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DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither
the United States Government nor any agency thereof, nor
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implied, or assumes any legal liability or responsibility for
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information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately bwned
rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States
Government or any agency thereof.
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PIKNECT OVERVIEW: FUNDED BY DOE GRANT DE-FGO1-95EE-1 5608

Afier an NIST evaluation of Watts’ Full-Strength’ Flush-Joint Pipe Connection and it’s
recornqmndation, The U.S. Department of Energy Awarded fimds to Watts to make f&r coupled specimens
per C1aim i of Watts’ Patent 4,813,71,7 and to test them per modified 1S0 13679 Level III requirements.
Also included was hydrostatic and tension testi& of two Integral Pipe Connections per Cktim 18, rated at
80%.

Watts’ threaded pipe correction ,was developed in the mid-eighties for use primarily to connect joints
of Oilfield Casing and Tubing, and was successful~y tested numerous times under both tension and internal
hydraulic’working press&e to pipe rupture which occurred away from the connection. In the vernacular of
that day, it rated as a Full Stn%gth Connection. The connection threads had a 90 ‘degree load (tension) flank
and a 45 degree stab (impression) flank which was then sufficient because GnIy50V0axial compressive
strength was required. Ile objective of this project was to qud.ii~ a ? 0.D. 32# P 110 pipe connection as
100% under the 1S0 standard which is much more definitive, exacting and stringent than prior Performance
Standards for Oil Country Tubuhir Goods. (OCTG)

Due to the advent of deeper wells, higher well fluid pressures and directional drilling which requires
high degrees of bending on pipe strings, compressive connection strength has now become more than a
passing inter<st and in fact for many wells, is a prime consideration. 1S0 13679 requires various tests under
combination loads, including tension, compressio~ bending, internal gas pressure, external water pressure$
and thenpal dycles with the stress limit beitig at 95°AVME Shear Stress. To withstand these higher
compressive strength requirements, Watts changed the stab flank angle from 45 to 20 ~egrees.

An envirlmmentally friendly thread dope containing 3CM0 Teflon that met APl specifications, waifirst
used to assemble all coupled specimens but late ii the project after severai specimens leaked, it seemed
evident that Teflon bt~ildupbetween the threads caused excessive tlwead interference which in turn,
overstressed the box and pi% to cause the leaks. To coniirm that as fac~ the last tivo tests were run on
capped-end specimen M having re-cut threads and assembled with API Moditied thread dope having no
Teflon: The specimen was’gas pressured to 90?4 VME yield stress with no leaks, ~d theti a 90% VME yield
tension load was applied with 1000 psi internai gm-presswe to detect leaks. The test was limited to 90%
VME to be sure ~at both tests could be tin, in case we had,not correctiy diagnosed the problem. Thus it
appears the Connection inay quali$ under the kSOStaridard if re-tested. For complete test ”data,see the
Project Report written by Torn .4sbill, V;P. of Stress Engineering Services. ”

Had the Teflon problem been known, the project would not have been attempted within the time
iwailable which required that all activities ticcur on a broad fron~ but tests would have been run on a step-by-
step basis before accepting a grant. However, the project did uncover a New Invention which I intend to
Patent under 10CFR600.33(b)(I) shown as P~agiaph (b) on page 1 of the contract replacement pages that
Contracting Oftlcer B’ertaSchreiber faxed to me on Dec 07, 1995 ~ Amendrrmt MOOI. A copy of the
application will be sent this year; to the “Patent Counsel” in accord with (c)(l) of MOO1. Therefore, I hereby
request approval to prove the New Invention in simple step-by-step proof testing later this year with’the
funds re~aining in this project and then hopeti.dly,’find finding to retest per 1S0 13679. If wiccessfid, 1will
also ofikr Worldwide Royalty Freq I?Q$ts for use by the U.S. Government for all of my ptior Tubular
Connection Paten~ that are complimentary to the New Invention. This project hascost IX)E a considerable
amount and has cost Watts about the wine in time and expense, but I’bdieve enough has been learned such
that the Connection will quaii~ tinder 1S0 13679.

I sincerely appreciate the opportunity given to me by the U.S. Department of Energy, the direction ,’
given by Douglas L. Baptist, the Contract modification by 13ertaSchreiber, the fine guidance by David ~
Crouch, the timely support by Steven J&es and the expert advice and”cooperation from Tom Asbill.

/29- :.P D. Watts, P.E. (281)463-2312 p~one or fax, “5054 St@ope, Houston, Tx 77084-3033

..-
; -,

:, .....
,. ‘, .-

i“

—’



. .

.-

RESULTS OF PERFORMANCE TESTS
PERFORMED ON THE JOHN WATTS CASING CONNECTION

ON 7“ PIPE

Prepared For
JOHN WATTS
Houston, Texas

Project Funded By
Grant Award DE-FGOI-95EE-I 5608

U.S. Department of Energy
In Support of the Energy Related Inventions Program

Prepared By v

PN 5806

STRESS ENGINEERING SERVICES
Houston, TX

August, 1999

----- . ..... . _



TABLE OF CONTENTS

Page
1.0 INTRODUCTION & SUMMARY ......................................................... 1

2.0 TEST SAMPLES & PREPARATION “................................................ 10

2.1 PIPE SIZE ................................................................................ 10

2.2 PIPE MATERIAL ...................................................................... 10

2.3 MACHINED CONNECTIONS .................................................. 11

3,0 TEST PROCEDURES ..................................................................... 12

3.1 ISO CD 13679 PROCEDURE .................................................. 12

3.2 WATTS TEST PROCEDURE .................................................. 13

4.0 RESULTS OF MAKEUP/BREAKOUT TESTS ................................. 15

4.1 FIRST TEST SERIES - SQUARE THREADS ......................... 15

4.2 SECOND TEST SERIES – ROUND THREADS ...................... 15

4.2.1 PRELIMINARY RESULTS ........................................... 15

4.2.2 TEST SAMPLE RESULTS ........................................... 16

5.0 RESULTS OF SEALABILITY TESTS .............................................. 17

6.0 RESULTS OF LIMIT LOAD TESTS ................................................. 19

i

!

. ..–— .—. ——. ,. .



APPENDIX A

APPENDiX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX F

APPENDIX G

APPENDIX H

APPENDIX I

APPENDIX J

APPENDIX K

APPENDIX L

APPENDIX M

APPENDIX N

APPENDIX O

PIPE TENSILE TEST RESULTS

THREAD DATA FOR SQUARE THREAD FORM

THREAD DATA FOR ROUND THREAD FORM

MAKEUP/BREAKOUT DATA FOR SQUARE THREAD

SAMPLES

PRELIMINARY MAKEUP/BREAKOUT DATA

MAKEUP/BREAKOUT DATA FOR SAMPLES 1-6

SAMPLE PREPARATION INFORMATION

PRELIMINARY COMPRESSION FAILURE TEST DATA

SAMPLE 1 TEST DATA

SAMPLE 2 TEST DATA

SAMPLE 3 TEST DATA

SAMPLE 4 TEST DATA

SAMPLE 5 TEST DATA

SAMPLE 6 TEST DATA

PHOTOGRAPHS

,,—-

ii,..

i

,

-.

..7-—.._ .



.-

STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

~.0 INTRODUCTION & SUMMARY

INTRODUCTION - Stress Engineering Services (SES) was contracted by Mr. John

Watts to test his threaded connection developed for oilfield oil and gas service. Stress

Engineering offers a test facility that specializes in testing OCTG and marine pipe and

associated connections. This particular test required the application of a variety of

loads including axial tension and compression, internal pressure (gas), external

--- pressure (water), bending and both low and elevated temperature. These loads were

used to determine the sealing and structural limits of the connection.

CONNECTION DESIGN – The connection design tested had tapered threads with 10

threads per inch. A square thread form and a round thread form were tested. The

square thread form had a 2° load flank and 15° stab flank. The round thread had a 0°

load flank and 20° stab flank. Most of the testing was petformed on the round thread

form. Both a coupled connection design and an integral connection design were tested.

The coupling was a pin by pin (male) thread, with the pipe having a box (female) thread.

Both designs have outside and inside diameters that are flush with the pipe body. Both

designs also contain a small external shoulder. This shoulder can (not necessarily

required) engage during assembly.

TEST PROCEDURE - The test procedure selected for this evaluation was the newlyr—

written ISO 13679 procedure for full scale testing of casing and tubing connections,

r -, which is currently going through the ISO acceptance process. The ISO procedure

requires a variety of tests that includes makeup/breakout testing, internal gas

sealability/external water sealability testing with axial tension, axial compression,

bending, internal gas thermal cycle tests and limit load (failure) tests). This test was

r- performed with four coupled samples and included most of these loads. Two integral

samples were also included for limit load testing

—

r.
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

ISO makeup/breakout tests are divided into three types - initial makeup, IML1,

repeated makeup within the same sample, MBL, and repeated makeup using several

samples called round robin, RR. IMU and MBL were performed in this project.

The ISO sealing and structural procedure is divided into four primary tests and

identified as Series A, B, C and Limit Load (failure). Series A and B test to 95°4 actual

yield of the pipe and Series C uses 90% of actual yield. Samples 1 and 3 were tested

to Series A and the loads are shown in Figure 1. For these samples, the axial

compression was limited to 75% pipe body yield, which was set by Mr. Watts at the

beginning of the test. Samples 2 and 4 were tested to Series B with loads shown in

Figure 2. This series included 20 degrees per 100 feet bending but no external

pressure. Due to premature leaks, no samples were subjected to Series C which

included mechanical and thermal cycles. Samples 5 and 6 were tested to failure.

SUMMARY OF TASKS PERFORMED AND RESULTS - Table 1 contains a summary

of the tasks performed by SES. The project started with the selection and purchase of

a popular size of oilfield pipe, which was 7“ OD, 32 pound per foot, P-110 casing.

While the connections were being threaded by Mr. John Watts, material tensile tests

were performed to get the actual strength of the 7“ pipe.

The first samples contained a square thread

experienced during the first series of makeup/breakout

change the thread form and remachine the samples.

form. Excessive galling was

tests and Mr. Watts decided to

The second samples had a round thread form and performed very

makeup/breakout tests. Basically no galling occurred of any consequence.

well in the

Samples 1 and 3 were to be tested with external water (ISO Series A) while

samples 2 and 4 were to be tested with bending (ISO Series B, no external pressure).

Testing of all four samples started with tension and internal gas pressure. During this

2



STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

initial pressure testing, samples 1, 3 and 4 developed leaks and the test was stopped

before any external pressure or bending was applied. Sample 2 successfully tested to

ISO Load Point 5 which included bending before developing a leak. Figure 3 shows the

. loads at which the samples leaked and the relative pipe body performance capability.

Sample 1 and end A of sample 2 held a high pressure while samples 3, 4 and end B of

sample 2 leaked at relatively low pressures. All of these leaks were with nitrogen gas

pressure.

After reviewing the results, it was believed that several conditions may have

contributed to the premature leaks-

●

✎�

●

●

The BOL 2000 thread lubricant contains solid particles (mainly PTFE flakes) that are

larger than the solid particles in API 5A2 compound. Possibly the large particles

prevented tight thread contact necessary for gas leak tightness.

The BOL 2000 lubricant may have caused or at least contributed to the yielding of

the pin end during makeup. Pin inward deformation was found in some pins

subsequent to testing and breakout. Excessive yielding of the pin or box will

contribute to poor thread contact and leakage.

The connections were madeup to full or near full shoulder contact. This causes the

end of the pin to be stressed near the yield strength. This along with the

interference caused by the thread compound may cause excessive pin

stresses and yielding which in turn gives relatively loose thread contact.

behavior is particularly present when repeated makeup and breakout occurs.

hoop

This

In an effort to show that the above damaging conditions may have occurred, Mr.

Watts remachined samples 1 and 2. When this was completed, time allowed only one

sample to be retested and sample 2 was selected because it already had welded end

caps whereas one cap was cut from sample 1. Mr. Watts also had 0.001” removed

from the crests of the box and pin threads of sample 1. This was to allow the lubricant

a place to migrate to as the thread flanks, engaged and became tight during assembly.

The sample was madeup with API lubricant and to a lesser thread interference (0.032

—
3
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

gap at the external shoulder compared to 0.0” to 0.0035” for previous assemblies) than

previous makeups. Two loads were applied - (1) capped end gas pressure to 90%

pipe body yield, 14,620 psi, and (2) tension to 90% pipe body yield, 1,026 kips, plus a

low pressure of 1,000 psi to check gross sealability. The sample successfully held the

loads with no leaks. This successful test indicates that the above damaging conditions

likely did occur with the test samples. These conditions can be corrected and

sealability improved.

Samples 5 and 6 were failure tested with water (project scope did not include

gas sealability testing of these samples. Sample 5 failed by fracture in the pin critical

section of the threads with no leaks observed before failure. Sample 6 failed by thread

jumpout with no leakage before failure. The resulting joint efficiencies relative to the

pipe body were-

. Sample 5 = 79% on yield and 73% on ultimate strength

. Sample 6 = 92% on yield and 86% on ultimate strength

I
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TABLE 1
SUMMARY OF TASKS PERFORMED BY STRESS ENGINEERING

DATE TASK PERFORMED RESULTS NEXT PLAN OF ACTION
May 25 Purchased7’’pipe forsaking samples Sent to threading shop for machining
June 2 Materialtensile tests performed on pipe
June 7 Makeup/breakout test of square thread form connections Excessive galling Changed thread form and remachined samples

July 7&8 Preliminary makeuplbreakout test of round thread form connections Set torque requirements Determined recommended makeup torque
July 8 Makeup samples 1,2, 3,4,5 & 6 Assembled for testing Install end caps for combined load tests

July 9-18 Welded end caps to ends of samples
July 13 Baked sample 2
July 14 Baked samples 1,3,4,5 & 6
July 15 Tested sample 2 Leaked - internal gas Retest with different thread lubricant

End A = 13,260 psi
July 19 Breakout and remake sample 2
July 19 Baked sample 2
July 20 Tested sample 1 Leaked - internal gas Retest with different thread lubricant

I 11,930 psi
Tested sample 2 Leaked - internal gas

End A = 13,800 psi, End B = 3,1~0 psi
July 21 Breakout samples 1 and 2 Threads remachined

Breakout and remake samples 3 & 4 Changed thread lubricant
Baked samples 3 & 4

July 22 Tested sample 6- Capped end burst Thread jumpout at 15,400 psi -no leak prior to failure
July 23 Tested sample 4 Leaked - internal gas.

2,750 psi
J(.4!Y23 Tested sample 5- Tension to failure with pressure Tension failure at 968 tips& 5,400 psi -no leak prior to failure
thbj 28 Tested sample 3 Leaked - internal gas

4,650 psi
July 29 Breakout samples 3,4
Aug 11 Makeup sample 2 Fewer turns
Aug 12 Tested sample 2 No leaks
Aug 13 Report preparation completed

-. ..
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST
.

-.

2.0 TEST SAMPLES & PREPARATION

—

2.1 PIPE SIZE

The pipe size selected for this project was as follows:

. 7“ nominal outside diameter

. 32 pounds per foot weight (0.453” wall)

. 6.094” nominal inside diameter

This pipe size is commonly used as a production casing string in oil and gas wells and

is often used for testing of casing connections. A slightly thicker pipe was needed for

the coupling stock and 7“ 41 pound per foot pipe was used for this.

2.2 PIPE MATERIAL
.

The pipe material grade was API 5CT grade P-110. Tensile tests were

performed for the pipe purchased for this test and the reports are given in Appendix A.

One 40’ long joint of pipe was purchased for the 32 pound per foot pup samples. One

12’ long piece of 41 pound per foot was purchased for the couplings. The two ends of. .

the 7“ 32 pound joint of pipe and one end of the 7“ 41 pound pipe were material tested.

The API specified and actual strengths were as follows:

. API Specified Yield Strength= 110,000-140,000 psi

. . ● API Specified Ultimate Strength = 125,000 psi minimum

. Coupling Stock= 132,000 psi yield strength, 142,000 psi ultimate strength

. . Pipe (pup) Stock = 124,000 psi yield strength, 131,000 psi ultimate strength

= 121,000 psi yield strength, 131,000 psi ultimate strength1

This gave an average pipe yield strength

the test loads. Mr. Watts had requested

yield than the pup stock. The materials
..

acceptable.

of 122,500 psi which was used to determine

that the coupling stock be 10 ksi stronger in

purchased gave 9.5 ksi stronger which was

The two pieces of pipe were cut into 30” and 18“ long pieces as shown in Figure

5. This gave the required number of pin and box members.-—.

10,--,
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2.3

;- the

MACHINED CONNECTIONS

Two thread forms were tested. The first samples had a square thread form and

thread dimensions and gaging procedure are given in Appendix’ B. The sec~nd

thread form was a round thread and threading information is given in Appendix C. All

machined pins and boxes were coated with zinc phosphate for added galling resistance
(

which is a common OCTG practice. Both thread forms included an external shoulder.

A total of nine samples were machined – six coupled samples and 3 integral

samples. The primary feature of the connection design that controlled sealability was

thread interference. Therefore the samples were machined to have the minimum and

maximum thread interference per the machine drawings and specifications. Table 2

gives the sample numbers and thread interferences. The coupled samples had three
..’!

minimum interference samples and three maximum interference samples. The integral

samples had two minimum and one maximum.

I

.-

—
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3.0 TEST PROCEDURES

3.1 ISO CD 13679 PROCEDURE

The Organization for International ,Standards (ISO) is currently developing a

number of new documents for use in the petroleum and natural gas industry. ISO CD

13679 is a new test procedure that was recently completed by workgroup lSO/TC

67/SC5/WG2 and dated October 1, 1998. The title of the document is “Petroleum and

natural gas industries - Testing procedures for casing and tubing connections -

Recommended practice”. The recommended practice is presently a Committee Draft

(CD) and is going through the ISO acceptance process. Therefore, at this time it is not

a finalized ISO document. However, the document is currently being used for tubing

and casing connection testing.

Table 3 is a copy of Table 5-1 in ISO CDI 3679. It summarizes the requirements

of the procedure. There are four Application Levels (AL), with AL IV being the most

severe and AL I the least. There are three test series directed towards connection

sealability identified as A, B and C, with the following requirements-

. Series A requires testing to 95% of the pipe yield strength using the von Mises yield

criteria or 95!40 of the connection service rating (whichever is limiting). The Watts

connection was rated equal to the pipe in tension, internal pressure and external

pressure, with a limit of 75% pipe yield in compression. The connection must be

tested in all four quadrants of axial load and pressure: QI = tension and internal

pressure, Q2 = compression and internal pressure, Q3 = compression and external

pressure and Q4 = tension and external pressure. Test temperature is ambient

temperature.

. Series B also requires testing to 95’XOof the pipe yield or connection service rating

(same as Series A, whichever is limiting). The connection must be tested in two

quadrants of axial load and pressure: QI = tension and internal pressure and Q2 =

compression and internal pressure. Bending equal to the lessor of (1)20

degrees/1 00 feet, (2)40% pipe body yield or (3)40% connection yield is required in

12
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Application Level IV and optional in the other three levels. Test temperature is

ambient temperature.

. Series C requires thermal cycling with tension and internal pressure to 809f0the pipe

body yield or 80% the connection service envelope, whichever is less. For

application levels II and Ill the sequence of loads is as follows-

5 mechanical cycles at ambient temperature

5 thermal cycles at specified maximum and minimum temperatures

5 mechanical cycles at maximum temperature

5 thermal cycles at specified maximum and minimum temperatures

5 mechanical cycles at ambient temperature

Figure 6 is a copy of Figure 5-1 of the ISO procedure. It shows the sequence of

testing for AL IV. A total of eight samples is required (for this project four samples were

tested rather than eight). Initial testing is for the makeup and breakout of the

connections. Three types of make/break tests are specified, initial makeup (IMU),

round robin galling (RRG) and make/break galling (MBG). Following makeup tests, the

samples are baked to dry out the thread lubricant. Sealability test Series A, B and C

are then performed. The last test is a Limit Load Test and the samples are taken to

failure, where failure is connection leakage or structural failure, whichever occurs first.

The planned procedure for this project was: Makeup/breakout – IMU and MBG;

sealability - Series A, Series B and Series C and Limit Load tests. Connection leakage

was determined with the bubble method illustrated in Figure 7. This figure was taken

from the ISO procedure and is commonly used for gas testing. External pressure tests

use an external pressure chamber illustrated in Figure 8, which was also taken from

ISO 13679, and used by SES.

3.2 WATTS TEST PROCEDURE

Samples 1 and 3 were tested to ISO Series A. The load steps are shown for

sample 1 on a von Mises yield ellipse plot of the pipe body in Figure 9. Thirteen load

13
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

steps were required and included tension, compression, internal pressure and external

pressure, with load values at 95!A0 of the actual pipe body yield strength. Samples 2

and 4 were tested to ISO Series B. Sample2 load steps are shown in Figure 10. This

procedure also contained 13 load steps and included tension, compression, internal.

pressure and bending. Similar plots and load steps are shown in Figure 11 for sample

3 and Figure 12 for sample 4. Due to earlier leaks, sample 4 was limited to 80% of the

pipe body and tested to 95% of this value. The individual load steps and values are

given along with the test logs for each sample in the appendices.

Samples 5 and 6 were tested to failure and not sealability gas tested. Sample 5 ‘

was tested with internal water pressure applied and held constant while tension was

applied to failure. Sample 6 was capped end pressure tested (no frame load).

With the exception of the last gas test petformed on sample 2 after remachining,

all samples were baked at 350° for either 12 or 24 hours.

.. . . .

14
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I

“ 4.0 RESULTS OF MAKEUPIBREAKOUT TESTS

Make/break tests were performed in the SES Iaboratoty. A Weatherford casing
,.

power tong was used. The tong is rated at 25,000 ft-lbs torque and pipe size range of

4-1/2” through 16” and is computer controlled. A plot of torque vs turn was made for

each makeup and breakout. Both Shell 72732 API High Pressure Thread compound

and Bestolife 2000 (environmentally friendly) thread compound were used in the

makeups. The Shell compound is an API 5A2 product which has been the industry

standard for 30 years. Specification 1 is the API cover page for this product. The

manufacturer’s specification sheet for BOL 2000 is given in Specification 2 and is an

API 5A3 product.
: ..

,,
.. 4.1 FIRST TEST SERIES – SQUARE THREADS

The first set of samples contained. the Watts square thread form. Makeup/

breakout tests were started and galling was immediately encountered. The results of

this effort are given in Table 4. After five m’ake/breaks,

decided to remachine the samples with a different

including torque/turn plots are given in Appendix D.

