stud teosioner such that a ram of said stud
tensioner contacts the mating Hange while a puller of
sad stuel tenswner prasps the encd of the threaded st

pulling on the end of the threaded stud with a predeter-
muned axial tensile foree by actuating sail st eo-
SI0LRT;

torquing said first out tightly against the mating Hange
while sakl predetermined axial ensile foree s being
applicd to the threaded stud;

removing said stud wosioner;

screwing, g seennd nut onto the threaded stud: and

torquing said sceond out lphtly agaiost said st oot

without pulling oo the eod of the theeaded stud with an
axial fensile foree,

wherein the single nut has o predetermined number of

threads, said first nut has a first number ol threads less
than saicd predetermined oumber of threads and sail
second nut has a second number of threads, the sum of
sald first and second oumbers being at least cqual to
said predetermined number,

5. The methodd as defined i claim 4, wheremn said first
piping system component 18 a valve.

6. Ihe method as defined in claim 4, whereln said first
piping syslem component is a pump.

T.Amethod for clamping a first piping s¥slem compaonent
having a lanpe with a blind threaded hole 10 a second piping
systemt component having a mating Haoge with a through
hole, wherein the blind threaded hole is aligned with the
through hole, and a threaded stud has one end serewed into
the blind threaded hole, an mlermediate portion which
passes through the through hole and aoother cod which
extends bevond the mating Hange of the second piping
syslem component, comprising the steps ol

determinmyg the aumber of theeads required o order fora

desipn-specificd nut to safely withstand the maximum
stud tensile foree produced alter connection ol the lirst
and sccond piping syslem componenls;

providing a first nut baving a first number of threads less

than said determined number of threads and a secnnid
nut having a second number of threads less than said
determined nurmber of threads, the surm of said 1irst and
seeond numbers of threads being at least equal to said
determined number of threads;

screwliny sawd first mat onto the threaded stud;

mnstalling, a st tenswoner such that a ram ol said stud

tensioner contacts the mating flange while a puller of
said stud tensioner grasps the other cod of the threaded
stud;
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wiling on the other end of said threaded stud with a torquing sald sccond out teghtly against said fisst oot
P N K X K X X N [=3 i [= v Ll a
prc.(]u[c.rmmc.(l axial tensile foree h:\ actuating il il without pl]lll['lg_‘_‘ nn the other eod of the threaded shad
lensioner; wilh an axial wensile lorce.

8. The method as defined in claim 7, whereln said first
. piping syslem component s a valve.
9 The method as defined in claim 7, wherein said first
piping system component 1s a pump.

torguing sad fiest nue tghtly agamst the mating fHange
while sald predetermined axial tensile foree is bein
applicd 1o the threaded stud;

1
1=}

removing said stud tensioner:

serewling said second nut onto the threaded stud; and o & ow %