Mr. Watts stopped the test and

thread form. Additional data

4.2 SECOND TEST SERIES - ROUND THREADS

4.2.1 PRELIMIINARY RESULTS

The two spare coupled samples and one spare integral sample -were used to

determine the connection torque requirements. Pins 15, 17 and 24 plus boxes 4, 5, 8,

10 and 21 were used as preliminary samples. The results are summarized in Table 5

and the details are in Appendix E. Minimum recommended torque was determined

from coupling 15. The two makeups that yielded the shoulder were used to establish—

maximum torque. From this data the recommended torque was determined to be

Coupled Connection: 6,400 ft-lbs. Minimum

7,400 ft-lbs. Maximum

Integral Connection: 4,800 ft-lbs. Minimum—-

C, 5,400 ft-lbs. Maximum

15
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

4.2.2 TEST SAMPLE RESULTS

Makeup/breakout data for the four ISO samples and two failure samples is

, summarized in Table 6 with detailed data in Appendix F. The makeups used Bestolife
,

2000 thread lubricant because it is a popular industry environmentally friendly product.

Some of the later makeups switched to the API compound due to concerns that the

BOL 2000 compound contained too large solid patiicles and may have caused leaking

that was experienced during the gas sealability tests.

Minor galling in the threads was experienced. Out of 14 breakouts after baking,

two had galling. Connections 3B and 4A had galling on one or two threads that was

repaired with a file and emry paper. Both of these breakouts occurred after baking of

the connections at 350° for 12 or 24 hours to dry out the lubricant as required by ISO.

No galling was found during the repeated make/breaks. Most of the breakout torques

after baking were considerably higher than the makeup torque and other nonbaked

breakouts.

The reference torque at which the counting of turns was started was 200 ft-lbs.

Beyond this point, turns to full makeup ranged between 1.62 to 4.24. Makeup torque

varied between 4,358 and 9,159 ft-lbs., with this highest value having shoulder

engagement.

.,
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STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

5.0 RESULTS OF SEALABILITY TESTS

Unfortunately, all of the four samples leaked during the ISO tests when

subjected to internal gas pressure. The ISO load point and load values at which

leakage occurred are tabulated below, in the order in which the samples were tested.

TABLE 7- SUMMARY OF LEAK POINTS AND LOADS

SAMPLE

NO.

2A

1

2A

2B

4

3

ISO VME TENSION

LOAD Kips

POINT

4 860

2 1,029

4 878

T
T

PRESSURE BENDING

Psi Deg/100 ft.

I
13,260 6.7. .

11,390 0

13,800 0.7

T
2;750 0.7

--1-
1

THREAD

LUBRICANT

BOL

BOL

API

After BOL makeup

API

After BOL makeup

API

After BOL makeup

API

After BOL makeup

All leaks were substantial and not small bubble leaks.
.-

The leak points are compared to the pipe body performance in Figure 13. This

shows that connections 2A and 1 were about 95% of the pipe body capacity. The other

leaks were very low which indicates that something unusual may have occurred to the

samples and that they could have been in an excessively deformed condition.

After reviewing the results, it was believed that several conditions may have

,–.. contributed to the premature leaks-

—
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I STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST
L

. The BOL 2000 thread lubricant contains solid particles (mainly PTFE flakes) that are!.

,-— larger than the solid patticles in API 5A2 compound. Possibly the large particles

prevented tight thread contact necessary for gas leak tightness.

. The BOL 2000 lubricant may have caused or at least contributed to the yielding of

the pin end during makeup. Pin inward permanent deformation was found in some

pins subsequent to testing and breakout. Excessive yielding of the pin or box will

contribute to poor thread contact and leakage.

. The connections were madeup to full or near full shoulder contact. This causes the

end of the pin to be stressed near the yield strength. This along with the

interference caused by the thread compound may cause excessive pin hoop

II

I

1

I

I

stresses and yielding which in turn gives relatively loose thread contact. This

behavior is particularly present when repeated makeup and breakout occurs.

In an effort to show that the above damaging conditions may have occurred, Mr. !

Watts remachined samples 1 and 2. When this was completed, time allowed only one I

sample to be retested and sample 2 was selected because it already had welded end

caps whereas one cap was cut from sample 1. Mr. Watts also had 0.001” removed(

from the crests of the box and pin threads of sample 1. This was to allow the lubricant
I

a place to migrate to as the thread flanks engaged and became tight during assembly.

.- The sample was madeup with API Iubricant”and to a lesser thread interference (0.032”

gap at the external shoulder compared to 0.0” to 0.0035” for previous assemblies) than

.-.— previous makeups. Two loads were applied - (1) capped end gas pressure to 90%
1

~ pipe body yield, 14,620 psi, and (2) tension to WXO pipe body yield, 1,026 kips, plus a

.—. low pressure of 1,000 psi to check gross sealability. The sample successfully held the

:— load with no leaks. The two points are shown in Figure 14 on a 90% yield VME plot of
—

the pipe body, This successful test indicates that the above damaging conditions likely

did occur with the test samples. These conditions can be corrected and sealability

improved,

I

.—

18
!-1
.—

---- .. .,.. -r --—.. -—— .—.—



STRESS ENGINEERING SERVICES JOHN WATTS CONNECTION TEST

6.0 RESULTS OF LIMIT LOAD TESTS

The failure loads are summarized in Table 8 below. The combined failure loads

,are plotted in Figure 15 along with the von Mises yield ellipse of the pipe body. Test

logs and strip chart recordings are given in Appendix M for sample 5 and Appendix N

for sample 6. Neither sample leaked before failure.

TABLE 8 – SAMPLES 5 AND 6 FAILURE LOADS

SAMPLE TENSION, HYDROSTATIC FAILURE MODE

NO. KIPS PRESSURE,

Psl

5 458 15,400 Thread jumpout

6 968 5,400 Fracture in the pin threads

The joint strengths relative to the pipe body were determined from Figure 15 by

scaling the failure points from the origin to the yield and ultimate strength curves, with

values as follows:

. Sample 5 = 79% on yield and 73% on ultimate strength

. Sample 6 = 92% on yield and 86% on ultimate strength

19

.—. —. . .



&#-
SPECIFICATION 1

Bulletin on Thread Compounds
for Casing, Tubing, and Line Pipe

‘ k.

API BULLETIN 5A2 (BUL 5A2)
SIXTH EDITION, MAY 31, 1988

.

AmericanPetroleumInstitute
1220L Street, Northwest
Washington, DC 20005

l!lI

. . . .. ——————



,.”. w

, SPECIFICATION SHEET

BESTOLIFE “200(YJ@
Hlgh=Pressure/ High-Temperature Thread Compound

for Casing, Tubing, and Line Pipe

—.

COLOR
BASE GREASE:
PENETRATION:
DENSITY
DROPPINGPOINT
FLASH POINT
BRUSHABLETO:.
SERVICE RATING:
TORQUE FACTOR:

Bestolife “200@ is the non-lead, non-zinc

Black - Copper - ~“ - ‘“-~$$
Lithium
310-330 (unwrked perASTM 0-217)
10.2 #lgaf
350”F/177°C (typo)
38VF1196°C(min.)
‘f0°FA120C
600°F1316°C
0.90 (relative to API Modified)”

~hernative to API Modified.

.

Ektensive .
controlledtesting, includingfull-scale make and breaks and sustained gas pressure

tests, has dem~nstfated fiat ‘2000”@wiil meet or exoeed the listed performance
objectives in APl RP 5A3. The major solid components are a proprietary blend of
nonme~llic materialsthat are inert to chemical attack, such as occurs in sour gas .
environments and with COZinjection, and stable to temperatures in excess of 600 ‘F.
8estolife“2000”* also addresses one of the major concerns in pipe yards and threading
operations today rejects due to pitting and corrosion. In a 700 hour salt fog spray test,
“2000”@has demonstrated corrosion protection that exceeds the performance Of the
leading storage compound in the industry. The results of these tests show that
Bestotife “2000”a k not only an excellent “running” compound but can also provide
supefior protedion during long term storage (contact manufacturer for application
requirements).

Wte properfieldtorquefor 811AH casingandtubingconnectionsshouldbedeterminedby follow.ngthe procedures
outllr’mdin AH RP5Cf: ‘RecommendedPram-cefor Careand Useof CasingandTubing”.

A MATERIAL SAFETYDATASHEETISAVAL4BLE FROMTHE MANUFACTURER.
00 NOTUSEONOXYGENLINESOR IN OXYGENENRICHELIATMOSPHERES.

R(MJ ~ 1/9/98 MSOS 294G

Carpor8u Officex 2777 Scemmons FreewaY/Su.ko 1SOO/Delha T=== 7*Q7
Tdsphone: (214)S31-EI07QF%c(214) 6~1-2@Z hup#/ww.bcsmlifc.com

. -. ....=.. -——..-— ... . ..
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TABLE 2
JOHN WATTS TEST SAMPLES

NUMBERS AND INTERFERENCES

COUPLED SAMPLES
SAMPLE THEAD BOX COUPLING NO. BOX

NO. INTERENCE NO. A- NO. -B NO.
1 MAX. 1 13 6
2 MAX. 2 14 3
3 MIN. 7 16 11
4 MIN. 9 18 12

M/B PREL. MAX. 4 15 5
M/B PREL. MIN. 8 17 10

INTEGRAL SAMPLES
SAMPLE THEAD BOX PIN

NO. INTERENCE NO. NO.

I

6 MIN. 20 23
M/B PREL. MIN. 21 24

,.—

1

I

. . . . . . ..=.._
\
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TABLE5-1
ISO 13679TESTMATRIXSUMMARY
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-_,,—.,-- Taal C.&. . ..-4 .S.—.” N, ,mhnm I . . . . * -I%.-”, I 7.”4 m-----
‘!253”’

,-... .....”” -.” -F --------- . . . . . . . . . 1 “qg.a ,,w,,,,nl , g., r,txsws
A B c Cyda Temperature Madhan

Thermal M5~~=&ydii
4 awkents BeWing / Axial Load

Iv with Cydas Internal Pressure 50 Thermal
5 Meckmical

At Ambient At Ambient
5 Machank.al at Elevated TamPsratum

Tempafalum
50 Tharmal lea c Gas

TamPWXIICS 5 MadmniadatAmbient Temperature

A:!
Sp3dmens Sgna Spedinans

2,4,5,7 ,,, I,Z3,4

A B“ c“

ThermalM5SC5ti&niml#C@I
4 Quadrants Teat s~”es S

m *Cycles with Bendii Optionat 5 Thermal
5 Machankal

At Ambiani At Ambient 5 Machankal a; !%:h~ Temperature

Temperature Temperature
135 c Gas

5 Medwnkd at Ambient Temperature

Total
pac$lams

Specimens Spacimans Spacimena
~4,5 1,3,6 1,2.3,4

B* c*

Thermal M5ec&ic&t/C:ydii
Test Series S

II with Bending Optimal 5 Thermal
5 Mechanical

At Ambient 5 Maduniil a: ~enh: Temperature

Temperature
13s c Gaa

5 Mechanical at Ambient Temperature

Total
pairnene

Spadmena

4
1,2,3,4

s“

I

Ambient Liquid

Total
ipedmens

3
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TABLE 4
SQUARETHREADSAMPLES MAKEUP/BREAKOUTSUMMARY

JOHN WATTS 7“ FLUSHJOINT CONNECTION

PIN BOX MAKEUP LUBR. PLANNED SHOULDER FULL MAKEUP SPEED BREAKOUT REFURBISHING&
NO. NO. NO. GRAMS TORQUE TORQUEITURNS TORQUEITURNS RPM TORQUE GALLING OBSERVATIONS

15A 3 MU 1 API 63 4.2 turns NIA N/A 6,261 2.165 7 3,004 SLIGHTGALLING BACKOFBOX

DREMELREPAIR

MU 2 API 54 3.7 turns 7,104 3.499 12,426 3,523 7 13,100 MORESEVEREGALLING &REPAIR

MU3 BOL 37 8500 5,394 2.632 9,575 2.633 7 8,820 MINORGALLING

15B 4 MUI API 41 8,500 6,812 2.791 8705.2. 2.789 7 71737 MODERATETOSEVERE GALL&REPAIR

16A 9 MU 1 API 40 6,000 4,726 2.459 7,229 2.459 7 7,929 SLIGHT GALLING
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IAMPLE
NO.

1A

IB

2A

2B

3A

3B

TABLE 6
ROUNDTHREADSAMPLES MAKEUP/BREAKOUTSUMMARY

JOHN WATTS 7“ FLUSHJOINT CONNECTION

PIN BOX MAKEUP LUBR. SHOULDER FULL MAKEUP
NO. NO. NO. GRAMS TORQUEI TURNS TORQUEITURN:

13A I 1 1 BOL-21 6,722 3.180 7,435 3.226

?EMACHINED

13B 6 “1 BOL-21 6,783 3.216 7,430 4.235

2 BOL-23 6,613 2.358 7,670 2.373

3 BOL-21 6,048 2.064 7,657 2.092

tEMACHINED

14A 2 1 BOL-I 9 NONE NONE 6,353 2.653

2 API-38 3,282 1.75 6,946 1.797

?EMACHINED

3 API-22 NONE NONE 5,861 1.955

14B 3 1 BOL-20 NONE NONE 6,333 3.017

2 API-33 1,452 1.27 4,794 1,712

{EMP

16A

16B

HINED

3 API-22 NONE NONE

7 1 BOL-I 9 5,777 2.488

2 API-23 4,175 1.647

11 1 BOL-20 6,115 2.803

2 BOL-I9 4.476 2.042

SPEED BREAKOUT COMMENTS
RPM TORQUE

6 11,383 B Gastested- Leaked *

6 8,128

6 7,754

6 6,910 B Gastested- Leaked *

4 2,233 B .0035’’ Shouldergap. Leaked.

5 5,906 B Gastested -Leaked

4 NONE Gastested- No Leak

4 3,125 B .0025’’ Shouldergap

5 16,500 B Shoulderyielded. Leaked

5,224 2.045 4 NONE

7,570 2.521 6 23,741 B

5,024 1.669 4 20,937+B

7,570 2.82 6 7,845

.

Gastested- No Leak

Notest, changed lubricant.

Gastested- Leaked *

No test, changed lubricant,

Gastested -Leaked. Pin&box

galling on crest of 16th thread all around.

I

‘1
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TABLE6 Continued

SAMPLE
NO.

4A

4B

5

PIN
NO.

18A

18B

22

BOX MAKEUP LUBR. SHOULDER I FULL MAKEUP SPEED BREAKOUT COMMENTS

NO. NO. GRAMS TORQUEITURNSITORQUEI TURNS RPM TORQUE

9 1 BOL-25 4,741 3.118 6,499 3.15 4 20,425 B No test, changed lubricant.

2 API-19 3,984 1.629 4,358 1.662 5 17,762 B Gastested -Leaked. Pin4th thread

crest from pipe & 14th thread crest

from end galled all around. Matching

threads on box also galled all around.

12 1 BOL-23 5,699 2.728 6,510 2,745 4 14,906 B No test, changed lubricant.

2 API-20 3,963 1.558 9,159 1,622 5 20,353 B Initial shoulder yielding.

19 1 BOL-I 9 NONE NONE 5,441 3.57 4 6,014

2 BOL-I 9 NONE NONE 5,348 2.261 4 5,869

3 BOL-I 8 NONE NONE 5,338 2.008 4 NONE Failed by jumpout.

6 I 23 I 20 I 1 I BOL-I 9 I NONE I NONE I 4,713 ] 3,452 ] 4 I NONE I Failed by box fracture.

* INDICATES COUPLING WAS INSIDE COLLAPSE CHAMBER AND THEREFORE DO NOT KNOW WHICH END LEAKED.

B AFTER BREAKOUT TORQUE INDICATES CONNECTION HAD BEEN BAKED AT 350°F PRIOR TO BREAKOUT.

+ INDICATES DUE TO TRANSDUCER LIMIT, BREAKOUTS 3A/BO#2 AND 3B/BO#4 WERE HIGHER THAN THE
20,937 FT-LBS REPORTED.

.- . . . ..—. . .. . . .. .. ..... . . . . . .. . . . . . . . ...—...- . .. ..- .——- . ..- ----- . .. .
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Figure 5-5
Leak detection by bubbte method

,{.

1 .~ .5.5.1 System check

J All leak detection systems shall be checked for leaks and sensitivity prior to a test program:

a) Check the system for leaks by applying .007 to .014 MPa (1-2 psi) air or nitrogen gas pressure. When the pressure

.i stabilizes, close off the gas supply. Observe the pressure gauge for 2 min for stability. A drop in pressure indicates
a system leak that must be located and fixed. Repeat this step until the gas pressure remains steady for a
minimum 2 min hold period.

,, b) A sensitivity efficiency of the bubble leak detection system shall be determined by introducing air and measuring
the output air in the bubble tube. Inject the air in 1 cm3 increments up to at least 10 cm3. Determine the average
relationship of output volume to input volume by plotting the data as shown in figure 6. The initial amount of input

.1. air required to start output air in the bubble tube (precharge) shall be recorded, but should not affect the calculated
leak rate and is therefore not considered in this sensitivity efficiency. The sensitivity efficiency shall beat least 70
‘Yo.If less than 70 ?40,the system shall be reconfigured to increase sensitivity. This sensitivity efficiency shall be
accounted for to normalize all observed leak rates and volumes during test execution according to the following
equation:

~R = LRO
,_—

A n.os

I
where

LRA = actual leak rate to be reported

I J LRO = observed leak rate
.

VW. = leak detection system efficiency

...—....7..,., . ,,, ,., . ,.,,< .,- . . ,,.... .,,. .,5 —.... ,— _,_— _ . . . . . . . . .
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FIGURE8 .

bleed hole shall beat the opposite end of the specimen from the water inlet hole. The bleed hold shall be located in the
end cap so as to allow all of the air to be removed from the inside of the specimen. The ports shall also be located in
sucha mannerastoallowallofthewatertoberemovedfrom the specimen for subsequent internal gas tests.

5.6.3 Setup for test series A

An example setup for test sefies A is shown in figure 5-8. Duting test series A, pressure loading changes from internal
pressure to external pressure and back several times. To minimize test time, the tests may be conducted with an
external pressure vessel in place for the entire series A. The external vessal may be used as part of the internal
pressure leak detection system provided: *

a)

b)

c)

The objectiveofa leakdetection sensitivity of 10-3 c~sec is sought by all resonable means, remgnizing that
absolute demonstration may not be possible.

The external vessel is liquid filled and precharged.

To validate suspected leaks, additional tests should be performed to confirm the rate and source.

1)

2)

3)

EXTERNAL PRESSURE CHAMBER

GAS PRESSUREINLET
FOR INTERNALTEST

f

1) FLEXIBLE HOSE TO LEAK
LEAK DETECTION FOR DEECTION BUBBLE TUBE
EXTERNAL PRESSURE TEST FOR INTERNAL PRESSURE TEST

SHOP AIR INLET TO DRAIN 2) PRESSURE TRANSDUCER FOR
WATER A17ER EXTERNAL EXTERIOR PRESSURE TEST
PRESSURE TEST 4“

1 i

EV’”T~t21_(
TEST PIPE

——— —— ——— —— —

TEE; I — ~mERNAL TEST [ :;:

L
FILLER BAR-—— ——— .—— — ——— A

u
1) PRESSURE TRANSDUCER

FOR INTERNAL GAS TEST
2) WATER FILL FOR EXTERNAL

PRESSURE TEST
3) WATER DRAIN A-R

EXTERNAL PRESSURE TES

\ CHAMBER FULLY
FILLED WTH WATER

Figure 5-S ~
Example setup for test series A I

5.6.4 Leak detectionbywater level

The leakdetection system is similar to that shown in figure 5-9 and described in clause 5.5.5, except the entire system
is full of water. One ported end cap is connected to the bottom end of a graduated cylinder with a flexible hose. The top
end of the cylinder is open to the atmosphere to prevent a change in pressure due to varying water level inside the
cylinder. ,’

Before starting the external pressure test, the inside of the specimen is filled with water. At the same
hoseand approximately half of the graduated cylinder are also water filled. A coloring agent should
water inside the cylinder for ease of viewing the water level.

—

1
..!
,,

—-- ... .————

time, the flexible
be added to the
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FIGURE 10

JOHN WATTS 7“ PIPE COUPLED CONNECTION

I ! 95% ACTUAL PIP

1S0 SERIES B TEST LOADS
SAMPLE #2

I

. ..— -——. --.-—

-1,500 -1,000 -500 0 500 1,000 1,500

COMPRESSION (KIPS)
TENSION (KIPS)
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NORTH STAR STEEL Seainless Tubular ProdUctE CERTIFIED” TEST REPORT 04/30/98 3
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Hf3ATNO. : SLN TJ30147 I CUSTOMER : ]NSSO MILL ORDER-NO,: m.
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APPENDIX B
THREAD DATA FOR SQUARE THREAD FORM
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GAGING PROCEDURE FOR JDW PIPE THREADS

1, The machine must have a repeatabilhy within .0002 inch over the workingstroke
required.

2. Set-upgagingof firstpq while still in chuck.
2.1 Confirm that threading tip is at the machine centerline, is square and level.

2.2 Checkthreadsurfacefinishto be 32 RMS or less.
2.3 Checkthreaddiameterat GSET withMRP gage.
2.4 Check thread chmvster near other end and calculate the taper as an

independent check.

2.5 Check thread depth, lead and form with a 50:1 trace, or by plasticmouldon
a 50:1comparator.

2.6 Check thread depth with a dial gage, to match the depth per 1.5 above.
2.7 Check thread form with a profile gage to confirm 1.5 above.
2,8 Before production begins, the setup procedure must be obsewed and

approved by Watts.

3. Production gaging.
3.1 Check each thread diameter at GSET with MRP gage.
3.2 Check each thread depth with a dial-gage.
3.3 Check each thread form with a,profile gage.
3.4 By sight and f=l, confirm that the thread sudhce is 32 RNIS or better.

--—---— ----------- -~ s~~c~ F~sHJN~ ~Q~l~~Ts .—-.-..-.—.-..--..—.-..

A. Surface finish aYtum~ shall be RMS or better.

I

:

)

——

B. Carbon and low alloy steel shall have a plain phosphate coating no more than 0.0002 inch thic~
which is normally limited by aclean bath. N-oadditives such as cadmium or zinc shall be in the bath.

C. ~ threadsshd have ~ ti~OSCO@C S*WS removed.
C.l Ati Mm&titie Ubyatlat50 B~myhtitietietiw&~

being rotated m the machine.
C.2 CR-Ath@ads may be blasted with Size 13 Glass Beads or smaller. The &we may take on

Frosted Look but no base metal shail be removed and the surfiwe FEEL shall not change.

D. No-rm+-lyid or chemical surface damage shall be allowe~ and suitable protectors shall be..
installed by the rniumracmrer.

5.20’9-

,.,,, . . .,,. —.. ... . ., ., ..., ——- ---— ------
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TCJRN.006 OVER NOMINM _DI&. .-. . I PIPE I.D. IUFJGE
&054 TO 6.174

I Y45
j’.

1,
WJ J..

.
6.875”. ~

6.435” D
—- e— z -.5

‘1/ 6.35 D
z --.0711

I ‘6.979 ~~ Z -2.75

.—- z .3.~7
--.—..... _

1.

SETUP TAPER ~:
., --

-

I.—

II A
1

\

----

10 TP1 bN. .&7 TNER
WITH INSERT 90427

6.281POD. AT F’AcE

6.235 TOOL TIP DIA.

6.9071 P.D.

‘-l

la DEG ST&
& RJLLou’r

E

6.8611 TOOL TIP DIA. AT Z -3.2 PULLOUT

INSERT FACE AT Z -3.28

/ / /
SAGE THREAD O.D.
~ MRP GAGE

//

8 .——
48 ‘\

JP_IPEFIRST THRXAD
PER 12WG. 90410

6.429 D .?SOIvIU&KL*
z-.5

T
6.869 D NO~AL*

Z -2.75
z’ USING 6.429GSET
1’ *MAKE 1 PART +.0035 TU +.0025

SETUP TAPER . 50:1 T13READ TRACE MUST *MAKE2 PARTS -.0025 TO -.0035
MATCH OVERLAY +/-.0003

Ul lnfOtilon on Ul18shut iscorrfWuItm and & for fih dmving is $!fOpOfiW Of
y$. Gnly ● s ●uthertzod in wrltlng.

)

John o. Wxnh P.&
furthudua and fw LI=u hfmrmbon, uxtwx: For usc onlys wtiwrtzti in wrlthg

JQIIIIRVMS,P.E. WATTS TYPE FJ80PIN- sfanho~
i+cw~ T- ~0~ m. BY: DWG. NO.

Tctqmong (793] 4$2X2 Fax {713) 48%2372
CKD. BY: JDW 904301?f

.
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SETUP
PIPE ti. RANGE TAPER 6.781 D -6.904 D
6.054 TO 6.174 CHECK z -.0711 AT FACE

6.179 D . 6.278-GSETz -3.28

)
z -2.75 . 6.677GSET

Z -.625

+/- .002 3X4 TURNTOL

PULLOUT AT 15 DEG, WHILE IN EIRE.4D LEAD .

h--. INSERT FACE AT Z -3.28

14b-L-

6.2500P.D.
6.296 TOOL TIP DIA. AT Z -3.2 PULLOUT

~ DEG L~~ ~~
t

PIPE O.D. RANGE
6.965 TO 7.070

w-

.- . . .

cm 10-IH ON
.1875IBJZXTAPER
WIII INSERT 90427

SETUP TAPER CHECK
6.2844 GSET T
z-2.75 .

6.683 GSET
~ z -.625

‘$7\ ,

6.850P.D. AT FACE
6.896 TOOL TIP DL4

50:1 THELEAD FORM TW4CING
MUST-MATCH OVEFU.4Y

F -

~_) [

/“ \ ,yy<
GAGE THREA.D BORX

/ WITH .MW GAGE ‘. / / /

D~oM*

WIPE FIRST THRE.+D
PERDW-G90420

USING.6.683 GSET
*MAKE 1 PART -.0035 TO -.0025
*Nf&E 2 PARTS +.0025 TO +.0035

All MorvMon orI mlsSW k COITIWWMand is fw
)USO only as ●uthorized in wrltlng.

II For furthofdka and for Llosma informatkn, contact:

John D. ~, P.=
50S4 Stanhope

Houstq T- n084+033
Tsl-Ph~ (713) 453-2312 Fax (713) 46>2312 .

This drmvlng Is propstiry of

John O. Wa$ts, P.E
For u- only as awxxtzsd [n wrrong

WATTS TYPE FJ80BOX
OWN. SW DWG NO.

CKD. By JOW 90431~~
. ,,--v-
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FILECOMER●

.005x 45
7.0000 I 3.8871

w

T 6.s
3.6871~

GSET AT 2.75 A
6.7163 TRN
6.7103 THD

. .“E+JOUORAWi6NUH8ER

90329~..—. .. ...

1
GSET AT .625

D 6.3234 TRN
6.3174 THD

6.227
.1035

*
6.1037 L
ATFACE~

F-
50:1 THREAD TRACE MUST _
MATCH OVERLAY +/- .0003

6.028BORE
AT4.087

+/-.002BORE‘IULEWNCE

6.756BORB _
AT .200

MM UITHFILE .00~

7.000 NoHYo. -

1“
TTS ~E FJC

“THREADBOTEENDS
3 P.AIm+.mm+.~
3PMus -.oo25m-.oo35

USIN~ GSET 6.319. ----

h
TURN O.D.

r+.017,

I‘ME’‘00LmD1PITcH DIA. = 6.852
j ,99?4
2.7871 I ATPULLOUT 3.787

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
All IHFORRATIOHONTHISSHEETIS
CONFIDENTIAL& IS THEPROPERTYOF
JOHtlO. UA~S, P.E. (281 )463-2312

ORUSEONLYASNJTliORIZEOIfl URITIf(
(U.S. ANOFOREWlPATENTSPENDIHfi)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:lHREAOSPER!NCH.

.1M9 llf./1/f. TnPERONOIA.

.005 ! I
/

WATTS- FJC -05-01-99

~1.iOOOf !,EAO
+/-.0003

i/-<l)l)llJ ACCUH.

2--+.0513
3TEWT00L +-/-.001

k- .0419

“t
“%

.=lS 0E6 +/-5’ STABFLANK

“~20E6 +/-:’ LOADFIANK

,01000 CRESTRAOIUS

F
.00800“ROOTRAOIUS -

6.1518 P.D. AT FACE
6.1058 TOOL TIP DIA.

~_. .040 /iOH.FAC:UIOTH

THISDWGGIVESX & Z COORDINATESFOR MACHINING
JOHND. WATTS,P.E. 5054STANHOPE,HOUSTON,TX 77084-3033

h- 6.094NOM.L“.

--l

F -LUSING GSET 6.684, THD ONE END
*6 PARTS ..0035 TO ..M25

6 PARTS +.0025 TO +.0035
II

I 10THREADSPERINCH
.1875INYINTAPERONDIA Ii

I WATTS T~E FJC BOX {

7.000IJOM. O.D.
0.453WALL

+ 32#IFT

PITCHDIA. = 6.1212
TOOL TIPDIA= 6.1672

- AT PULLOUT = 3.8871

GSET AT 2.75 T
- 6.2784 TRN

6.2844 THD
- GSET AT .625

6.6768 TRN D
6;6828 THE)

>
7 5*.

.0S0 HOX.FACE

... . ,., _.. . .---,---- ...... . — -. —.—
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SURFACE FINISH AS TURNED, 32 RMS OR BETTER
)

2 DEG +/-5’1
1-h

——\
\l

.0250 REF

\

. . \

I
f

\,L.05( IREF -

~~ 1.

\. “~ ‘ ‘“

I \,,025kF
,. $.

\
;.

1

““\\“,,,. --

I 1,
“— \

.\,. ‘\~.,... ‘ \ Y .

,1
\ ...... \.,.., \,,

I

I

.1

I

.1000 +/-.0002 AXIAL PITCH
H

.0505 +/-.0005 GAP WIDTH , .0495 +L.0005 THD WIDTH i
-—- +

.0419 +/-.0005
L

.0513 +/-.0005
.(3419 :/-.0005

+

——

— ~009375 REF

~

.008 R +0/-.001

.0020 REF

—
15 DEG FLANK LINE INTERSECTS
ROOT AND CREST LINES ON CONE
LINES OF THE .1875 DIA. TAPER \\

\---

I All information on this sheet is confidential and is for
— use only as authorized in writing and may be

ktected by U.S. & Foriegn Patents and Patents Pending.
r-1 For further data and for License information, contack

John D. Watts, P.E.-.

_l
5054 Stanhope

Houston, Texas 77084-3033
Telephone (281) 463-2312 Fax (281) 463-2312

L

—- +———. - \ — —.

This drawing is property of
John D. Watts, P.E.

For use only as authorized in writing

10 TPI WATTS TYPE C TIRE/@ DETAIL ‘
DW?N.BY DWG. NC.

CKD. BY 90516l’;.

.. --.,,,., ,, .,.,. ,.. .—



!

IO DEG
J

[+

45 DEG

‘)
.0448 +/-.0005

1 +

1 ,0581 +/- .0005

-i

.0513 ~
7- .0005

- .

T“ - T
.030 .080 REF

~ HOLD TIP TO C.L. .3696 +/-.0005

+/-.001
t +’ I i

\“ i I .013743 REF

I 2-J15 DEG+/-5’ . .
~\\

.—- “ .0429 +/- .0005 .008 R +/- .0005 .010 R +/- .0005

1- -%I- TOP OF EXTERNAL

1
THREAD INSERT I

1.. .0500 +?/-0
l=d 2DiG+’-5’
I. +/-.0005 ‘

+3..
1. OPTIONAL +

( II

1
W STANDUP

I
I

[

I

s

1“

:.

I

FOR THREAD FORM
SEE DWG. 90516=C

LAP.002R

“TOP OF INTERNAL
THREAD INSERT

\

THIS THREAD FORM IS IN A
SEIUES OF THREADS HAVIFK
PATENTED CHACTERISTICS

ZEROTOPMICE

II Ill

1/16+/-MM II \ I II I
I H I I I

I I
I 1

1 -’w5 DEG +/- 1/2 FRONT CLWWCE ANGLE i-iAS

A 1.3DEGHELIXANGLE7Y3CLEAR
BORES2 INCHESANDLARGEIZ

I
NOTES IN

\ I
I I

1. FURNISH A 5(11 ‘ITLANSPARENTOVERLAY I I

,- WITH THE - INSERT,TOCHECK INSERTS
I I
\ I

ANDTRACINGSOFProduction l’WtEADS. 1 \. .

I2. USETNMC43SANDVIC(X225 OREQUAL,AS
HARDANDASlUUGH. SPECIFYONQUOTE.

15DEG . --
SECONDARYCLEAMNCEONINTERNALWSERTSONLi”

)!!70-”8? ‘t!t%’$r’?z%’%?w%! ki~
ForfuRhordat8artd* Uaa?so intormatiotk centaok

John b. WAts, H% THREAD INSERTSFOR10TPI- .1875T- 2 DEGX 15DEGFLANKS
30s4sfanhopa

HoustomTUC8Sn0a4a33 DwN.0%
, Tolaphom(713)463-2312Fax(713) 463-2312 CKD.BY Jbw

DWG.No. ~0427 ~

—

,..... ,- -..,-,.m”m . , —— -—- ----
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I
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- ‘ FEEI) OUT ON
‘ cw~R .ANGLE

\

/

\
. .

*.

“ \

ON THREAD TAPER

,.

x /

\

\

LSTARtiG Z TO TJ3READ .
.—— — —— >“ I

STARTING Z TO WIPE 0.025 ! \ \

TO WIPE THREADS, MACHINE MUST
STAY IN THREADING GEAR AND LEAD

1
,.1.

1

1 John D. Watts, P&-.

I S054Sta.nhope
Houston, Texas ~08&3033

Tel-phone (713) 453-2312 Fax {713) 483-2312
I

START WJJ?EAT THE SAME
STARTING X USED FOR
THE FINAL THREAD PASS

This drzrwing is propertry of
John D. Watts, i?&

For use only as authmlz~ in writing

HOW TO WIPE FIRST THREAD
5WN. SW DWG. NO.

CKZLBy Jl)W
90420 “
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APPENDIX C
THREAD DATA FOR ROUND THREAD FORM
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I 7.OCOO 3,]799
I

-)
3,77?3

‘k
SOllG.

*+.
4.9Q61

,031 8

6,9061.
3.5799

+

——

Q)
‘- 7,000 MM, O,D. ‘— ‘-

I
*

I

I
.041

6.8546P.D.ATPULLOUT
1 i

_ 5;??3480RE}—.liiO R; DIA 36..7879
3,6199

.1
ATXLLOU7 :3.479:

..........,.,,,,,..................,.
ALL INFORHII71ON ON JN]S SH~tl !S :
COWIOEN1IAL t IS WE PROPf8rY OF :
JOHUD, UATTS,P.E, (281)$63-2?12

R LISE ONI.Y AS IWrtiORIZEO IN ilR1TIM

( U.S. ANOFOREIGNPAT6NT$ PW01N6)

AT PU1lW= 3.73[

“

+/- ,00!0 ACCUH

~ \/

,1 JDW. DWG :

90621-A
:

I :

1’”5
....................................... +/-.001
10 INREAMPERINCh. K

I

.0&26 W 100L
C,18442 ;N,/[N, TAPERONOIA.

WX LARGEPINS
TURN X=6.367+1-.001 .05658EiUEEt!RAI)IUSCTR$

I
THREADX=6.362 +/-,00 1

1
G$CI AT ,625

SIX SMALLPINS
20IMit/-5’ STABflANK

TURIN X=6.3(M +-.00 I

[

O 016 +/-5 ‘ L040FifINK
THREAD X=6.359 +/-.001

‘ ,)
.625

CRE57RAI)IUS
6,2713 FITTO50:1OVERLAY

[
.1380 ROOTRADMi

i

I
6,1093 ●

ATfAC&
6.i(193RT>DIA. 6.1760 PO

f ,043 WI. FACgWOW

1’
iHIS DUGGIVtS X & Z COORi);N14fESFORt4ACHIWNG PART-TO-PARTS.0.=,140TO,206

!lOE-fJX,lh JM 9Q WHEN COATBD WITH 30 WT,OIL
JO}IHO. IMl;s, P,E, , 5054 $IANHOP[, HOI!STON,TEXAS77084, ( 281 ]463-2312

; ‘ WSPEFIRSTTHREADS
OF BOX ANDPIN PER —-—
JDW DWG. 90622 .

< 1
6.0940 HOH.1.0, b t 0.453 NOtt.kill.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
6,0364 80flII

,. .,...
: ALL INFOIWATIONOHnils SHEET15 :

3’9799 : cOtiFI(lf#![IN,# 1$THEPEOPERTYof :
I

04RI OIA 6.1438 PO

SH LARGE BO~s : ;OW.0, UAl?$, P.E, (281)463-2312 d

x=6.664+/.,00] :fORUSEONLYASIAII140RIIE!)M URJWIG:
II~. X=6,667 +/-.001 : (U.$. ANO,FORtIGNPATENT5PENOIH6) :

It 31.68 NORLWF1 ‘GSET AT .625 FROM FACE ., . ...0...., .,, ..,,..,,. . . . . . . . . . . . . . . ..

s~ SMALL13C3xES !O.THREAOSPERfliCM. -

m x= 6.661 .i875 1)1./1N. TAPERONO;A. #

TZ-IREADX= 6,664 +,001 {

.

.- x, -’ ~-.-.-n ... . ,.,- <.~.. .==,...,,.,. ..J....... ..?,.,.,.-., t,>.. ........ . .,.—. — ..
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UUTAT M DEG, WHILE IN THREAD LEAD

I

\IMDEGsrAB k. “ iN~TFA~ AT Z w3,28

6.2525 P.D.,

‘MNc \ [ r’ 6.3192 TOOL ‘HP MA ATZ-3.2PULLOUT

[
2 DEG LOAD FLANK

6. WAD Box ‘ —

-.

pm OD. RANGE
6.965 T(3 7.070

‘J_

,.

1.

I

FOR ALL OTHER DETAILS,
SEE DWG. NO. 90621

II

I
I

MAKE: ONE SMALL BOX
TWO LARGE BOXES

,..

W* drawing h Vrofwtsy of
John o. Wart& ?i~

Fe? 080 on& a Wthamd ~ wt~-

WATTS TYPE FJ80BOX
OWN.S*
cmCY! Jaw

DwG?m ~0624

L.

!

I

I

I

I

!---- ,- --
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I Ql”.1.

6.’8953.D . 6.4794D \ 6.3768
6.999D Z-2.75 Z -.62S“.‘ Z -.136

I ‘“-z-3.’= ,.

PIN’
// I

6.283SP.D. AT FACEI
6.2168 TOOL TIP DIA.-

\

dIQ CUT 10 TPI ON .1957 “/” TAPER
;’ ~~G ST~ 6.9096 P.D, WITH INSERT PER DWG 90620

&Lc)uT 6.8429 TOOL TiP DIA. ATZ-3.2PULLOUT

- NSERT FACE AT Z -3.28

/ 0
/

: 4GE mAD O,D.
hm MRP GAGE

;’ WIPE FIRST THREAD
I PER DWG 90622 “

{
T Z -2.75

F ONE pm GSET = 6,477 i-.001
SETUPTAPER 50:1 ZHR&U) Ti?ACE MUST TWO PINS GSET = 6.474 +/-.001

MATCH OVERLAY +/-.0Go3[
i Ilflro~ on mm mk a41fwmu mld h f-
us. waty 8s ●uthe#t Zed in wfltlng.
Fwtumm and W Ltoal- Wwlnm. ~:

-amRE WATTS TYPE l?J80PIN1 m se~b~r’ VW~2 Pm (713}U*2212
[
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PAGE B3

& 90623~INS??ECTION:~CORD SHEET FOR DIWWINGS 90624
. . . . “~”>

“(AII of $ese parts are 30 hches long.) . .
. . .

- .,

.625 wQescnpuon MOLD cNo “ SETUP ONLYREADINGS- ~ I “
- -—— . .

BOX DWG.

NO. 90624

. .. .

..-4 /22. ;““ “ “
. .

. .

v, . ...
.~ “’“

. . . .

,.

.’

“‘ .Ak$x%OxId’
.6.664 H-.00

ITU3EAD LENGTH AT PULLOUT ~19

—

20”

E.,, “.

“q

..

‘.

rHREADLENGTHAT PuLLOuT

F’
.

r~EAD LD. AT PULLOUT*BOX
6.66? fh.oo’

[ /y/#d
_ m“Y@ 21

,.-
PIN DWG.
NQ90623

. .

“jjqky(.
M“

“MAXPiN
6.477~/-.001

22 MIREAD LENGTH To PULLOU.T1

I

. .

imipm. :’
6.474+/-.001,..,

#Id
L@
7
J@’”

[,[ ‘

23
-

i4 .
-

) rHMAD TAP~ IN/fN ON DIA. .
. .

1.

“hmiIN-’ -=i-d”“
S.WIPE FREEOFSHAR.FIH)GES?.

,.
. .
. . WR FIN 63 RMSOR BETTER?

IWREAD O-D.AT PULLOUT i

.%

..
. .

Note: Max means Maxim&n Me@; Min means Minimum metal..,, .$ . .
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Working solutions,Inc.
4810 Nett SWet

Houston, 1X 77007
(713) 862”3868

SCMXTCOAT i5047
(800) 829-4419
Fax (71 3) 862-559’

HeavyImmersion21ncPhosphate

SOLUCC)AT5047 is a liquid zinc phosphate for ‘hrmxxsionuse to produce kavy, extremelyfine grained
coatings. SOLUCOAT5047is especkilysuitedas an anti-galiiigandcorrosion preventivecoating. Coating
wci@tsbetween2000to 4500 rng/sq.ft. can be easilyobtained on low carbon steels such as 1010. coating
weights between 1400arid 5200 can be obtained on highcarbon steel suck as 4130.

SOLUCOAT 5047 is formulated to produce excellent coatings with little or no bath break in. The
$OLVCOAT5047bath is easyto operateandmaintsin: it operatesover a wide concentration range and has
along bath Iifedue to high tderancc for iron.

.
mm CALI CHARMCTEFUSTICS:

Form VISCOUSliquid
color ‘c Emerald green

,) pH Acidic
Volubility Rapid & complete

OPERATINGDATA .
>.
13quipment StaMess steel tanks and heatingcoik are preferred (electric heaters maybe

quartz or teflon). DO NOT heat phosphatebaths from bottom.

Concentration: 3- 10!40by volume

Temperature: 155- 180’W

Contact Time 5-30 minutes (depending on desired coating weight and material behg
coated) ,

Total Acid 30-90

AcidRatio: 3:1-8:1
(total acid/free acid)

pH 1.4- 2.4 ‘

,. , .. . . ... . .!. .

-.

. .. . .. ... -,,.. ,,.7. ,.-ca..->.-r?c-r--c.,,.,,,,.,,....+.,..,.,.,,..,4 . . . . . ... +., ., ,. . . . ,. .. =.,. .,, .,. ,,. . . ,. . . . , .-,.. > .
. . .— ——- --
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TECHNICAL DATA

@w@ SOLIJCONS5047,PRge2

;(“);&31uti@nS———-———,— ——. ..——
Workingj Solutions, Inc.
4810 Nett Street

I Houston, TX 77007
[71 3) 862-3868
[800) 829-4419

sC)LUT1ONMAIWJP AND MmTENmcE fax (7 13] 862-5591

1. Filitank about 3/4 fill of water.

2, Add 6,6- 10 @lons of SOLUCOAT per 100 gakms of solution. One percent by voh!rneOf
SOLUCOATis equal to 9.1 points total acid. Start up and operatingtotal acid shouldbe in the 60
-90 point range.

3, FiIltankto operati~ level with water and mix thoroughly.

.4, Heat bath to recommendedoperating temperature.

5, Monitor total acid content of the bath by titration (see CON’TROL).!.

,. 6, Maintainbath by adding SOLUCQATbased on the folbwing forrmk

) TAIVI - Total Acid Points Desired,-
1- ATAP- ActualTotal Acid Points (determinedby titration)

Formulx
(TAPD -ATA??)X.00115 X(YOURBATH.SIZE IN GALLONS)=

@dkms of SOLUCOATto AddtOTank

13xam01e:
l?kth Size: 400@ens
Actual Tota[ AcidPoints: 50
Total Aud Points Desired: 70

Calculation: (70 - 50) x(.001 15)x400 =9.2 gallonsto add

C.QmRQQ
Total Acid Aualysis

)k2agents; O.lN sodiumhydroxide(NaO13)
l?henolphthaleinIndicator

Procedunx

,-,

-,:..- T , ,- y,;.-rw,-~ - , .. ,..,
. . .. . . ... . ,=..M,. ,. ,, . . . , -,. , ,

. . . . . .
,.. -~>,- , . . . . —- . . -—. ..—...- -c+
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SOIJUCOAT 5047, P~gc 3

M+lutidms __ __—__;:.,,Y
Working Solutlcmt !nCi
4810 ~ett Street

Houstot?, Tx 77007
[71 3) 862-3868
(800] 829-4419

2, Add 25 n-i.of tap water (in hard water areas - distilfedor Ill. water). Fax (713) $62-5591
3, Add 6 drops of Phe~olphthdein indicator.
4, Whiie swirlingflask contents, titrate with 0,IN sodium hydroxideto a pale pink endpoint. This

measurement(in rids.)h Total /iGidPo’mts.

Free Acid Analysis

Reagents: O.lN sodiumhydroxide@aOH)
13romphenolBlue Indicator

l?rocedur~

1, Pipette a 10MLsampleofcooIed bath into a clean 125ml. flask.
2, Add 25 ml. of tap water (ii hard water areas- distilledo; D.1.water).
3. Add 4-5 drops of bromphenoIblue indicator.
4, While swirling sample, titrate with O.IN sodiumhydroxideto 3 greenish-yellow endpoint. This

) measurementis Free Acid .Points.

Dissolved Iron Analysis (ferrow iron conteni)

Reagents; 0,05N potassium permanganate “
1,0N sulfuricacid {H@3~)

Procedurix

1, Pipette a 10 ml, cuoIed sampleof bath into a clean25 ml. flask.
2, Add 1.0 ml, of 1.0 N sulli.wkacid,
3. Titratethe sample(while swirling)with 0.05N potassiumpermanganateto a pink endpointwhichis

stable for 15 seconds. !

CalcuhatiOw
Iron Points = mi. O.OShrpotassiumpennanganate x 0.25

‘AIron by Weight (Ferrous hn Content) ==Iron Pointsx 0.1125

SOLUCOATS047is anacidic product, Avoid skin and eye contact. E?contactshould occur, flush with
water for at least 15minutes. If imitationpersists,get medkal attention.

FOR FURTHERDETAILS - COiWJLT MATEIUALSAFETYDATA SHEET
I
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Woiking Solutions, Inc,
4810 Nett Street
Houston, ~ 77007
[71 3) 862-3868
(800] 829-4419
Fax (713) 862-5591

.#KIX’ENTION: ~. JO~ ~AT~s

FAX NwMmw 281-463–2312 ZmJmmm ~m , $MIE

FROM: JAY DAVIS

DATE s-l 8.w

NlJlM13ER OF PAG= (Inchuling the awerpagqk
4

If there are any problems with the transmissiori of this document, please call
(713) 862-3868 arid ask for

,. ) HERE IS THE INOFRMATION YOU

YOU NEED FURTHERMSI$TAZ’KX

REQUESTED CONCERNING

PLEASE CALL ,

!

SOLIJCOAT 5047, IX’
I

,
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APPENDIX D
MAKEUP/BREAKOUT DATA FOR SQUARE THREAD

SAMPLES
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STRESS ENGINEERING SERVICES, INC.
13800 Westfair East Drive Telefax: (281) 955-2638
Houston, Texas 77041-1101
(281 ) 955-2900

TEL EFAX COVER SHEET

DATE: June 11, 1999
SENT TO: John Watts
FAX NO: 281-463-2312
SENT BY: Tom Asbill
SES PN: 5806
TOTAL PAGES 3 (INCLUDING COVER SHEET)

IF ALL PAGES ARE NOT RECEIVED, CALL: Judy AT (281) 955-2900

MESSAGE:

John -
Attached is the revised makeup procedure.

If any changes are needed, please make them during the test.

,i’ We plan to do these on Tuesday and Thursday. Friday another project needs
the equipment. So, if we do not finish on Thursday, we will do so the following
week.

If you should need me next week, tell Bob Wink or Greg Stafford and they can
get in touch with meat the API Standardization Conference in New Orleans.

Best regards,
c
/-

-— - .—— .—-...— — —----
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JUNE PRELIMINARYMAKEUP/BREAKOUTSUMMARY
JOHN WATTS 7“ FLUSH JOINT CONNECTION

16-Jun-99

PIN BOX MAKEUP LUBR. PLANNED SHOULDER FULL MAKEUP SPEED BREAKOUT REFURBISHING8C
NO. NO. NO. GRAMS TORQUE TORQUE TURNS TORQUE TURNS RPM TORQUE GALLING OBSERVATIONS

15A 3 MU 1 API 63 4.2 turns N/A NIA 6,261 2.165 7 3,004 SLIGHTGALLBACK OFBOX

DREMELTOREPAIR

MU 2 API 54 3.7 turns 7,104 3.499 12,426 3.523 7 13,100 MORE SEVERE GALLING & REPAIR

MU3 BOL 37 8500 5,394 2.632 9,575 2.633 7 8,820 MINOR GALLING

15B 4 MUI API 41 8,500 6,812 2.791 8705.2. 2.789 7 7,737 MODERATE TO SEVERE GALL& REPAIR

16A 9 MU 1 API 40 6,000 4,726 2.459 7,229 2.459 7 7,929 SLIGHT GALLING

JUNE PRELIMINARY MAKEUP SIJMMARY.XIS 07/3111999
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MAKEUP/BREAKOUT LOG
7’1JOHN WATTS CASING CONNECTION

#-

.
. .

‘.”.

Page / of

PIN BOX MAKEUP LUBR. PLANNED SHOULDER FULL MAKEUP SPEED BREAKOUT REFURBISHING &
NO. . NO. NO. GRAMS TORQUE TORQUE TURNS TORQUE TURNS RPM TORQUE GALLING. OBSERVATIONS

w h 3 J L93S ?:ah$‘... /’.-’ bab\ 2,\(Q5c? 5Oc)qW$z#w:>$R:?tXiN~
/’f5A ? .2 54 s 3,7 md 7104 3)477 1242% 3,523 7“ 13 i~ $K%Y7$”%w’%x%: ‘s

Is B5m ($g{~ 277? 8705 2.789 .7 7737
37 a“ ~ti~ 5394 2ttQ3L 4?575 2, ~~g 7

J&z W+WW6aMr=$
*.. B(!32D 5kz2z #m.zu’#&@ -~~~

I{04. 1
&* s

@x2 4’7244 2445? 7ZZ9 2,4-57 WZ9 1/ “ +
t ,

1

.

06/1 1/1 999
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~ STRESS ENGINEERING SERVICES, INC.
_ Houston, Texas New Orleans, Louisiana Cincinnati, Ohio
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Stress Engineering Services
Torque Turn

ibrationCa

Load Cell “..-,... ..-TJA------- -—...._-—
7—,—..—- —. ,.

:CapacitV:~~Oj.. .. %1Lbs.

, shunt: ~~ Lb~m
1

Power Tons.._— . ..———-——.—. ... .=. ..——..—-..=

Casing vI= Inches

.:CYaa’Gai’ii: “-’-”- “--”-“- - ‘- ‘- ‘“”
~-j ,1-=[ ‘-----....——

Cal time date
. . . .. ——. ----- — ....-——-—

~lo6114j199.,9:53_A~. . .. . ______ ,.— 1

Daa Board

Raw Volts -0.144 volts

Load Cell 0.09 Lbs

Torque 0.24 Ft Lbs

Gain 2704.21 Ft Lbs/V
Offset -0.144 volts

Control Board

Raw Volts -0.144 volts

Load Cell 0.08 Lbs

Torque 0.21 Ft Lbs

Gain

Offset

2704.55 Ft Lbs/V

-0.144 volts

CalibrationFile

,.

. .—.-——
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E %;%%eer’ng‘ew’ces
Calibration

Load Cell.,,,,....-=.,..-.....e-e--.. -m... . -Y?.-.-—--.x-1—. “—-—,

S/N fj2428 ~ - - {.... --.—... ---—-—...,.-.———,————
:Capacitv:~lOk -, . ] Lbs..-. -.. . - —-—.
‘ Shunt: :L~[ Lbs.

!
Power Tons—.— -- —.-—-—s--— —---. —----—,

-sw!-2dm’”ch’s

Cal time date
9 9:53AM j.-—...+_............ .

CalibrationFile

Dau Board

Raw Volts 2.556 volts

Load Cell 7302.59 Lbs

Torque 19473.56 Ft Lbs

Gain 2704.21 Ft Lbs/V
Offset .0,144 volts

Control Board

Raw Volts

Load Cell

Torque

Gain

Offset

2.556 volts

7302.55 Lbs

19473.47 Ft Lbs

2704.55 Ft Lbs/V

-0.144 volts

., ... ...- ..-_. ——. —.—- .-



Stress Engineering Services
Torque Turn
Test Setup Information

.. . . . . . .—...

ProiectNumber ~l?~~!...-...-..–-----.-......,-

Pipe Size __l
;-.

Pipe Weight~ll~32Ibs.ft.
..- ....-—......... ...-...——-..—.—

0 ___ -, J
. ,------,.—-----—.-—.= .. ..

s Casing ~
,.,——— .-.——-—-----

Operator ~!Q~E9_&!affOrd..-..-. ...~

ThreadCompound;&he I
Pin Box

SurfaceTreatment[-d -[
-... --: .=.=_=.~-~...—..------ __-.=...-_-... .......~_-...=.,_............

Iesl-S.eWp-Eile____.... .... ....... ... ....... . ——————--- -.L-
&@\_PrOject\Torque Turn\DATA\5806.su.... . .

06/14/1999 10:16AM

,’
,

-.. . .—-.——-—— —---- —
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j. Stress Engineering Services Project Number: 5806
4:.,”‘

JC

-e Torque vs Turns Plot$’”~~ RPM vs Turns Plot Pipe Size

John Watts 7,000 in.
20000-, .,t .,. ~m..- 1

.17500- ‘- -----—--”-- ;-’”-”---–-----’ ----- ‘-’- - ‘-- - ‘-” ‘ -

q I 500(j------- +—————— ——..— -
4

k i 2500--
1 1~ -—----- . ... . .. .
,

i
~ 10000-“’

J......———+.__.._ -— ——_._._L._-... —.—— ..-—-,..-... ... . . -

1:
L~ 7500-

. -- , ;...-----.-..,---- ----- -- ....+....... .. .. . .. - ..+ ....-.

~--’’–’;---- “---- “ ““’-”‘-’“- ‘F”-
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t r

TURNS

=‘1
8-h ----!-–— : / ‘-–- - —————.-. .

5_.,:-:?~ -t ------------.--—.—.--.—-—.... .... -. ...
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3-“ ‘- ---—-” : , ———- -.

O-,-i~~-”,”” ‘,””~”i 1 1 i I
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4s5 5.0 5.5 600

Jiy&llllm

MakeUp # 1

Pin Id; 15A IIBox Id : 3

File Name: ll_0315.dat

Maximum Torque 6261 Ft-Lbs
Shoulder Torque 425 Ft-Lbs
Delta Torcwe 5837 Ft-Lbs

Turns @ Max. Torque 2.165 Turns
Shoulder Turns 0,228 Turns
Delta Turns 1.937 Turns
Total Turns 2.286 Turns

Pin Dope , 24 Grams
Box Do~e 39 Grams

Operator: Date:Time of Test
Greg Stafford 06/14/1999 : 11:37:29 AM

.
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$,,.;:$’ Stress Engheerhg Services Project Number: 5806
Wr Torque vs Turns Plot.>-

*. s ‘ RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in.
20000-I, I
17500-1 - - ‘ ---- . . .. ....- . . .. . . ..-—.- . . ... ..---- .

~ 15000-

$12500-

: I ()()()().. ; -- ..————— . .,.——, .~-— ,----- -. -.=--

g 7500,, __-.&-_: —— .-—.— ------ .

g 5000’-!::’! : ———-- ... —. .
i
i —-. -+. .—. , .,.

\
$

/::.
..- —- ...— .. . . . . . . . .... - ---- .._:___ . . ... .. .. .. . . . . . .. .. .. . . . . .. . . . . . . . . . . . .

1,5 2.0 2:5 300 3.5 4.0 4.5 5.0 5.5 6.0
t I 1 1 I I t I I I

IO-*. ~~~~~~,....., --- - ~ .-.. TURNS , . .. .. ....
z I e
a “’” ““”‘ ~ “’ ““”“’””-””’”‘ ‘“”’”“; “- ““””- ““”’--”’“-’‘ ‘ ““ ‘

,.. . . .. -- . ..-—. .. . . . . .. . . . . . . . .. . .. .. --— .

-0,0 0.5 1’.0 1’.5 2:0 i.5 i.o J05 /.0 & 5’.0 5:5 6’.0

BreakOut # 1

Pin Id: 15A IIBOXId : 3

File Name: TT 0316,dat—

Maximum .Torque 3004 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 06/14/1999 : 11:41:36 AM
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Project Number: 5806
.*-J-~

,,., RPM vs Turns Plot Pipe Size

John watts 7.000 in.
20000-, .1. . . ..-

1 I
-17500-1- “- ‘- ‘“- --- --””---’,——-–- -’–---–----’ “--’-- ‘“”” I

g 15000----------- : : > ..+---- .... . .,

t 12500--———--Q---= : ‘~–-”- “ ‘- ‘-

~ 1oooo--‘“’”’- ‘“-”-–-” ‘-’-+-”--—-;”-–-”-–-–-”-”’---–’–––’----”- “-’ ‘-‘-““‘ ““’“
<

~ 5ooo-–--’——- ( ————-....-.-,-. . - .

. . ... . . .. .. , .

..... ..... . . b 1 1-
0,0 0s5 1.0 1,5 2.o 2.5 3.o 3.5 4.o 4.5 5.o 5.5 610

TURNS
1o-1-” ‘“ “““-’” ,.s.( I

d8-----—, .: . ; ,—
=

—-. ..

5- -A@’= -’:”~
3- -y -—-- .-.

()-11 I

0,0 0.5 1.0 -1.5 2.o 285 3.o 3.5 4.o 4.5 5.o 5.5 6,0
t \ b i i t I ) s 1 I I

MakeUp # 2

Pin Id: 15A IIBox Id : 3

File Name: lT 0317,dat—

Maximum Torque 12426 Ft-Lbs
Shoulder Torque 7104 Ft-Lbs
Delta Toraue 5322 Ft-Lbs

[

Turns @ Max. Torque 3.523 Turns
Shoulder Turns 3:499 Turns
Delta Turns 0.024 Turns
Total Turns 3.523 Turns

Pin Dope 26 Grams
Box Dope 28 Grams

Operator: Date:Time of Test
Greg Stafford 06/14/1999 : 1:58:20 PM

————
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J - Stress Engineering Services
%q

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

John,Watts 7.000 in.
20000-1, I
17500--” :. ~~~- - ~ : ~:.._.-.... .._ .. ... . . .. .... .-—...... ...

~ 15000-“
-1
~ 12500- .

g I ()()()0-. ,. ---- ... ... .. ..-...--.——.-....-.-.e----- - .—-.., .. . . .. ... .. . . . . . .

—————... .I i
——. —.. .. . . -.

—— .... ..—. .

. ..- .,. .t 1
5.0 5.5 6.0

z5--’-’”’””’”’””-’”’””’””“’‘“-
0-! ---,” -“’;””- ““i”’ -, ‘“ “i’-’ -’-”;--- “- ‘ “ “’ , I

-0.0 0.5 1.0 1.5 2.0. 2.5 3.0 ~.5 ~.o 4’.5 5.o 5:5 6’.o

BreakOut # 2

llPin [d: 15A IIBOX Id : 3
H

File Name: TT_0318.dat

Maximum Torque 13100 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 06/14/1999 : 2:20:28 PM

—.



El
.

..2B Ryil?%%!!!i!:ew’ce’ Project Number: 5806

..-,,. RPM vs Turns Plot Pipe Size

JohnWatts ,,,,.. 7.000 in.
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5- “ “’>(--+ fl-’+-”’ - ‘‘ ‘“”--””’””--’-”’-’ “--”’-“ 4“ ~ ‘
#r I

3-~- -J-.-—.-—---J--’-------
~

———-
,1

------------- ..-.

0- 1 I I I 1 1 I I 1 f J
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0mffm

d

MakeUp # 3

Pin Id: 15A IIBox Id : 3

File Name: TT_0321.dat

Maximum Torque 9575 Ft-Lbs
Shoulder Torque 5394 Ft-Lbs
Delta Torque 4180 Ft-Lbs

Turns @ Max. Torque 2.633 Turns
Shoulder Turns 2.632 Turns
Delta Turns 0.000 Turns
Total Turns 2.633 Turns

Pin Dope 19 Grams
Box Dope 18 Grams

Date:Time of Test
06/15/1999 : 10:10:34 AM
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ElStress Engineering Services
Bcl

.-+..-._*,., Project Number:...... .,- 5806y$
Tor ue vs Turns Plot:,;$ixi~’

--’”~ RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in.
20000- ,

17500-‘-’”-” ; ‘ ;
1 —— — —----- . .....

t .,!2 15000; ; ‘ ““~ ‘:’ i “~-“’............,..-
$12500-.‘ ‘“; . .... . ..-...+..-..----. -- .. .. .. .$..... . .. ..;-. ..- . .. -.... ....... .
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: 7500:
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~—.--.—.- . . ....-

0-, .. .. . . . ..,-,---.,..,... .... .... .. . .... ........ ... . .. ...... .. . ... .......... .. . . .I I I 1 I I 1 I 1 1 I
-0,0 0,5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
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4

-0,0 0.5 1:0 1’.5 2’.0 2.5 30 ~.5 ~.O ~.5 5:0 5:5 6’,0

Da
w 0/=JjQ=j&@JJJ@

BreakOut # 3

Pin Id: 15A ~Boxld: 3

File Name: TT_0322,dat

Maximum Torque 8820 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 06/15/1999 : 10:12:30 AM

-,-—,--- ..T --’,- ----- ,. . ,,. ,,. , . .. .-, .“,,, >,, .,.,., .! . . . . . . . . . . . . . . . . .. . . . . . . . . . . ,< . . . . . ..—— -——



El~-~ ‘I Stress Engineering Services Project Number: 5806

‘a ~PM vsTurns Plot
orque vs Turns Plot

..,0, Pipe Size

JohnWatts 7.000 in.
2oooo-”~

I
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m&@J@JpjJ

MakeUp # 1

Pin [d: 15B IIBox Id : 4

File Name: TT_0319,dat

Maximum Torque 8705 Ft-Lbs
Shoulder Torque 6812 Ft-Lbs
Delta Torque 1893 Ft-Lbs

Turns @ Max. Torque 2.789 Turns
Shoulder Turns 2.791 Turns
Delta Turns -0.002 Turns
Total Turns 2.791 Turns

Pin Dope 19 Grams
Box Dope 22 Grams

Operator: Date:Time of Test
Greg Stafford 06/15/1999 : 9:23:31 AM
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.<:-;,+!<” Stress Engineering Services Project Number: 5806

% ~PM vsTurns Plot
orque vs Turns Plot $;

.! Pipe Size ?~

JohnWatts 7.000 in.
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~m-

BreakOut # 1

Pin Id: 15B IIBox Id : 4

File Name: TT 0320.dat—

Maximum Torque 7737 ‘Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 06/15/1999 : 9:27:09 AM
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pit)e Size

I !

,..JohnW,atts 7’.000 in.
10000- “ , , ...—.t. . . ..-

i

8000-1 . .

6000-
$ Dump

‘- ——... —... .- .-’- —-.

2ooo- .—. . .—-.. . .. ,.

~o-
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5-
3-

0-
0

TURNS
.. .

-.. .—.,.—- — —..——— ——. -...— . .---- .. ----

-“=%-”””-”-”’--’’’-’” ~
‘f -n.. ... , .—.——.—--————-----...-—.—.—.

J

) 0.5 1:0 ‘ 1:5 2.0 2.5 3.0 3.5 4.0 4:5 5:0 5:5 6 I

mlkm

IIPin Id: 16A

MakeUp # 1

IIBox [d : 9

IIFile Name: TT 0323.dat—

Maximum Torque 7229 Ft-Lbs
Shoulder Torque 4726 Ft-Lbs
Delta Torque 2503 Ft-Lbs

Turns @ Max. Torque 2.459 Turns
Shoulder Turns 2.459 Turns
Delta Turns 0.000 Turns
Total Turns 2.459 Turns

1Pin Dope 19 Grams
Box Do~e 21 Grams

Operator: Date:Time of Test
Greg Stafford 06/15/1999 : 2:23:30 PM

.-- .-.,, -. —.-. —.—
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Elg:#~”“’: Stress Engineering Services Project Number: 5806
~ Torque vs Turns Plot. .. . . -

.?’: ‘~ RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in.
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5’,5 6:0

BreakOut # 1

Pin Id: 16A [Boxld: 9

File Name: TT_0324.dat

IIMaximum Torque 7929 Ft-Lbs II

Operator: Date: Time of Test
Greg Stafford 06/15/1999 : 2:26:20 PM]
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JOHN WATTS CASING CONNECTION

MAKEUP PROCEDURE
7“X32#P-110
June 14, ‘1999

TEST SAMPLES IDENTIFIED AS NUMBERS -
. “FJC” Coupled= 1,2, 3&4
● ‘1FJ80 Flush= 5 & 6

THREAD COMPOUND TYPE = SHELL 72732& BOL 2000
. First two makeups use Shell dope
. If no galling, third makeup use BOL dope.
. After third makeup, see John Watts.

COMPOUND AMOUNT APPLIED = % TO % FILL THREADS ON BOTH PIN& BOX

RECOMMENDED MAKEUP TORQUE = Initial calculated torques are:
FJC Coupled = 13,000 min. ft-lbs / 15,000 ft-lbs max.
FJ80 Integral = New = 15,000 min. ft-lbs / 17,000 ft-lbs max.

= Used= 13,000 min. ft-lbs / 15,000 ft-lbs max.
Torques will be adjusted per these tests.

FINAL MAKEUPS- MAX TORQUE= SAMPLES 1,3 & 5
MIN TORQUE= SAMPLES 2,4 & 6

MAKEUP SPEED = 5 MIN / 9 MAX RPM

PLOT TORQUE/TURN. FOR ALL MAKEUPS AND BREAKOUTS

EACH BREAKOUT - CLEAN THREADS ON PIN& BOX AND INPSECT FOR GALLING

FIELD REFURBISHING PROCEDURE: PER JOHN WATTS
. Dents and galling - Remove high spots using a file or emery cloth and clean

thoroughly

RECORD ANY GALLING OBSERVED AND REFURBISHING PERFORMED
(tools used such as file or Dremel tool, sand/emery paper & grit, etc.)

PHOTOGRAPH - EQUIPMENT, TYPICAL SETUP, ALL GALLING & DENTS

..>,-----, ..-n-.,.. -..7. -.m-- . . . . . . . . . . . ~.,. —.. . ..— .,-.



PRELIMINARY MAKEUP SAMPLES:

,.

,,,

-.

)
.’

1.

●

●

●

2
●

●

FJC, COUPLED DESIGN
Firstuse coupling15 and pins3 and 4 for preliminary make/breaks to establish
maximum torque and delta torque for maximum thread interference.
Then use coupling16 withpins 9 and 10 for preliminary make/breaks to establish
maximum torque and delta torque for minimum thread interference.
This info should establish recommended max. and min torques.

FJ80, INTEGRAL DESIGN

Use box 21 and pin 24 and 4 for preliminary make/breaks to establish maximum
torque and delta torque for maximum thread interference.
JW to set minimum recommended torque.

TEST SAMPLE MAKEUPS:
COUPLED SAMPLES 1,2,3 &4-
. All A ends of the couplings makeup one time only to maximum torque.
. Samples 1 and 3- B end do 2 make/breaks to max. torque and third makeup to max.

torque.
. Sample 2 B end – box 6 first and third makeups, box 12 second makeup, first two

makeups to max. torque and final makeup to min. torque.
. Sample 4 B end – box 12 first and third makeups, box 6 second makeup, first two

makeups to max. torque and final makeup to min. torque.
●

INTEGRAL SAMPLES 5 &6-
Sample 5 – 2 make/breaks to max. torque and final makeup to max. torque.
Sample 6 —One makeup to min. torque.

.,.. - ,- .——,.- . ..... .. -.



05/28/1999 14:24 2814632312 JOHN D. WATTS PAGE al
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R*. DOE Tes~, MakeAip Ch+actmidk
. .

“ ky~ kn~, timquecdcsare w tric~ depding on suchcefl&@ Imrdnegsandsuch@t fm use“asa. ,
,.,. @i@ tiy cal~q‘wegivembelow, and also the 8Rd torque tdwn.ficxq he ~m W?@” : ‘. : ‘. .,. .. .. .. “.,— . . ..— —-—-— - —.——-- ---
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,.

COi&CllON ‘“ ‘““.“TQiQUE STAB DEPTH “. ELT.~~ “ “~”””P.T. TUI?.NS. ‘
o—..—————— _.-—-._.-...—— m——— ——— . — ——. . . .

..
7’32# P-11OFJC 13-15000 3.2 IN. +.1/-i03 “ 4.9 :i/+.3 “ .1.6 +/-.3

,., .

7:32# p~iio FJ-80 NEW. 15-17000 2.4 IN. +.1/-,03 5.1 -1/+.3 2.9 +/-.3 “ “ ~
. . . .

Usm 13-15000 2.6 IN. +.1/-.03 1.5 +/-41“ .3.6 -1/+.3 “. . . . . .
,. ... . . .

7- 32# P;l10 WI 8Rd “’ 673&i1240 1.2 in. +/- S25 18 +/- 2“ 4.4 +/: 1 .. .
——-. —---- _=~========-=~-- —.. —- —-’ “

.. .
,$. . . .“. .. . ..

The ~e& of&e FJC is”complete when it shouldem. The make-up of the FJ-?O is complete w&n@e . “
@qxfice is’&en with ihe middle of the last fidl-thread root of the pin. me rnakqup turnsx do not.

wount f~ threaddope’efFect@hnd=t@ht stando~ so perhapsthe fono~prqeedure will. “ “ “‘
,. .4 . .

1. MakYpp@efirst &mectionb 150 fi-lbs torqueand thenmewumthe standofE. “ ‘ ‘“. ~ ~
2.,M@ply the @chesof staudoff~ 10to @ the mmaMngtumstofh@ake-up: , . . ..
,3. Continue make-up of the connection that numbwof turns.

. .

,.,

If you haveresemationsaboutthisprocedureor ifyou havea betterProcedurelpleti l@me”krmw. “ “:
. .

I wo~d like’to.reviewthe entire set”oftests with ycw or Bob a week befbre they I&in. .,. . .,“ “ . .

I havwplaceda P.Q withCustomThreadingInc and the machiningis to startTuesdayJime 1 and &ould”
be finishedby Friday. Is there aayreason for not havingit deliveredto $ES upon completion? Would . .
,y~uor anyone’eke at SES like to tit CTI while they are doing the job? .
.,.,.,, . . . ..’ .“

Thanksforlindingthe 41# p&e. Fexme a billfor allmaterialand~llhave a ch&k rn& r-~.
. . . .

srnc&&; . .
. .

. . . . .
,.. .

v 3ohn D. Wa& I%; ;
)“ ‘ ““ ~

“~28~]463~=12 phone or fax 5054 Stardmpe; Ho&tq”Tx 77084-3033. . .

.,
,, ., ,.

“..
. .,.. ,,. , ,.

.,. ,. . .
4 ...,

.,. . . .
,. .“. ,’ ,”. . . . . . .
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JOHN WATTS CASINGCONNECTION
MAKEUP PROCEDURE

7“X32#P-110
June 14, 1999

TEST SAMPLES IDENTIFIED AS NUMBERS –
. Coupled= 1,2,3 /34
c Flush =5&6

THREAD COMPOUND TYPE = SHELL 72732 OR 72733 & BOL 2000
● First two makeups use Shell dope
s [f no galling, third makeup use BOL dope.
. After third makeup, see John Watts.

COMPOUND AMOUNT APPLIED = % TO Z FILL THREADS ON BOTH PIN & BOX

RECOMMENDED MAKEUP TORQUE = TBD FT-LBS., MAX.
TBD FT-LBS., NOM.
TBD FT-LBS., MIN.

MAKEUP SPEED = 5 MIN -9 MAX RPM

FINAL MAKEUPS- MAX TORQUE= SAMPLES 1,3 & 5
MIN TORQUE= SAMPLES 2,4 & 6

PLOT TORQUE/TURN FOR ALL MAKEUPS AND BREAKOUTS

EACH BREAKOUT - CLEAN THREADS ON PIN& BOX AND INPSECT FOR GALLING

FIELD REFURBISHING PROCEDURE: PER JOHN WATTS
. Dents and galling - Remove high spots using a file or emery cloth and clean

thoroughly

RECORD ANY GALLING OBSERVED AND REFURBISHING PERFORMED
(toolsused such as fileorDremel tool, sand/emery paper & grit, etc.)

PHOTOGRAPH - EQUIPMENT, TYPICAL SETUP, ALL GALLING & DENTS

. ------- -
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MAKEUPIBREAKOUT LOG
7“JOHN WATTS CASING CONNECTION

By: Date: Page of

PIN Box MAKEUP LUBR. PLANNED SHOULDER FULL MAKEUP SPEED BREAKOUT REFURBISHING &
NO. NO. NO. GRAMS TORQUE TORQUE TURNS TORQUE TURNS RPM TORQUE GALLING OBSERVATIONS

Sheetl of MAKEUP LOG,XIS 06/1 1/1999
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Sheetl of

PRELIMINARY MAKEUPIBREAKOUT SUMMARY
JOHN WATTS 7“ FLUSHJOINTCONNECTION

07-JUI-99

PIN BOX MAKEUP LUBR. PLANNED SHOULDER FULL MAKEUP SPEED BREAKOUT COMMENTS
NO. NO. NO. GRAMS TORQUE TORQUE TURNS TORQU TURNS RPM TORQUE

15A 4 1 API-30 3TURNS NIA NIA 7,424 2.912 3.5 NONE

2 SAME 8400 NIA NIA 8,522 0.027 2.5 8,780 0.002” Gap at shoulder

3 API-26 8500 7,454 2.085 8,478 2.133 3.500 12,585 0.002” Gap at shoulder

4 API-23 10,500 NIA NIA 10,691 2.021 3.500 11,957 Less than 0.002” gap at shoulder

5 API-25 12,500 5,201 1.983 11,628 2.185 3.500 NONE Shoulder yielded

15B 5 1 BOL-21 10,000 5,646 2,914 9,013 3.004 3.500 8,145 Shoulder yielded

2 BOL-18 7000 NIA NIA 6,941 1.82 3.5 7,564

3 BOL-20 7000 NIA NIA 6,975 2.097 3,5 7,855

4 BOL-21 7000 NIA NIA 7,003 2.066 3.5 6,681

5 BOL-22 7000 NIA NIA 7,028 2.093 3.5 7,569

17A 8 1 BOL-20 7000 6,019 2.74 7,143 2,739 3.5 7,608

2 BOL022 7400 4,863 1.97 7,553 1.986 3,5 7,154

3 BOL-23 7400 4,724 1.827 7,648 1.843 3,5 7,400

4 SAME 7400 4,545 1.748 7,583 1.764 3.5 8,121

5 BOL-19 6400 5,619 2,009 6,665 2.015 3.5 NONE

17B 10 1 BOL-20 7400 5,956 2.816 7,521 2.834 3.5 8,141

2 SAME 7400 5,650 1.814 7,476 1.826 3,5 8,027

3 SAME 7400 6,355 1.956 7,526 1.967 3,5 8,295

4 SAME 7400 6,300 2.001 7,473 2.001 3.5 8,403 Field repair 4th box inside thread

5 BOL-25 6400 5,437 2.352 6,586 2.362 3.5 NONE

24 21 1 BOL-26 3.75 turns NIA NIA 4,771 3,757 3.5 5,171

2 BOL-20 4800 NIA NIA 4,717 2,24 3.5 4,682

3 BOL-21 48(j0 NIA NIA 4,721 2,306 3,5 4,999

4 BOL-I 9 4800 NIA NIA 4,752 2.107 3.5 5,053

5 BOL-20 4800 NIA NIA 4,737 2,081 3.5 NONE

ONLY GALLING WAS FOURTH BREAKOUT OF PIN 17B AND BOX 10.

PRELIMINARY MAKEUP SUMMARYI.XIS 07/31/1999

I
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, Stress Engineering Services Project Number: 5806

% ~PM vsTurns Plot
orque vs Turns Plot

Pipe Size

,..J.ohn,watts.., 7.000 in,
15000-, I

~

“ 12500---- 1 ..+.—-- --- . . . . . .
s
$10000- -—”- —— -——........ . . . ,.

‘--- -- ~~

5ooo- ““ ...... ., .-. +...-. ...... “. - . .

i
2500-.- “’” “-— ——.--. . —-.—.. - .

~-~.:t..ShO[]lfl~r__.l__.__...~......__........... .. ...... . ... _.___.;.._._____..... ..__. . . ... . .. 1
0,0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4,5 5,

TURNS
10-. ,- ._.: .. . --- -- -... - - ..:. .... . ..

8 :- ..— — ——:__ ------ . ..- _ . ..

5- “-“ ““ ‘ ;- ; ----”’–---’””–+- ---”---.7 .-—,—— —...—----. ... .... - ......
# t

3- ------+!
...—...... .. .

6

0-, : ““- , ““ “ , ---”:-” ““- “: :........ .
0:0 0:5 1;0 1:5 2.0 2;5 3,0 3.5 4.0

m&fau/j9

4.5 5

MakeUp # 1
i.

Pin Id: 15A IIBox Id : 4

IIFile Name: TT 0017.dat—

Maximum Torque 7424 Ft-Lbs
Shoulder Torque 225 Ft-Lbs
Delta Torque 7199 Ft-Lbs

I
. !i

Turns @ Max. Torque 2.912 Turns
Shoulder Turns 0.039 Turns
Delta Turns 2.872 Turns
Total Turns 3.004 Turns

Pin Dope O Grams
Box Dor)e 30 Grams

Operator: Date:Time of Test
Greg Stafford 07/07/1999 : 1:13:40 PM

},,
I
(

6.- ,37-- ..-’? 7/-,- ,.=--2,.. . .- ..,, . .—



1-

!

1-

.—

,
!

!-

t

)

/

1% Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
J t

JohnWatts 7.000 in.
15000-

—

12500-- - --’—-’—-”-~ ‘ - .——.—... ..----- ---<.
I

t

1oooo-“ } -. =-.. ... ... . .
i , ~, ,

7500-- ,.... ....... ... .“- —: ———. —.——. —-—_ ,....... . .
,

5ooo--“’”-- ‘-’----— – —1 8; ———&-—__—_____ .. .. .......-. ..— .
~ \ it I ,

2500-
I;Ii”

t —. ..->

(10“2-“-“--o;---” ““.;- --<:o;@u:&.”-–--”<---4-”:-4---”-o;5”-” ‘<:-C-–-07 ‘---.,8 “ “- I
. . . 0.9 1

TURNS
10-”

..

8- - “““ --- --”-”--’ ---” ------- -“’---’-”-”—-- ‘----- ‘“” “ ‘ - “
5- -“ “- .- ... .. ..... .... . ............. ....... .------........ . . . . ... .-

3+- ‘---- --- I
IA i ~ —.- ., ---- .

0-/ f! ; t
I I I I I 1 I 1 I

-0,2 -0,1 0.0 0.1 0.2 0.3- 0.4- -0.5 0.6 0,7 0,8 0.9 1

MakeUp # 2

Pin Id: 15A IBOX Id :4

File Name: TT 0018.dat—

Maximum Torque 8522 Ft-Lbs
Shoulder Torque 468 Ft-Lbs
Delta Torque 8054 Ft-Lbs

Turns @ Max. Torque 0.027 Turns
Shoulder Turns 0.000 Turns
Delta Turns 0.027 Turns
Total Turns 0.028 Turns

Pin Dope O Grams
Box Dot)e 30 Grams

O~erator: Date:Time of Test
Greg Stafford 07/07/1999 : 1:18:15 PM

(

I

I
,
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B ?~le’i!gR!’#~e’’’’’ces
RPM vs Turns Plot

Project Number: 5806

Pipe Size
1 I . . --- -,”nnn ■

JohnWatts. {Euuu m.
15000- 1
12500-

1oooo-

7500-

5000.

2500-

0-
-(

,. . , .. -. .——.. r..——— —-. —-. —. . . . I
. ..— .- .“ .“ .-”.-.+. -. . ,

,“. , . . . . . . , I —-—-—.—— .—- .-.-.-+..-.-..-. ..... . ....

i

- . ,-., -_ —- ..— _.—. .. . . . . . . ,

I. .— I‘-+,, ----- I
+... . .. __ ..e-- shoulder_..._...__!___________________________________.. ... .. ... ... .. .. ... ........ _.

0-- 0.O
I

0.1

TURNS
10-1 ‘-’ ““’ “-”’ ‘-’ “’--’’’--”’---”- -’-” ‘ ‘“ ‘“

I8- ~ .- . - ..... ....... ... . .-,—...-..-. ——...-—. .. -. —---- .. . ,--- . . .

5- .

I3-“ -.,.—. —..—--.-. -—— ———.— —------- .-,...—-. .

(-l- .<- >... 1
:0,0 0,0 0

MakeUp # 2

Pin Id: 15A ~BOXId :4

File Name: 11’_OO18.dat

Maximum Torque 8522 Ft-Lbs
Shoulder Torque 468 Ft-Lbs
Delta Torque 8054 Ft-Lbs

llrns @ Max. Torque 0.027 Turns
Shoulder Turns 0.000 Turns
I)elta Turns 0.027 Turns
Total Turns 0.028 Turns

Pin Dope - 0 Grams
Box Dooe 30 Grams

Operator:
Greg Stafford

Date:Time of Test
07/07/1999 : 1:18:15 PM

I

. . . ., , .. . ..,-, = . —— ---
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u Stress Engineering Services

sq

..id Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 jn,
15000-

1
12500-1 . ...----- ---- +-- —.——.- —.—..——.—L.-. . . . . . . . ___ . . .

G

? 1oooo-: - ‘ ‘“-” “
. . . . .. .. . . . . . . . . . . ,*. ... . .

E

F’12!2i& 7500~ --” “ -“’-”— : -—.—- . .. ... ..-——. - ... —.—... _

a
lx 5ooo- -“ -’– - ‘-. -—,..—.—— —--- —. —-—--- .-. —.- ., ..-.
0’
+ mn- -— ——-—-.

&wvv

IIo% - ----- “ -------’i--” “ “ ‘ - ‘.’‘ -
-.. . . . . .......... . .. . . .. .. . . . . .. .. . . .

I 1 I I I )
~0,0 0.5 1;0 1’.5 20 2.5 3,0 3.5 4,0 4.5 5.0

10 “’” ‘“ ““; “’- “j-----’’;”” ~ TU’RNS ““-’””’ “ ““””’ ‘“ ‘

z, i
CL
m -: e ---—----”-—--+’”-- ‘– -

-+--- _.._. -_--_-.,. . . . :.. . . . . . _:. . . . . . . . .

0.5 1.0 1.5 2.0 2,5 3.0 3’,5 dO ~.5 5~0

BreakOut # 1

Pin Id: 15A [Boxld: 4

File Name: TT 0019.dat—

Maximum Torque 8780 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 1:23:15 PM

. .

,
L.

/
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n Stress Engineering Services Project Number: 5806

Z ~PM vs Turns Plot
orque vs Turns Plot

Pipe Size
L I

. JohnWatts 7.000 in.
15000-

12500-]- ~ ,......—.— —.—. —,.—.—.. ...- . . .. ... ---- ....—. . . . .

l(-jooo- ------ : ‘ : ..—-... . ,

Dqnp “ “-–

7500--’””—”------ \ : : i +-+-Shwlde; .—-.. -.. --. ,

; : __.=. –--__........-. ~. .
i *
!! -—-—-.. .-.

--”-–25—--–3i”-”-–--i” “---- ‘--‘:”‘---“ -“““i
, , 3.5 4.0 4.5 5

TURNS
‘“” ‘“”’--—’”’” ‘ ‘“ “- ‘ ““’- ‘“--”-- ‘“’””’ “’

- ‘ ‘- –——
--_—- ..— —-——-.——. — —— --- ..- ------

I

5-1 ~~ ‘ - ‘ :’ ““ ‘“ ---”””’““’’--’”- ““”“’““” . ....-. . ... . . ... . . I

~“,3-----”----:”----:-—–-—–-;-I_--———..-...-———.—----.,. . ------

0- ?
0.0 0.5 1.0 1.5 “ 2.0- 2.5 3.o 3.5 4.o 4.5 5.o

I 1 i I 1 t t 1

m-
MakeUp # 3-

Pin Id: 15A ~BoX Id : ~

File Name: TT 0020.dat—

Maximum Torque 8478 Ft-Lbs
Shoulder Torque 7454 Ft-Lbs
Delta Torque 1024 Ft-Lbs

Turns @ Max. Torque 2.133 Turns
Shoulder Turns 2.085 Turns
Delta Turns 0.048 Turns

Total Turns 2.133 Turns

Pin Dope O Grams
Box Dope 26 Grams

i

Operator:
Greg Stafford

Date:Time of Test
07/07/1999 : 1:39:08 PM

.,. - ,. ,1...7 -? -.. . >.-!. . . . . . . ..’ !.. . -- .---,
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‘- Stress Engineering Services Project Number: 5806

% jPM w Turns Plot
orque vs Turns Plot

-. Pipe Size

JohnWatts 7.000 in.
15000-:-””” $ ““”< ‘1

i

12500-- ----- . ..... ----.-——.-.---,..-- . --------...—...A....-.-.------ . .. .-. .
cci
5t 1oooo-+ - ; ‘ ‘---- .-”-- . . .... . ... . .. .
ii

—. -.—.

u
a 5000- -’-” -----
0

.-—...----

—-. .. . . . ..6

~ ; I
4.5 5.0

10-f “ ““-’-’ ‘“’ ““” “: ““” ‘“-””--

=

cc .—-.-— —-.—...~,.... . ..... . . ...... ., . ..

0.5 1,0 1,5 2.0 2,5 3.0 3,5 i.O 4’,5 ;:0

BreakOut # 2

Pin Id: 15A IIBOX Id : 4

TT 0021 .datFile Name: _

Maximum Torque 12585 Ft=Lbs

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 1:46:06 PM

)

‘-.

.-
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7 Stress Engineering Services
sq

>,.-,~-
p Tor ue vs Turns Plot

RPM vs Turns Plot

Project Number: 5806

Pioe Size
J \

,..JohnWatts 7’.000 in.
-i5000-

~ 12500-1 - s -...- . ,,. . ... .... .— —. ———. ———... .. . ... .. - .
-Q “Dupr)
i 1000OJ------ “--––-”- ------ .. . . . ...

7500---’’’-””-“’’-+--—-’—— —- ———-. —-—-. .—...,.,,-...,.... . ... ..
f

, i
5ooo-–— ;

i$ ‘—-. ——_- ,- ............. ..i
t / :i’

i : : ——-------

-x~-Should~~_. . ....- ._--- ...-..----].–-._.. -__-__-_..--._i___________:____._...____ . . .
0.0 0,5 1.0 1.5 2.0 2.5 3.0 3.5 400 405 5

TURNS

&l--
......--------..——-.--..-——-——.—.—-—.-——-.-...—-.-_...-

5- . . .. .. .. . . .. . .. . : . . -.,,.. .,
mq .- ----, .—— —-- .- —-—- —j–.. -- —— ----- ..— ,-------- .-

(p /
I I I I I i I I I

0.0 0.5 1,0 1.5 2.0 2.5 3.0 3.5 4.0 405 {

mm da 0

MakeUp # 4

Pin [d: 15A ~BOXId :4

File Name: IT 0022.dat—

Maximum Torque 10691 Ft-Lbs
Shoulder Torque 376 Ft-Lbs
Delta Torque 10314 Ft-Lbs

Turns @ Max. Torque 2.021 Turns
Shoulder Turns 0.164 Turns
Delta Turns 1.857 Turns
Total Turns 2.021 Turns

Pin Dope O Grams
Box Dope 23 Grams

Operator:
Greg Stafford

Date:Time of Test
07/07/1999 : 2:01:41 PM

.- ,. ,--,.-,,--,n, .VM-.Y ------- .
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Project Number: 5806

RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
15000- I

I I

.. . . . ---- . . . . . . . ..

12500-L- “ ‘-”--”-”” “-–-’ .———-. ——.-- ——..-. . .... . ,... ,. .- 1
4

~L
: ioooo- “
K

~ 750C

~ . . . . l\

Ml-%— .—— —, . - . I

‘2500< ‘ ‘------”’-’”,
CC !iJuu- - ‘— –—

—...=... .. .

00, { ‘“’” -;5””- ““ ‘TO ~~‘“ ‘‘ ;5-”- ““’‘---20” ‘-’””’25’ ““- -~$--- “--”--315’- ‘ - ~o” ““”’ “’”’”’,
c . . . . . . 4.5 5.0

10-’ ‘ . ‘-” ‘-’”~’ “’” -“”” ‘-
TURN S... . . ..

= f
t

a I._:_;* \ <
- -..-—— — ——— .—— .+__ .. .. ...... .. .

\
O-y._,.. _.{_ ....–...\.._.. ..._i___.–-_._,__;... .- ..._.~_....-_–._.__i_. ... .. .. ; ...... . .... . .. . . . I
-0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 ~.5 5’.0

BreakOut # 4

Pin Id: 15A ~Boxld: 4

File Name: TT_O023.dat

Maximum Torque 11957 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 2:04:56 PM

I

I

1

f

,!

~,.,..-,-.-,-?7 .-7- . . . . , , . . . . .. . .. . . . . . . .. . . . . .. . . . . . .. ,,. . . . .. .. . . . . . .. . .
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c1s Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in..—---

.12500- t ? Dump

2 .,

i 1oooo-“ .-,. —-.— ———— — . ..
L

g 7500
a
g 5000
1-

2500

0

1
..”, — —.-.4 ---

i I—: :—.- ...—.. —.—.. . . .
, !

, I ~ ]
;

-,”...-..—— ‘ / .Jt ------ . .. .. .
I ,

I I

“---i
—— . ..-. .. —-.

:

i

.. .-— .———-...L —.- —.———..—.—..—.———.,----
1 I 1 r

,0 0.5 I.O I.5 2.o 2.5 3.o 3.5 4co 415 5.o
TURNS

‘1
8--- –-+-–—----, —-—- —-— .—-.. —. .-.—.-— .

z
5- “:” ‘ :.... . .... .. ...... .. .. ...... ...............----. -..- . .... . . :.

=
3- ==--”-’ ‘- ~‘- “--:--------- 1 —.-. .,----.. . . .. .. ..- .-

1 I t I (J
0.5 1.0 1.5 2.0 2’.5 3.0 3,5 4.0 4.5 5,0
I b 1 1

MakeUp # 5

Pin Id: 15A

File Name: l’l_O024.dat

Maximum Torque 11628 Ft-Lbs
Shoulder Torque 5201 Ft-Lbs
Delta Torque 6426 Ft-Lbs.

Turns @ Max. Torque 2.185 Turns
Shoulder Turns 1.983 Turns
Delta Turns 0.202 Turns
Total Turns 2.459 llrns

Pin Dope O Grams
Box Dope 25 Grams

Operator:
Greq Stafford

Date:Time of Test
07/07/1999 : 2:19:20 PM

.

—--—-—- ..
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
15000-

1
“ 12500-“s’ “-’ -——-—-’-’--:---- .-——— .--. . . .. . . . . .

2
; 10000-,

Dump
~+%

g 7500-“ ‘- ‘ ““-””’ “-’–--T–-
a
g 5ooo-—“—--+———— --------- -. ,

* 2500- : I

0; ;--”-- -“05--- “--,----”-””--”20--”----”--i-----”--”----: ““‘“--- ---;--- ‘------ ~ -- -,
. 1.0 1.5 . 2.5 3.0 3.5 4,0 4.5 5

TURNS

z

‘ l—------
8-----– ~ .-——-.——-

cc
5----- _.:. .......... . ..... --.-.’--. ............. .. ............. . . , . ; . .. . . .. ....

3-- ‘“ “--’’-”-”’-“–-–—-–—--’-–————— ——-———-- ..—.—.. . .
(JJ

1 I I I I I 1 I 1 J
0,0 0,5 1.0 1,5 2,0 2.5 3,0 3.5 4,0 4,5 5.0

MakeUp # 1

Pin Id: 15B IBOX [d : 5

File Name: 11’_O025.dat

Maximum Torque 9013 Ft-Lbs
Shoulder Torque 5646 Ft-Lbs

. Delta Torque 3367 Ft-Lbs

Turns @ Max. Torque 3,004 Turns
Shoulder Turns 2.914 Turns
Delta Turns ().()90 Turns
Total Turns 3.104 Turns

1Pin Dope O Grams
Box Dope 21 Grams 1

Operator: Date:Time of Test
Greg Stafford 07/07/1999 : 2:56:24 PM
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Stress Engineering Services

%q
Project Number: 5806

Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
15000-

12500-~ ... . .
G

710000- - ( - - ‘- “
ii

‘: ,—. --... . ---

a

o
...- ..... _

—..—..—. .. -

-- , -
3.0 3.5 4.0 4.5 5:0

10- ““:’ - ““”-””””’’;”’” ‘- -.””-”’ ‘-””-’””” “T~RNs ““ ‘-- - ~~~~~~~
=
m “ ‘:- ‘“ “-+:-’-”” “’-+”=- —:7 .--” ~-- ~~~-. ~ e ~

‘- ji5- --””--”;.--’ ”-”””1:5- ------’’-2;””------25- “ -“’””--JO”-”“ ~~; ‘- ‘-- -
. . . . . 3.5 io 1.5 5:0

BreakOut # 1

Pin Id: 15B [Boxld: 5

File Name: TT_O026.dat

Maximum Torque 8145 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 3:01:16 PM
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i“ Stress Engineering Services

%1 Torque vs Turns Plot.
RPM vs Turns Plot

Project Number: 5806

Pipe Size
~“”””

~---
. . .m --- “----

..JohnWatts [,000 ~n.
15000--’ ‘“”’ “’” ;“ .... ...... ..

, )
12500-- .—,. .... ~ .

1oooo----’””-— : ——.— .. . . . .
i

7500-—“ ‘ 1 Dti~p–--–—k--w------ ~- ~~!
I

-—.-,. -,-- —.—--.......... ..... . ...... ... . -

2500:““ . .. .. -—— .—— ...— -—--...—. ..... . ---

O-K... Shruhl~r..-,__-....__.._..”..__. ..! . .. .. .. . -. .. . . .. . . . . ... ... . .. .... . i I
0.0 0.5 1.0 1.5 2.0 2.5 3.o 3.5 4.o 4.5 5.o-..

TURNS,0- . .. . . ..... .... .. .~, .... ;,. .=. -. . . ; .. ............ ..... . ----

8 f I- —— --- . -...—
=

-~, ,--T:, ;i, ,5- .. ... _:.-_.__~._.__.__.-_.____.._.__–.--..-_ .-....-. . ... . ..... . .
c -- ———-—-

3------ : : -— ..---—.—— ---- ----- . . . —..

o- . . . . .

0,0 0~5 I_10 115- 200 2.5 3.o 3.5 4oo 4.5 f

-&
@

MakeUp # 2

Pin Id: 15B ~BOX Id : 5

File Name: TT 0027.dat—

Maximum Torque 6941 Ft-Lbs
Shoulder Torque 182 Ft-Lbs
Delta Toraue 6759 Ft-Lbs

Turns @ Max, Torque 1.820 Turns
Shoulder Turns 0.000 Turns
Delta Turns 1.820 Turns

Total Turns 1.820 Turns

Pin Dope O Grams
Box Dot)e 18 Grams

Operator: Date:Time of Test
Greg Stafford 07/07/1999 : 3:13:43 PM

, ,T. _T--- ,,,
. . . . . . . . . . . -. -,. . . . . . . . . . . . . . . . . . . . $., . .~.-- .~. . —. ——-— . .



Stress Engineering Services
%

~PM w Turns Plot
orque vs Turns Plot

Project Number: 5806

Pipe Size
J 1

JohnWatts 7.000 in,
15000, ,

12500-: . .. .. ., ... ... . .. ..... . . ... . . . . . . \

1oooo-- . . .

7500-I--- “’----”-–s-~- .-— . ——.-—------

—----- -. ..-.

2500; .-.——-.

-0.0 0.5 1.0 1.5 2:0 2.5 3.0 3.5 4,0 ii 5
w.!w . .......... ... .... . ... ........ . ....10-–”’ ~“” “’-’j- 1 ““ :--” ”---

- .-s.-.. I ...__A__. _.._-...--..-..._.... .... .... ...... .. .. . . ;.. ....
4

(J ........ .............. ..;...... ..-..-;......-.-...l.._.... -. .;..................... .-1., . ;.
-0.0 005 1.0 1.5 2.0 2,5 3,0 3,5 4,0 ~,5 5

Operator:
Greg Stafford

BreakOut # 2
t

Pin Id: 15B [Boxld: 5

File Name: TT_O028.dat

Maximum Torque 7564 Ft-Lbs

+

,0

Date: Time of Test
07/07/1999 : 3:17:35 PM

I

I

I

----- I
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1 Stress Engineering Services

% ~PM vsTurns Plot
orque vs Turns Plot

Project Number: 5806

Pipe Size
I !

. J,oh,nwatts 7;000 in.
5000-, ‘

7500----—---- I ~~rnp \ , .—-----..... ...

i I i
5ooo-“ $ i...—. — I

,.,------- .—.-. ,.. . . _

>

2500-- “- .-— —+ —.- —.——--------... . -----

:– ..-. .... .. ... .. . . . . . .. . .. .. . . 8 1
0,0 0,5 1.0 1s5 2.0 2.5 3.0 3.5 ‘4.0 4,5 5

TURNS
10- ““ ‘;’”-” ..

& , I —.——.——-... -

: “--”i--”””----—- : –-+- ;
,

——— —..-----............. ....... - .
% ~—.—— .. .... ..... .

()-1 ‘ . I )

I I I I I I 1 1 r

0,0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.o 4.5 5,

MakeUp # 3

Pin Id: 15B IBOX Id : 5

File Name: TT 0029,dat—

Maximum Torque 6975 Ft-Lbs
Shoulder Torque 161 Ft-Lbs
Delta Torque 6814 Ft-Lbs

Turns @ Max. Torque 2.097 Turns
Shoulder Turns 0.000 Turns
Delta Turns 2.097 Turns
Total Turns 2.097 Turns

Pin Dope O Grams
Box Dope 20 Grams

Operator:
Grea Stafford

Date:Time of Test
07/07/1999 : 3:30:56 PM

“

.-,.- .,-.y~~- . ..——



u Stress Engineering Services
%q

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
15000--

-1

1-

12500-: “ “ -‘-“ ‘--“ “--–”--”--- “-”--’-’------------------- ~~~ -

1oooo-

7500- ~-- “’--— ‘ ——-- -— ______ .. . —. . . ..

5ooo- .. . . ..-—, ,.

—— -—...

---- i ~~
3.5 4,0 4.5 5.0

TURNS .... .... ... .. . . . . . . . . . ,10--” ‘“”’ ‘ ‘“ ........... .... ... .. ,..
t

1,_______ i . , _:__.._Q____._.._,.-.,.-;.. ... ........ .. .
i

...+ ..-----\_._......__..L......... ........ ........ ....... ... . .. . . .. .... . ..__”.... . _

-0s0 0.5 1.0 1:5 ico i,5 J.o J.5 1,0 i5 5’,0

BreakOut # 3

Pin [d: 15B IIBOX Id : 5

File Name: TT_O030.dat

Maximum Torque 7855 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 3:32:37 PM

1

,--



I

L

r-’

}

t

L.

n Stress Engineering Services Project Number: 5806

% ~PM vs Turns Plot
orque vs Turns Plot

.< Pipe Size
} !

JohnWatts. 7.000 in.
15000-

12500T t t ------ .-—.,.. . ... .$i

1oooo- { -.—-. . .. . .,
\

7500--–--”” ~ .-131@lp—.—;--———————... . ........ . ....
t
I ;,,

5ooo- : --.-—... .......-. - .. . .

;;:
1

I
2500- ( ‘— ---, ----.-

kkr-. 1–.. ......... .... ... .. . .. ... . .. --------- ----. “... ----- . I
0,0 0.5 1.0 1.5 200 2.5 3.0 3.5 4.0 4.5 5

TURNS
10-” . ..
8- –_. ;f$t -— ------ ..

5- .,,,1::. -/=,_. _=__..:__..__.__.. –__. -------- ------ . . .

3-1-––-”-~, --- ----- .. ...
()-1 ‘ . . !.!

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.
I t 1 I 1 r

Operator:

MakeUp # 4“

Pin Id: 15B ~BOX Id : 5

File Name: 11’_O031.dat

Maximum Torque 7003 Ft-Lbs
Shoulder Torque 168 Ft-Lbs
Delta Torque 6834 Ft-Lbs

Turns @ Max, Torque 2.066 Turns
Shoulder Turns 0.000 Turns
Delta Turns 2.066 Turns
Total Turns 2.066 Turns

Pin Dope O Grams
Box Dope 21 Grams

Date:Time of Test
07/07/1999 : 3:45:04 PM

-.,, ,:7,- T .,,, , . .. . ..*. -.,,.... ,.,, ,$.,,,>,.+,,,W...,,.,, -:,,,..,,,,. ................ ............. ........ .... ,———s.—.— .
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Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
I 1

JohnWatts 7.000 in.
15000-,

12500-! ‘ ‘- ~-“ - ‘-’-5---.”----–.’-.-------— ---------- <---~ --- -“ ~ -

1oooo-~ . . . . ,.. .

7500- ----“–”” “- - ----”–- —- ——-, .—-..——.,.,-. .- ... . .... .,.

‘L5ooo- ‘- ,.. ——_ .
I

~
(-J..... ,...........__..-.-.._...-.-..-..._J......-._._-.-..._...... ................. ................. . ->..... .,,... ,.., i
-0.0 0.5 1,0 1.5 2.0 2.5 3.0 3,5 4,0 405 5,

.T.URNS ., . .. . ...lo- ~ ‘“’‘“~ “ ““ .. ... . ...... .... . ..... . ..,,.,,,, ....- .,.,,.
;i f

I
I , !

~-”.-:-’”+-+ - - : , ———...--....._..——. . . .

----...:.. ..-.-. ;__.._-.-_...._l..-......... . ;_._. ........_.i....................... ... .. . . .... . . ,, .,

I

0.5 1,0 1.5 2,0 2.5 3,0 3:5 ~o ~.5 5:0

Operator:

BreakOut # 4

Pin Id: 15B [Boxld: 5

File Name: TT_O032,dat

Maximum Torque 6681 Ft-Lbs

Date: Time of Test
Greg Stafford 07/07/1999 : 3:46:29 PM

)

,,, . .: .,7, -,.,>.-, .,, ,., ,., ,,., ,.. + .-,
.. ’,... . . . . . . . . . . .. . . . . . ---- I
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1 Stress Engineering Services
sq

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

1 4

JohnWatts 7,000 in.
15000-

-12500- “’---”- ——— -. .. . ... ..
: !

i 1oooo- -------- .. . .
j ;

7500-““-- i ,
Du~p ~ ,..-,-----. - -

5ooo-“ “--’””- -~ :—-.-.— -------- .-’---- - ~

2500-- ;:— ------ ...-

...-_-L ______--- _!._..-.----- . ..-.
2.5 3,0 3,5 ~,o 4’,5 5

TURNS
10- . .. .

8-- ‘—– :,,---- 7 .——-—.-.-—------- ._. .._ .. .. . . .
5-. .. ... .j- .-::..~..&,..-___<_______________... ............... ..... .....2. .

3-~-:– :-- ; ‘ fi —— ... . .. ,. _

0-/ ; : .-” ““---=!-- - : : --: - (
0.0 0.5 1:0 1:5 20 25 3:0 3,5 40 4.5 5

MakeUp # 5

Pin Id: 15B [BOXId: 5

File Name: TT_O033.dat

Maximum Torque 7028 Ft-Lbs
Shoulder Torque 310 Ft-Lbs
Delta Toraue 6718 Ft-Lbs

Turns @ Max. Torque 2.093 Turns
Shoulder Turns 0.154 Turns
Delta Turns 1.939 Turns
Total Turns 2,093 Turns

Pin Dope O Grams
Box Done 22 Grams

Operator: Date:Time of Test
Greg Stafford 07/07/1999 : 3:59:09 PM
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J Stress Engineering Services
%q

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

,, JohnWatts 7.000 in,
15000-,

I
. I12500:: - ---------------- : —--. — ____ .. .“ “

2
7’10000- 7

. . .. . . . ..<

ii

EJ 7500:‘------’’–-–- : ——-----.—.-.——— .. ..--------.....— . .

u
——.—-.—. , .. . .

+ 2500: --a-.-— ...

J..-.. ..- ..... . ..... . ......... ___-” ....--.. ..- ... .. . . .. ..... .... . . . .... . . ,.

TURNS,~_+ ~~~~ . .-...:.....~... ........... . . . . . . , .,”,...
=’ \

-1
i;:: 1

a ~ ~ . : ; __-_-. .--...... -.&......-----------.

)
~’

[::”

-"----`'-;-5--"--"--{o""-""---""l!`F"--:"" ----"" -̀--:-–-’–’--+’–”’-’-----: “-““--------+ -----, -
. . 2.0 2.5 ~.O 3,5 4,0 4,5 ‘5:0

BreakOut # 5

Pin [d: 15B IIBOX Id : 5

File Name: TT_O034.dat

Maximum Torque 7569 Ft=Lbs

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 4:01:56 PM

)

I

I
.-,,,-.,---.=. ., ., ,.! , .-,. ,... . . m.., - . . . . . . . . . . . .. .. . .. . .. ... . . . ,. .— --- —..
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
15000-

“ 12500-“- ““—-——”— .-. .
s
:10000- —’ -.. -— . .. . . .
IL
w

7500--“”-’-”- i’ ; ---BUplp-: ; ------- ------ ~~
i:<’ 4-----Shoulder

5ooo-““”<‘-’’’”-’””-—’ / —.-—.... . . . -.

1
—----.—..—

I

TURNS ‘ ‘ “
10-+ - “

. .

8- --- ‘“‘- “- ----–-–--’- ‘--’“ ‘-–-” ---- -“-- -‘-‘“ - - < ‘-
5- ---- . . . .. . . .. .- .,.:

3+7=T–=C–---- ! i ---- ..-— .. ...

0.0 0.5
()-1 i. i . ..I.

1.0 1:5 240
1 1 )

2.5 3,0 3.5 4.0 4.5 5.0
I I

mafm

Operator:
Greg Stafford

MakelJp # 1

Pin Id: 17A ~BOX[d : 8

File Name: lT 0035.dat—

Maximum Torque 7143 Ft-Lbs-
Shoulder Torque 6019 Ft-Lbs
Delta Torque 1124 Ft-Lbs

lWrns @ Max. Torque 2.739 Turns
Shoulder Turns 2.740 Turns
Delta Turns =0.000 Turns
Total Turns 2.740 Turns

Pin Dope O Grams
Box Dope 20 Grams

Date:Time of Test
07/07/1999 : 4:43:05 PM

I
I

I
I
I

, ---.,...-z-rc..-r-v?=-n-
—. —__



u Stress Engineering Services
%q

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
15000-, 1

12500:j ‘- ‘ ‘ ““-’”-- “’””--’A- -—– ----—--——------ -- - - ...

loooo~

7500;”...__.:_ ‘, _

~h:
-.—..—.,-_..—___-.-,—.-.—.....“..

5ooo- ‘- — —— . —.——— _ .— . . .. . .

II2500- 1= ——,-. .- ... .

()$~-- “..---{5----.---.10-.-----..-{5..‘-- ,------- ---;~-----------; ----- ;--- --~ ----,----- ~~----
. 2,0 2.5 3.0 3,5 4,() 45 ~,()

10- “-’ -’-’-: ‘“” “’~
; !/ i *

! I , :—— —______ _.--+_.-_....-... -- .,
;

.. . .. ‘ : ‘--------------: .....-.-.-.-.-.”L_ .--———.----.......... ... . .. ....... . ,...__.,---,..,- _- - - “~, --

0.5 1:0 1:5 i.o i,5 30 3’,5 io ~,5 5:0

BreakOut # 1

llPin Id: 17A ~Boxld: 8

llFile Name: TT_O036.dat

Maximum Torque 7608 Ft-Lbs II

Operator: Date: Time of Test
Greg Stafford 07/07/1999 : 4:47:05 PM

. - -.,.-,-,-, .—.- .—
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
10000- I
8000-. . . ... .. .. -.+ . ...+.._ _______

n+-----+-- ------- ~ ~ ~,’
$ I t

6000-– . -.-....,.——.——— k---— ..----- .I, I,
i

4ooo- ! h::~ ; ‘“----shoulder
il~;

—..-. -. ,

~
2ooo- i~ .——. —. —

~ ,I
o- “ “ ‘“,-”- :-- “-”-”-;“”--“--“, - “--1”-- “---“;---”----1--------i- ‘ -; ‘-- ,- ---,---
0.0 0,2 ,0.4 0.6 0.8 1.0 1.2 104 1.6 1.8 2.0 202 2.4 2.6 2,8 3

t 1 I

TURNS

&l -... ____________ —.. — ---- _ . _ -----.-.. I

~-~-.._... –– : ; Ii— +——-.—”———. . . — . . . I
()-J I Ii . /
0.0 002 0:4 ‘ 0.6 -0.8 1.0 1.2 1-.4- 1:6 ~ 1.8 2.0 2.2 2,4 2,6 2,8 3,0

I I I 1 I 1 t 1 1 I I [

MakeUp # 2

lPin Id: 17A IIBoxId : 8

IIFile Name: TT_O037.dat

Maximum Torque 7553 Ft-Lbs
Shoulder Torque 4863 Ft-Lbs

,Delta Torque 2691 Ft-Lbs

Turns @ Max. Torque 1.986 Turns
Shoulder Turns 1.970 Turns
Delta Turns ().()17 Turns
Total Turns 1.986 Turns

1!

1Pin Dope O Grams
Box Do~e 22 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 6:53:45 AM’

I

I

[
,, - ..... ,,;,,~,_r
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
1oooo-~ ~ ‘;” “

~.
- 8000-:

~ j —-—... . . .

-1 I
.—— —. . —.. .

3 [
. . ... .... ..... .. . . -. --—--- .-, .. . . .. .. . . . .. . .

cc
o :
+ 2ooo-:- ‘ “’ __-,---- ................... . ..... .. . -,

0-. ““ ““”‘i’””---““-a”’““““““~-””-””’-””<--’’’i’-’’i-” “- “~””-----‘fl-----i-----*-- ‘; ~ I -- , < --
-0,0 0.2 0.4 0.6 0.8 1.0 1.2 1,4 1.6 1.8 2,0 2.2 2.4 2.6 2.8 3,0

TURNS,o..~
= ‘; ;
z

D
D*
@ oem49

BreakOut # 2 ~

Pin Id: 17A ~Boxld: 8

File Name: TT_O038.dat

Maximum Torque 7154 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 6:58:48 AM

—.- . . ...!.,, . . . . . . . . . . . .



1 Stress Engineering Services

% ~PM vs Turns Plot
orque vs Turns Plot

Project Number: 5806

Pipe Size
1 I

JohnWatts 7.000 in.
1oooo-

+

8000-- , +“’+---;--7 ‘“– ‘
I

----- .—:—..-..-...
*)

....__ -q .. ..-.

i \ : ‘ ; :’1 ;
6000-—’-

1 ..-. .-—j
i~~i;:~) <i..... should~~

4ooo- u~ —- —.-.-. .- .

2ooo--: I ——-- —

‘“-----“;-”““- , “’ , I i
0.0 0.2 004 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 202 2.4 2.6 2.8 3

TURNS
10-

& ‘.. ..–- --—, .— .-— —....——..-. . . .
Ej- ,... .y-_._+-:._ —.-— ...-—.—— -— .-.,.-.—— --—-.-........ -/....... .. . . ..

!--. —

3-’
o- 1 ; ~::--: “- :1

0.0 0.2 ‘0.4 - 0.6 0.8 1~0 -1.2- 1.4 ‘ 1.6 -“ 1.8 2.0 2.2 2.4 2.6 2.8 3.0
I I I t 1 1 I

m~m

Pin Id: 17A ~BOXId : 8

IIFile Name: ll_O039,dat

Maximum Torque 7648 Ft-Lbs
Shoulder Torque 4724 Ft-Lbs
Delta Torque 2924 Ft-Lbs

Turns @ Max. Torque 1.843 Turns
Shoulder Turns 1.827 Turns
Delta Turns ().()15 Turns
Total Turns 1.843 Turns

Pin Dope O Grams
Box Dope O Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1 999 : 7:15:08 AM

.,, .-,>—,,- --,- ,.<,,. .. .,,,....—. ..
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Stress Engineering Services Project Number: 5806

% ~PM vs Turns Plot
orque vs Turns Plot

Pipe Size

JohnWatts ~ 7,000 in.
10000- ! I

! ,
- 8000--8

i:- ——. .—..——.+. . . .. . ..
2
-1

IL Rnnn.:-- .....——.--.-”.-11 -.-,—-,. -AA... .Uuwu
Lu

- l“”.+‘~ 4000., . , . ., :, _ ... . . .... ..- . . -. - .

= ~

II :
f- 2000-’-”-’ “ -’-’’---’- —--—-A------------..--.-..——-—— ------ .—-., .----- ,----

0-,,’-”’ / “’ -“; “’- ---- -~ - ‘---< ~~~~b-‘ i ~~‘ i ~~t
-0,0 0s2 0.4 0.6 0,8 1.0 1.2 1,4 1.6 1.8 2.0 2.2 2.4 2,6 2,8 3,0

w!ws.. .,,... .. .. . . ..10-, ~~.--..-. ... ... .. . ., .,..,.,.,,,.. .

x i
cc — ..... ...--..—... .. ....

;..._...._...___...i.. ..._........_.... ...._._..i_.... ;....-- ;.-.. .....-..-!--.......... . . . ..
-0,0 0,2 0.4 0.6 0,8 1.0 1s2 1.4 1,6 1.8 2,0 ~.2 t 2(4 2’,6 ~.8 ~.O

BreakOut # 3

Pin [d: 17A ~Boxld: 8

File Name: TT 0040.dat—

Maximum Torque 7400 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1 999 : 7:20:22 AM

. —-.......... ,,. “- .... ..... .. .. .. .... . . ... . —. -——..--— . .
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1s Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
I I

John..Watts, 7.000 in.
10000”

8000

6000

4000

2000’

0’
(

lo-

%
1

i

. . . -. . . . . ,., . -
+-- ‘--: --- ‘-“”—”-+—---—,Drj~ —.— .. .... .. . . .,.

I 1}

,-. ------ ———— .. . . . .

ii:
~ c-----shoulder%

i
-- =----- .. .

f ~
f i:: .—-.......-----

i
1

..—. .-L.–.. ._____!_____:...... .:_._... . .
) 0,2 ‘0,4 0.6 0.8 1.0 1.2 i .4 1.6 1,8 200 202 2.4 2.6 2,8 {

h I

TURNS

L- v

8- - ---~ ------–--—-------Y--– –- ------ ~~~~----- -- ~ -

5-‘ _ ‘:’_:: ----:- ‘-”’--- “-”-~-:: “;’’-”’ -“:--- ““””””:”-”’“; ‘--””“““’“ : .. ... . . .

3---- Ii”
—..—- .. —.- .

I
0-1

!
,. ..I. )

0.0 0.2 0;4 0.6 0.8 1.0 “1.2 1.4 ‘“ 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
I I I 1 I 1 1 I t 1 1 1 1

Operator:
Greg Stafford

JYi&l!R!a?$j?)
I

MakeUp # 4

Pin Id: 17A

File Name: TT_O041.dat

Maximum Torque 7583 Ft-Lbs
Shoulder Torque 4545 Ft-Lbs
Delta Torque 3038 Ft-Lbs

Turns @ Max. Torque 1.764 Turns
Shoulder Turns 1.748 Turns
Delta Turns 0.016 Turns
Total Turns 1.764 Turns

L

Pin Dope O Grams
Box Dope O Grams

Date:Time of Test
07/08/1999 : 7:27:16 AM

I

--%,T.T , --?-.TZ=7Y-3?.C- ,=- ... .. . . ,,Y 1.,.s. . . ... .. . .,. =s..-. ,. ... . .- .,.,. -, ~..fi. .-, , - .- -— ..-.. -.. ...!...



u Stress Engineering Services Project Number: 5806

% ~PM vs Turns Plot
orque vs Turns Plot

Pipe Size

JohnWatts 7.000 in,
1oooo- “ “’/”

1:
II

. 8ooo-.----- .——----+ I .——.._—.
xJ
~ Cooo;;_.. .-.:____ j ; -— -...—.—... ---- .. .

5 ... .. ..- .—.—-.—--- ...—. . . .
cc
o : —-.-. --- .--.,..-..--,-. —.....-—-----.... ,-,-. -. ., .. ,

“’-’-’t-”’-”““””~””-””-”‘ ;“”~~“-’””-c--’“-”“i - h t
-0.0 0.2 0.4 0.6 0.8 1.0 102 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2,8 3.0

TURNSIfj ,,.,,.., “,,...,..... .. .. ....... . ,..(..,. . ;~
= ,
cc -’”-=-”—---~---—–-7”’---—”-- =’--7”’’”-”--’ - . :.. . .

. ... ; ... ._.c...-...;........... .-....i......-..y.... ..;..___.;........ ..l . . ; .... .. ;.. ._....
-0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 200 202 ~,4 26 ~,8“ 3’,0

BreakOut # 4

Pin Id: 17A

File Name: TT_O042.dat

Maximum Torque 8121 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 7:29:54 AM

I

,
,

I

I

1

I

— -—.---—T.7-mT :-77.XTW+> ., . . ...>. . . ... . . . . .. .. . ., >.. . ,-. ”.... “ . ..-. -. . . . -—~. -
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1 Stress Engineering Services

% ~PM vsTurns Plot
orque vs Turns Plot

Project Number: 5806

Pipe Size
1 1

JohnWatts 7.000 in.
1oooo-

8000- “ - “’+;-’--j--”’-–”- --”--”
?m— ----- .-4-—=: ..—-... - - .-. .;. :.

~ : / ‘ : ;Dum~ :
6000-_–-:~_;;{’p~ ;

+JX6iKIei ‘“--I
\ /:; i!,, ?/

4ooo- , ------- -I f 1 y-

,ooo~ i i~ ,:-
0-,”-’- ‘--;-----”- ‘!‘- ‘4---- ‘-’{-—---~ ------””;--”------i”-- - ‘--;~------------------ ‘-1 -- T - I

0,0 0.2 004 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 “2.6 2.8 t
TURNS

8-I - -– --- -—-— —.. — .—----- .. .- . I

l--5-” - .. ... . . ...... . ..—- ----------... - ----- . - ....-.- --
,

ii -4

........-. - . - ..... -. .... - -
——.

3--L—– : ;
0-/ i“ I“ ‘j” I ;-- i

{1
#

0,0 0.2 0.4 0.6 0.8 1.0 1.2 1~4 -1.6 1.8 2.0 202 2:4 2.6 2.8 300
1 I 1 I 1 1 I

Operator:
Greg Stafford

MakeUp # 5

Pin Id: 17A IBOX Id : 8

File Name: TT 0043.dat—

Maximum Torque 6665 Ft-Lbs
Shoulder Torque 5619 Ft-Lbs
Delta Toraue 1045 Ft=Lbs ,

llrns @ Max. Torque 2.015 Turns
Shoulder Turns 2.009 Turns
l)elta Turns 0.006 Turns
Total Turns 2.015 Turns

Pin Dope O Grams
Box Dope 19 Grams

Date:Time of Test
07/08/1 999 : 7:43:39 AM

I

t
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u Stress Engineering Services
sq

Project Number: 5806
Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

J.ohn..Watts,. 7.000 in.
i

i 2
8000

6000

4000’

2000’

0’
(

[!- .. .--—. ~—. -.— .. ..... . . .. .. . .t!:; ~f , t
(

t

$ i
c

....-,..——.——+— ----- ---------...—.-.— -..-.— —. ...-.-.

~
1 t —— —. -----

~{”
I

-__.–~L_—_-i.-——;— -___... - -_ ._._ ->-. .

) 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2,0 2,2 2.4 2,6 2.8- 3
TURNS

k- ~
8------ ~ ; ,— , —--- . . . .

5-~~_ -;.~-. ~+---...————-———— ._-— — ..--—+ .-.—, --- . -.,-...... . ,.L
3- ——’ #

0-/ ‘ , “,
I I

0.0 0,2 0.4 0.6 0.8 1.0 1.2 ‘1.4 1.6 1.8 2.0 2.2 2.4 2.6 2,8 3,0
t i b 1 1 I I 1 1 1 I 1

MakeUp # 1

Pin [d: 17B Box Id: 10

File Name: TT_O044.dat

Maximum Torque 7521 Ft-Lbs
Shoulder Torque 5956 Ft-Lbs
Delta Torque 1565 Ft-Lbs

Turns @ Max. Torque 2.834 Turns
Shoulder Turns 2.816 Turns
Delta Turns 0.018 Turns
Total Turns 2,834 Turns

Pin Dope O Grams
Box Dope 20 Grams

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 8:02:58 AM

I

\

I

t

- v----- RT- ... ,.,.?ZCS>,. , . . . .. . . . . . . ..ST?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . .,, . ., ~—.. . . I
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Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
1 I

John,,Watts 7.000 in,
10000-1

8000

6000

4000’

2000”

0“
-(

lU

5

I
,,

1’
[’~——’
[

——— . . . --
i

!: /:,:;: —...... ,..
——.—- —— ------ .. .

-.. .-.. J— .— - —. . . . . .__, . ,. . . . . ,
I

i ,

_... _ . . . . .._._i. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.0 0,2 0:4 0.6 0.8 1.0 1s2 1c4 1.6 1.8 2.0 2.2 2.4 2,6 2.8 :
I I I

TURNS
I

, ,.- , . ... .,._— -- -.—, —.. -—..— - —— . -,——-—- .- ....-—.. ,. .,- ,, _ .

1(J...,-...-;...-.-.---------..:........i..._...._.__....!.....-_.........._.l...-.__._... ... -:....-..;.......{_. ..-1-......
-0.0 0,2 0.4 0,6 0,8 1.0 1.2 1,4 1.6 1,8 2.0 2,2 2.4 2.6 ~,8 3’,0

BreakOut # 1

Pin Id: 17B ~Boxld: 10

File Name: TT_O045.dat

Maximum Torque 8141 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1 999 : 8:05:12 AM

I

————. -
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1oooo-

8000

6000

4000

2000”

0“
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs TurnsPlot Pi~e Size

JohnWatts 7’,000 in.
.,, . .,.; i ,“~ %

,
t

),, ..- . . . .J---.-L . .,.y.-.._-..___..-—- ‘
,

[ D“m--~--–- -. .
1

i

. . . . . . -----J : -- _-,_--— .—. — —
t:

!

,— .-—. — —-— ,- ...”.... . . . .

,

! !
,-- . . ..—— . . . .

i! ’;o!,
..-.——-...—.4--L... --.___.LL_.___._L............... !

) 0:2 0.4 0,6 0.8 1.0 1.2 1.4 1.6 1.8 200 2.2 2.4 2:6- 2.8 3
I

TURNS

L---”;
8- –----+ -L —-——— . .. ..

&. ~ .-. ._._: .....__-______.-_.__ --_-___+ --- .;... . ..... . ..... ..... .

3- –“=–’—i -.-— .. . .
(# I )
0.0 0,2- 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2:8 3.0

b I 1 8 [ 1 1 1 4 1 I 1 I

Ua
~?

o

MakeUp # 2-

Pin Id: 17B ~BOXId : 10

File Name: TT_O046.dat

Maximum Torque 7476 Ft-Lbs
Shoulder Torque .“ 5650 Ft-Lbs
Delta Torque 1827 Ft-Lbs

Turns @ Max. Torque 1.826 Turns
Shoulder Turns 1.814 Turns
Delta Turns 0.011 Turns
Total Turns 1.826 Turns

Pin Dope O Grams
Box Dope O Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 8:09:44 AM

I

1

!

,:, ,..,..;-;--V-.-G7?7C7C- ,, . . . . .,. .,., ,. , .-., >. . . . ..S ... . . . ,, ..,.,,. ,...~...- . . . . . . . . . . . . . . . . . . .-. . -—— —.-. I
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IE Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
10000-] I

/
“ 80(J)-1 .; : —. . . . . .

2 ,
-1 I

<

—-.——- . . . . .

w

——— .. —-. —.. . . . .

m
o —.— -.—.-————----—— -.-— .——._ ...- .. . .

: ,

“’”--”+-””--”-”--,‘---””-””’i-’””- ~ ‘ “’”‘“”, “- ‘ i ~~ i

-0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 202 2.4 2,6 2.8 3,0

10 .,W!YW... . . ... .,”....,,,
I

=

Cc -“ -‘““‘ “ -“ ‘f””““‘“ ---”-”’-”””-”-’-7 ””””-’”-” “-’ ‘“”--“---“- ‘“-” ““ ‘

.--; .. . . . . .. . . . 1
I

——-.-—-----.-.._--—.—.--._-L-.__——. . -------- ._..J _._. . .. . . . . . .. . ? . . ... .... .. . .“ .. . ,,.

-0.0 0.2 d.4 06 6.8 1:0 1’.2 1:4 1:6 1:8 20 2’,2 $.4 $,6 ;.8 3’,0

BreakOut # 2

Pin Id: 17B ~Boxld: 10

File Name: TT_O047.dat

Maximum Torque 8027 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 8:11:20 AM

f

,, ....... .,, , I !. . !,, . . . . .$.-..4.. . ~ . . . . . . . . . , .. .
—. I
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1s Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pioe Size
L 1

&n.,,.Watts. 7’.000 in,
1oooo- .f tt I

!:::!\:
2

+

8000-----’”-J-----7: ”:’-’-:------.-:-J—-~m++ ---- ‘ ““ “

6000- - - ‘ --:” -”----- ‘“-

4ooo-‘“ - “ - -“””--”----+ , .... ...—. ,- ”..

2ooo- :’ ——. ........
I :

0-~-------i“““--”--:”’-”-”--
- -.—–_.J._–.____.....__.–.-. ----- .- .. . . ., . .

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3
TURNS

10- -“- ‘, “ - ““ ‘- ‘- !“-’--’”- “ ‘-”-’” i f

8- –--+---- ; —-. .. .
r

_..:.-...,..--__.__. i_ —--- .— —-- ..-. .-, — ._ ----- ,.y _ .. ... . .. . . ...,-.

,—

W--——----7 : k-– “ - ‘“--”-
()-J 1,

I I

0,0 0,2 0.4 0.6 0.8 1’.0 1:2 1:4 1:6 1:8 2.0 2.2 2.4 206 2.8 3

Operator:
Greg Stafford

MakeUp # 3

~in Id : 17B IBOX [d :10 II
‘ile Name: ll_O048.dat

Vlaximum Torque 7526 Ft-Lbs
Shoulder Torque 6355 Ft-Lbs
)elta Toruue 1171 Ft-Lbs

rums @ Max, Torque 1.967 Turns
;houlder Turns 1.956 Turns
)elta Turns 0.011 Turns
~otal Turns 1.967 Turns

Pin Dope O Grams
Box Dope O Grams

t
I

)

I

I

I

I

I

I

Date:Time of Test
07/08/1999 : 8:15:23 AM

(
4
1

i

-. + ,.-:G--.-,--7-,-?m . . ..-. , ,., .. ..T?2 ... . . -A, . . . . . ,, .-., <,.,. ,, .! ) . . . . . . . . . . . . , ,.. - . . . . . . . . . . >.
~—.T—-..—-

. . . . ..-.
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JS Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
1oooo-

1
.

ii

1-

-00”

6000-

4000”

2ooo-

0-
-(

I

, i
—...-.”. . . . . . . -

—- —.. . -.

b

!.. . .. ..-—....p..... . ..... ... .. ...... .. .. . .. . .. . . . .,”.. ... . . —, . . . . . . . . . . . . . . . . . . . . ..4- . . . . . . . . . .

.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2,6 2,8 300
I I 1 1 I I t 1 1 I 1 I I I I

lo-
TURNS ,,.~1

>

m . ... ..-—.....--....— .—-.—- _ —-—-,— — —,—.-... ..~- . . ...

''`-----i-`----`--~'----"l---"-"i"-`"-i--"---`"+-"`"-"---j“’”-””””-‘[’-”-”--+--”-’--~ ‘-” “““-”~----”-‘-” i ‘“, “

-0,0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2,6 2,8 3’,0

BreakOut # 3

Pin Id: 17B [Boxld: 10

File Name: TT 0049.dat—

Maximum Torque 8295 Ft-Lbs II

I

(

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 8:18:22 AM

.,
I

1

–-=,.An ,, .,, ,,,
..-. . . . . . . . . . . . . ,,, ,,-- ,., . . . . . . . .,, . . . . . . . . . . . . . . . . . . . . . . . . . ,-, , ,, . . .

. ..— .—.-—



1B Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
J !

JohnWatts 7;000 in.
10000-” “ , “. “ “—~

;

8000--- ‘“- :“”––~-”---––--’—-~mj–--+ “--““
iI , ?

6000-‘-‘ ----–J--–J—— —– ——y ,

4ooo--’.”--”-- ——---

I !
2ooo-

I

o-- -----;-----”--!-–-”-!---–””/ ‘--“-----L--------Q-–—L--–J-–””--
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

TURNS

..+-:- Shoulde[

— . .. -....- —..

... . ... .

) 2.2 2,4 2.6 2.8- 3
1 I I I

8+-–--— , ,
,

-——- .— -- —- -. . ... I

k5-“ ‘ “‘‘ ‘“’‘“-’”------+-———— -—- —.—.—.. .—......-———........- :-----------.. ..... . . .
i3-”–-, .-, : ; -3 -: -; ; .-- . .. ..—

0-, ; i ; -1 “;- -’;-””;’- ; f
0.0 0.2 0.4 0:6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2,6 2,8 3,0

t I

MakeUp # 4-

Pin Id: 17B ~BOXId : 10

File Name: TT 0050.dat—

Maximum Torque 7473 Ft-Lbs
Shoulder Torque 6300 Ft-Lbs
Delta Torque 1173 Ft-Lbs

Turns @ Max. Torque 2.001 Turns
Shoulder Turns 2.001 Turns
Delta Turns 0.000 Turns
Total Turns 2.001 Turns

Pin Dope O Grams
Box Dope O Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 8:30:02 AM

,

T -V-,-.,->-.mr- .. .. . . . . . . .. . .. . . . . . -! -, . ..nrT?A< .. . . . . . . . . . . . . . . - .. . .. ..S.>$W. - 3..:. s ...-. -., ..k,. . .,” ,’. L ,. -- -—
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
loooo-~ “ ‘,

Iki ‘:. ‘8000- — -.——. .-. .
1
;

6000:- — —.—-..

i ~“1:”

..-

2 2ooo~---,---,---,~v--...-...._....,.. ~~~

O--U-“-----”!-”““””--i’””-”-”---,~- "`--l""-"-'"-""""i--`"--""i----`"'"`--"i---'----+"---`"--";---"-"----i-"-""“-””V-““”- 1-”“ i’” ‘“ - “i

-0,0 0.2 0.4 0.6 0.8 1.0 1,2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.
,.. TURNS, .10-, .,, .,.

i
=

cc “ “-’ ‘“- “ -: --’--’; “----–F--’-”– -“T--”=--- ‘“-“’”--‘-’” ‘- ““~ ‘ “ ‘

I

. . .. ;.-_...; . . . . . . . ..~.-.. .._.T.-.--.. .. . -.+.. ....~.._.._---_.._--+.. ......._... ;........ ......... .....
-0,0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 202 2.4 2.6 2.8 ~.O

BreakOut # 4

Pin Id: 17B ~Boxld: 10

File Name: TT_O051.dat

IIMaximum Torque 8403 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 8:31:49 AM

)

,

!

‘.- —.r- n-->--m%. .,.,,.,,. . . . . . . .. . >.. ,. ..-. ....--’ . . -. . -. . . . . . . . . . ..4 . . . . . . . . . . . . . . ,,. . .../. . ...<.. -. .. . . . . .<, ,,
—.--—
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ns Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

.Jo,h.nWatts 7,000 in,
10000--”””’’”” ‘“f’’’”t I ; } ‘-’:’ “(-”:” ‘“
~()()();. .... L .. . ...+._ ..~..T__T*_-...* ; , “

!
—.-.----- . . . -----

!
Dump ~ i

6000-““-’””””--’A’—— -- --— ----- .4—— —--
<------Shoulder

4ooo-––- .. -, . ..... .. -

2ooo-“: —-+... “.-. ,=..,
$ $i

Io,
---- ..-...+.

0.0 0,2 0.4 0.6 0.8 1:0 1.2 1.4 1.6 1.8 2:0 2.2 2.4- 2:6 2.8 3
I I 1 I I i I I 1 I I I

TURNS
““”- “ ‘“-” ,“” -’:““’” :“-’””-”’””” - --~ ,

8- ; —-. ------ ----

5-“ ‘“ -“--”:-’---–-+-–+–———
~- ---- ..-.-..—-- .. - . .
i

3----J+ : , ~ “’- ‘; \ —-.—---.,.. ...-.—.-

0-1 I

0,0 0.2 0:4 0.6 0.8 1.0 “ 1.2 1:4 ~6 1.8 2.0 2.2 ~.4 2.6 2,8 3.0
I b I I 1 I 1 t i I I 1 I i )

MakeUp # 5

Pin [d: 17B IIBox [d : 10

File Name: lT_O052,dat

Maximum Torque 6586 Ft-Lbs
Shoulder Torque 5437 Ft-Lbs
Delta Torque 1149 Ft-Lbs

Turns @ Max. Torque 2.362 Turns
Shoulder Turns 2,352 Turns
Delta Turns 0.009 Turns
Total Turns 2.362 Turns

Pin Dope O Grams
Box Dope 20 Grams

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 8:51:47 AM

—---



1 Stress Engineering Services Project Number: 5806

5 ~f:y=f::~~~’”t ~Oh~ Watts Pipe Size
7.000 in.

15000-

12500--“”-–—”””” -
1 ;

1oooo-
i I . . . ... .f
i

7500-]..-- .-~.,-.--.– ; : __-=___. . ...... ... .......,. ---

5ooo-- ‘ ‘“--’’:”---- i : - I t ..—- .--,.- .... .. . . ,
i

,
2500- ;! -—. ...-..-.

i ~, !
0; ‘o –“”:--ii;=’’-”- . ... ___________.—.-.—... ..——-..—-.——-—.—-—-.---... - .— --....I 1 1 t I 1 1

. 1.0 - 1.5 2.0 2.5 3.o 3$5 4.o 485 5
TURNS

8-I ~~- - -- –- --— ——--—-––– .—J—- .—...—--.. -----.-.

5-Ir ..- —-, - --—
------

(p I . . .

0.0 0.5 I.O ‘“ I.i ~“iIo”” 2.5 3.o 3.5 4.o
t I b I 1 1 i 1

r“ I

iVlakeUp # 1

Pin Id: 24 [BOX Id: 21

IIFile Name: TT_O053.dat

Maximum Torque 4771 Ft-Lbs
Shoulder Torque 356 Ft-Lbs
Delta Torque 4415 Ft=Lbs.

Turns @ Max. Torque 3.757 Turns
Shoulder Turns 0.326 Turns
Delta Turns 3.431 Turns
Total Turns 3.760 Tutm

Pin Dope 14 Grams
Box llo~e 12 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 10:18:16 AM
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3%Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
15000-1 I 1

.

w
=
a
cc
o
1-

12500:;- “--”-”-–”-----+- . ..—-4 — -. --”-- . .......-. -,.

foo(’jo:, . -:. ..- - ---- . ... - ,..

I7500-““ ‘- - -“”’-”- -“-’-– “-”-------”- - “–----”-- --–-‘ - - ‘- “ ‘ - - I
—.———— --.—— -.. .. ..... .. .

:;, —- —---- -+---- . .. .

“ ““-”3”0-----’””--3-5””‘“’-”- ‘~o-’”” - i
. .

I

. . 4.5 5,0

10-- -,-’ , ‘“’
-(gRJ’!s.....,....,....... .....

z ~ ~’
a 5- &-;””” -+- ; ; +f —c ——-=----..——.. J.- ------ -., ,

!
~;., .......j. .... ...... ..~..--.. ... .+------- .....-...–..--.-..._.-.-_._:__-.-., ...... -.. -. ..--, . . . .

, 0,5 1.0 1.5 2.0 2.5 3.0 3.5 ~0 ~5 -:,0

BreakOut # 1

,Pin Id: 24 IIBOX Id : 21

File Name: TT_O054,dat

Maximum Torque 5171 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 10:23:30 AM

-. . .— ---- .. .. . . . ... ,. ... . .—. .,.
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1S Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
L 4

.. J,ohnwatts 7;000 in.
8000-1

7ooo- “-” _+._._ .-- .,--- -——.. . . . .. . . .- ---—- ...-

6000-“-””’––— ~ ‘ , .... ..... . .

5000J.-i :
t mmp ; ; -.—-.. ...-.

4ooo-“–-’--.”-
! <—~ ---- . .- .. ... . .
I

3ooo-“ +- ‘- ----- .+ .... ...... . ‘-.. ...

i
2ooo-- -’---’”---~ ..-.-——-.—-..- ... ..

t
1ooo- ! ;;:

r ..—---- ----

o~+ $@y;””--------~5---- - ---20 ”----—25---”--”30 ‘---”“35---”””--””-, i
. . . . 4.0 4.5 5---

TURNS

“;-l -“ ‘ -‘“ -----–--:—”— -———.-—-.—.-. ---—... ----- -
5+ -<: ~~~~- ..+...-..... .............. ..........------:.-... . ..-.-. ..: -. .

3--’”--–- ; ~ 1 -— —-- . . .

0-,- 1“ ; ;-”-i--l”
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.o

1 I 1 1 1 1
‘0.0 0.5

Operator:
Greg Stafford

MakeUp # 2

Pin [d: 24 ~BoX Id : 21

File Name: TT 0055.dat—

Maximum Torque 4714 Ft=Lbs
Shoulder Torque 341 Ft-Lbs
Delta Torque 4373 Ft-Lbs

Turns @ Max. Torque 2.240 Turns
Shoulder Turns 0.236 Turns
Delta Turns 2.004 Turns
Total Turns 2,242 Turns

Pin Dope O Grams
Box Dope 12 Grams

07/08/1
Date:Time of Test

999 : 10:40:01 AM

!
I
I

I

I

.. -.—r ~ - .—-— .-.
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nS Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
8000,1,

I
7ooo:p- — .

I
~ 6000-~“-’” .... . . .. . . . . ..-. . . . . ..

, - .,”........... ...—. . ----------. . ... . . .... . . .. . .

.—.—-——.. —— -.-. — --------.—. . . ,,.. . .

—--,..—.————— —/ ..- .-..—.-

—- —--- -.—..—

1ooo- ——.—- .. ... ..-. ...

~-; “o-”””---’’~j-”- ‘--” “l;.” “’‘‘“”’;5-”-’””--*”-- - ~5---’”’”---”30‘“---’-””’3-5““’ -/.’ -“ ‘/5” ‘““‘ &
. . . . .

‘ “’ ‘ l-” ““” “; ~“-’” ‘“””- .Iuiw:, .. .. : . ...... “ . “.

= !
CL
cc ..-——— ....---——....... ....... ...- . .-. ., . .

..-..-,._;___..--l.. .. . .._.._;._.. .. ... . . . ---- .-.., -. -.,

2.0 2.5 3.0 3.5 4.0 4.5 590

BreakOut # 2

Pin [d: 24 ~BOX Id : 21

llFile Name: TT_O056.dat

Maximum Torque 4682 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 10:42:45 AM

I

. .----- .——— — ---
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

John.Watts 7,000 in.
8000-,

7ooo- “ .. ... . . .—--...—.— . ..—-.. . .-—— -.----.—-------—... - . --

fjooo:..._._.-— : , ‘ : : “-— . . ... . .. . ...

5ooo- nump : — ..... ..

4000=-“’-”-’+-—-- :
i —.— .4.--.--..—”..--.-..... .

3ooo-‘“ --””-+- - .- - -,—4. .—- -.
I i

2ooo-–—-- ; -—,..-.. .. . .-

.-.. ...------ -.

---1;”5---‘-”--20----–”-25--------”30-”--”–3:5”’--------Jo - 1 (
4.5 5.

TURNS “ ‘ “
.-

8

I

-. .... ... ,--—-..—.- , .—— ..— —— —.-—--

5--- : . .. ... ........... ---....... . ........ .. . . . . . . . ... . . .

3-- ~===[- - “ = ———.-— —..—-.———-. . - —----

‘0:0 0.5
()-1 : J, !

1.0 1.5 - 2.0 2.5 3.o 3.5 4.o 4.5 5.o
t I i I 8 I I I

MakeUp # 3-

Pin Id: 24 IIBox Id : 21

File Name: TT_O057.dat

Maximum Torque 4721 Ft-Lbs
Shoulder Torque 323 Ft-Lbs
Delta Torque 4397 Ft-Lbs

Turns @ Max, Torque 2.306 Turns
Shoulder Turns 0.245 Turns
Delta Turns 2,062 Turns

Total Turns 2.308 Turns

Pin Dope O Grams
Box Dope 12 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 10:52:49 AM

;—
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1
Els Stress Engineering Services Project Number: 5806

Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
8000-

7000”

6000

5000”

4000”

3000’

2000<

1000

0
-,

. ...— ..—. —- —.. — --------

--- .

~ ~ ‘----~

-..-—--- .— .

.... .. ----- . ...... . .. .. ~... --- ---,--- ........”--------------.. .-....-. .. .. .................................. . . . .
I 1 I 1 t I I I I

) 0.5 1.0 1.5 2.o 2.5 3.o 3.5 4,0 4.5 5

II

5-~ ‘“”””““Y-”’;-”-”+--- —.—.—- .-.————.. ........ .. - ... -

(-j+..------. ----.. ---.--. ..1------- +.. ----- .--. .—-—... .- .- . ...-....-—.. ---- -f .-. ---- -. - ----

-0.0 d.5 1.0 1.5 2.0 ~.5 3’.0 ~,s ~.o 4’.5 ~

Ooerator:

BreakOut # 3

Pin Id: 24 ~BOX Id : 21

File Name: TT_O058.dat

Maximum Torque 4999 Ft-Lbs

Date: Time of Test
Greg Stafford 07/08/1999 : 10:54:06 AM
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L. nE Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

J.Qh.n Watts 7.000 in,
8000-1 I

s
-1

ii

Lu

o
1-

7ooo- “ .,!..-..-----A————-— ----- -—---.-- —-.—-----. --...,--- -4--
.:~ooo-- ...------ : .—. ——-. ..-, - -

5ooo-- nujllp : —.— ....+-....
,

4ooo--“”-— i ~
>

: _.. -——._—_ ..... . .

3ooo-“‘“ ‘-- -“+-”---+ - —---—+ ---”--” “- “- ‘-

2ooo--“”-”-
f I__ —.,-- .-.,. . . .. -. -
\ i

1000: ; ~
_—-. ------ -.

“--”---”5–”—-~----””-” ----- ‘-------” “1-- ‘- - “- ‘i 1“
3.0 3.5 4.0 4.5 5.0

TURNS
10-) ““ -:” ‘“- I
&l- ---- .i-–---—– ___— ——.--.-—-.------ ---- I

ty,-~ ,

5- “““ ““i”“- -‘ ‘-“ - -“-” “-”””-’’-””-‘“”-””-‘--’“-’’”””---’““-”’”““ ‘“-: ‘-””” ‘“” “‘ “——
3- -:-—-7——; — .-—--- ——--- ----- -

0-
0.0 0.5 l~o 1~5 2.o 2.5 3.o 315 4.o 4.5 ~ 500

1 I * 1 r

MakeUp # 4

Pin Id: 24 ~BOX[d :21

[File Name: 11 0059.dat—

Maximum Torque 4752 Ft-Lbs
Shoulder Torque 318 Ft-Lbs
Delta Torque 4434 Ft-Lbs

Turns @ Max, Torque 2.107 Turns
Shoulder Turns 0.213 Turns
Delta Turns 1.894 Turns
Total Turns 2,108 Turns

Pin Dope O Grams
,Box Dope 19 Grams

Operator: Date:Time of Test
GregStafford 07/08/1999 : 11:10:01 AM

,
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3%Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in,----

7ooo-: .. .... .... ,. ——..——. ——. —.—.—,.—— ——..-—. .... .. .

G 6000-: “ “’ ‘ {“”----” --’- ‘- . -.... ,.-..-. .. .. ..
5
~ 5ooo-‘“- ‘“”‘ ‘“-- -"--""-------+--"--"-'-"-"-----"-"--""`---"""-"'"" ““--”--’- ‘ ‘-

I -—-. ——- .

,-—.——.,—— — ———— ..— —.. . ...—. .-.

-.—— —-—-. ——...—.—-.,--- - . .-

1ooo--- --...,, -., . . . .

006~’-” ““’”05””“““--”-’1;.””’”--”-’-’1:>20-””-.’”2;5””--””-””3-.-’-–””J5””’-- “-~. ‘-‘ ‘-;5-’ ‘ ,
. . . . . . 5.0

10 - ““ >’““” ‘“’” 1’ ““--””””:- ‘—””’ “’”TURNS’ ‘“’””’” ‘-,. ..

= J
a ..........-...-—- - .. ..4.— ...... ..

;’” -----~o---’””3i”5i”5-‘- ‘ ~o’” ‘“25- “-“,
. . . . 5.0

BreakOut # 4

Pin Id: 24 [BOXId: 21

File Name: TT_O060.dat

Maximum Torque 5053 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford

.
07/08/1999 : 11:11:33 AM

)

,----- ,-. .-—.— . . ., .. ,.,—-.———. -



ns Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
8000-

7ooo-

6000-

5000;

4ooo-

3ooo-

2ooo-

1ooo-

0-
0

.— .. . .. ..—-. ...-— .—..-. ...—.—------- ------- ., . ..- .-. .. . .

.-~ —..-..— ----- . .

/, hpp i \ ,— .. .

k !

,.—, — —— . .. . . .. . .. . . . . . . .. .

i
. . . .. .. J.- ———4—— --.-. — . . . . - . ,----- . . . .

,

,
—.. -i .-— —.. . .- ‘. . .

~ ~

< I

;

.— —— --- —--------
! $

i I
.___.. . . . . . . . . . . . . . . . . . . .. J._–_....–– . . . ..!----------------- ..--—..—1-. --..——.. —.——. — ..–,.. . . . . —;

I 4 1 I I

1 0.5 I.0 1.5 2.o 2.5 3.o 3s5 400 4.5 5oo
TURNS

lo-r” “ ‘-‘ ““”’” “’-’-”’ “
..

8- “ ‘ ‘-‘- ~-’ “-----’”’--–--–--’-----—L-—--” ‘--”– ‘-”–”-:-’- ‘---” ““+”- “- “
5- :’, -...?. .... ..—-.,............ - . . .....-.. . ... . ...... . .

3-!-- ‘--- -–”— * —1 -.--.——---------.........
(p

0.0 0:5 1.0 1.5 “ ii”” 2.5 3.0 3.5 4$0 4“5 5
f I 1 I 1 I b 1 1

-m

MakeUp # 5

Pin Id: 24 [BOX Id: 21
u

~File Name: TT 0061.dat—

Maximum Torque 4737 Ft-Lbs
Shoulder Torque 349 Ft-Lbs
Delta Toraue 4388 Ft-Lbs

Turns @ Max. Torque 2.081 Turns
Shoulder Turns 0.213 Turns
Delta Turns 1.867 Turns

Total Turns 2.082 Turns

Pin Dope O Grams
Box Dope 20 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 11:22:48 AM
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APPENDIX F
MA’KIWWBREAKOUT DATA FOR SAMPLES 1-6

I

I

(

I

rII

1’”-

1

I

I_

. . ..—.. ———.. — -——— —— . . .. - —m------ —. -.,---- . . . . . . . . . -- ,- - I



\
}

,-

s a 1

%;le%leer’ng‘ew’ces
Test Setup Information

..—-.-—.. . . .- —-. ...- .—.

Proiect Number j-... . ..... . ~
...—.....-—-. .._-_—.... . ..... ...

,—.-— —

Pipe Size ~~-’

Pipe Weight~[~32Ibs per ft. ‘
,..—-.. .— —.-———....... .. .. .

Pipe Grade :~P-110 _, . ~
--..—.... .. ...- ...... ---...

Connection‘flJohnWatt
. —--—-.. .... ..——- .-. ,.-. .—.—..

. .—— .-.—.— . --. — ..-. .... .

ThreadCom~ound[]Shg!!A?l,7=., ... . ~1

Pin Box. ...—.—.—-—.-—- .. —,..—. . .
Surface Treatment~_ti !-[

~

I
-=”-.. - -----___-.- }e_—-_—.-_= ..->-_a- . . . . . . . .. . es _: ..-.= . .. k_-

~.----- ..-... ..——-—

“fiC:\_Project\Torque Turn\DATA\5806.su-- -.. . .—_..——-

07/07/1999 12:20PM

,
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).
i

J
.,

4p Stress Engineering Services
Torque Turn
Test Setup Information

., ,”..,.,/- ,,, . . . . .> $....-, -., ..>,,, ... .-. . . . . . . ., <,,.. ,., .

, . . . . . . . . . . . . .—-— .—— —. . .—

Proiect Number f15806 ___________
.- ..--—. - ....-. —.,-.. .. . ... .

client ~wtis

Pine Size :=

Pipe Wei~ht![~32Ibs per ft. ‘~
. ...— —-.....-. ...—-——.... .... .

Pipe Grade E~~P-110
.-. . .. —...- .“- .._.z. . .....

Connection&hn Watts Casing ~
-—-. —.... -— —.. .——.—..—..

g..stafford ..... . .... ]
.—. —.——. —. —-...-— —....-.. .—

ThreadCompound

Pin Box...-— —.-—.-.

Surface TreatmentiL_] :=1
—-?.—.=.7..- .,. . ------- -.--==—— . .- —-----— —--- . .. —-... ---_=.. —-. .. ----

___.__.___-IesLS.ekmJW_____ .. .... . .... ....
.~]C:\_Project\Torque Turn\DATA\5806R.su ..-.--—_. . .... .-—- .

07/08/1 999 6:18AM

r’

..
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Stress Engineering Services
Torque TUI
Calibration

n

Load Cell,--.”-..,,-..t-..li. ,.>.I ....$=..*-..-
--—. . ... . . .

s/@@ij:...-........-_....]-.....—--——-.-.-.—.—..
,Capacitv:,k Lbs.

——

; Shunt: ~~ Lbs.
!

Power Tona
~ ‘-–”””--T

. -. *---— —-,——-.—-—

X9L2d=’nches
I

-DEiiGam ~ZKUW5=”~”-”
—-=---

=1 1~1 ——

-“’’’Ek!_Gai:.: ‘=-”””=

-

Cal time date

Dau Board

Raw Volts

Load Cell

Torque

Gain

Offset

-0.130 volts

-0.38 Lbs

-1.01 Ft Lbs

2682.92 Ft LbsN

-0.130 volts

Control Board

Raw Volts -0.130 volts

Load Cell -0.26 Lbs

Torque -0.68 Ft Lbs

Gain 2683.19 Ft LbsN
Offset -0.130 volts

-. “._,..______.___ .__._.--,—-...—.

WE!. I 2:.14?.?!L...__J
CalibrationFile

lC:\_Project\Torque Turn\5806R.cal

I

,

.-
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nr Stress Engineering Services

a
Torque Turn
Calibration

Load Cell.--...,,.,.=#m.-4..?,,+..,,.4+-. .$.=,%!4,-., --.2X.,,>1.. ..———. .—. --- .—--

S/N:[@120.., __._... -]
. ...... . ..----..—-——...

‘Ca~acitv:~~1Ok,, ..1 Lbs....-,
t ....—-_. -—-——. .

Shunt: ~~~ Lbs. I
t

Power Tong-.--—----- --——--——.-—-===..==----———
7

Qm_zlm’nches
I

Daa Board

Raw Volts -0.131 volts

Load Cell -0.1G Lbs

Torque -0.43 Ft Lbs

Gain 2683.02 Ft Lbs/V
Offset .0.130 volts

Control Board

Cal time date.—.— --- ——
[1107!08/19996:20AM_.. . .. . .— .. .-

CalibrationFile
lC:\_Project\TorqueTurn\5806R.cal

Raw Volts -0.130 volts

Load Ceil 0.05 Lbs

Torque 0.12 Ft Lbs

Gain

Offset

2683.33 Ft LbsN

-0.130 volts

—

. )



1

I

Load Cell Dau Board
,.,. ... -3.:.J.*..:.’?-Ts.”s.-.-”s-.---., .-*.--~:-.

I
. ——...--.. ..-—.-—------

.. ,_ —_ —._—-. —.

CanaciW::~llOk- Lbs.
- ,....— — —.-..—

Shunt: ~~ Lbs.11
u

Power Tona,.....-..”.-— .-=--— --—.—=--=—...... ._. ___ ..

Casing w!= Inches 1
u I

Raw Volts 2.551 volts

Load Cell 7193.24 Lbs

Torque 19181.98 Ft Lbs

Gain 2683.02 Ft Lbs/V
Offset -0.130 volts

Control Board

Raw Volts 2.550 volts

Load Ceil 7193.20 Lbs

Torque 19181.88 Ft Lbs

Gain 2683.33 Ft Lbs/V
Offset .0.130 volts

Cal time date
-.—-

~7~8!~ ..-].- ...... . ..

CalibrationFile
~C:\_Project\Torque Turn\5806R.cal

— .—-,. -
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STRESS ENGINEERING SERVICES
MAKEUPIBREAKOUT TEST LOG

DATE: ~~l[??
OPERATOR: Cd.

CLIENT: &w Q*- PIPE SIZE: ~/AJ. ‘ PN: 5846

* I 1

PAGE I OF

BOX TARGET MAXIMUM SHOULDER BREAKOUT COMMENTS
NO. TORQUE TORQUE TURNS TORQUE TURNS TORQUE ‘

3A- g.og” &/ /( 91P >4 d

26 ~.23’ 2.03 ?

D.Wmbcrlyhny files 99\Wink, REt100makcup.brcakoul tabledoe

... . . .
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,_

,..
)

—
I

THREAD COMPOUND

TEST NO. PIPE

. .

APW!CAITON LOG

/Page of

//

——

DATE 51/ ~~ . BY &L8’

.. . .

. .- . ,-.s=m
, . -——. — -
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s Stress Engineering Services
Torque Tu
Test Setup

., .,.,,,. ,,,. ..,, .,, ,. ... . . . . . .. ..... . .

n
Information

;. —.-..——.-..——.-—...-.—---. .-

Proiect Number ~]$5~_._..-. -.:
.....-—.—---.—.-

Client ~~fiohn-Watts J
Pipe Size }~d

Pipe Weight~~~2Ibs per ft. ~
. .-------- “.....-. ... . ...—. . ..._.,

Pipe Grade f[P-110
.----------..--——- .——---—----

Connection~Jo
.—..-—— —-.—

operator ~~
,-.

ThreadCompound~l&dlA?!.??i’??..... .... ~.....;{

Pin Box.—.———.— - --——-..-.
Surface Treatment~~T* ~~-]

.._...._..-_de.st_Sfile-_ice--..._.-_.._... ... .
RiC:CProiect\Torque Turn\DATA\5806gas.su

08/1 1/1999 5:07 PM

.7. .- .,---- ., . ..-.=. ,.. . . . . . . . . . . . .~.,,,. . . . . . . . . . . . . . . . . . . . . . .,,, ,,:,,, .,, ,,. ..y; .,.
-. ..<..-.,. -v%.%- . : —.-..
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....
,)

..

)

Load Cell Daa Board
.-,... J.. .....>---------- —----- ..-—-. 1’..-- —.— ----

S/N;&2@& ~r .-
.—. —..—.—.—.

Capacitv: ]1~1ok .. j Lbs.

\ Shunt: ‘~ Lbs.
a

Power Tong
,,,’ ‘,, , - ,., A- A,. . ,,, ,. --- -= . ..-.-=------- .--.. -=- .;.., . L . .

, M!!!Lsl=’nches

Raw Volts 2.553 volts

Load Ceil 7302.23 Lbs

Torque 19472.62 Ft Lbs

Gain 2704.97 Ft Lbs/V
Offset .0.147 volts

Control Board

‘:B?i?!E5il”
Cal time date. ..---r-- .-.— ..——— -—.”.——..—

Raw Volts 2.553 volts

Load Cell 7302.19 Lbs

Torque 19472.50 Ft Lbs

Gain 2705.25 Ft Lbs/V
Offset -0.147 volts

CalibrationFile
lC:\_Project\Torque Turn\5806.cal

I

I.-. - . ..— — .,. . . . .. . . -.——- —.. --- .,,. . ‘
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n StressEngineering Services

B
Torque Turn
Calibration

Load Cell-.s.---..—.——A-. -.-.-.— 1—..

S/N:l~2428,-.—_—..—..._.,.—.
~CapacitV:~1Ok .~Lbsm

Shunt: ~~~~ Lbs.
I

Power Tong. ... .-.-.— -—- .-.—.-—... —-. .—

Casing w#m Inches

Cal time date

CalibrationFile ‘
lC:\_Project\Torque Turn\5806.cal

Daa Board

Raw Volts -0.147 volts

Load Cell 0.07 Lbs

Torque 0.20 Ft Lbs

Gain 2704.97 Ft Lbs/V
Offset .o.147 volts

Control Board

Raw Volts -0.146 volts

Load Cell 0.07 Lbs

Torque 0.19 Ft Lbs

Gain 2705.25 Ft Lbs/V
Offset -0.147 volts

. .. .,.. -—-.z ----
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JOHN WATTS TEST SAMPLES

COUPLED SAMPLES
SAMPLE THEAD BOX COUPLING NO. BOX

NO. INTER. NO. A- NO. -B NO.

1 MAX. 1 13 6

2 MAX. 2 14 3

3 MIN. 7 16> 11 Ii S/b<
4 MIN. 9 ~. 18~ . 12 ~3

“A .

M/B PREL. MAX. 4 15———— 5 3 H/$ 7+%29

M/B PREL. MIN. 8 17 ——’———— 10
+M/v L@&o

CUX’N 6E*-DE pymz duTH ma Yfl “B “
51A<

+ /4/8 7@
5 iy)w 64-

FLUSHJOINT SAMPLES

I SAMPLE I THEAD BOX PIN

5400 #-Y-f&

f-
.->, %’ “

.—

07/06/1999 SAMPLE NUMBERS.XIS

- —..— .-,,,..,, —— .
.-”.
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I

“’’” J-w I‘rO’ec’NO”~&6 I‘ageNo”0’ ‘y /f& ‘ate%?q
ubject Checked By Date

5%?/?
A@,

5

/wz2z*

m“
m.
/#l/f)*

#!/t) ●

w“
#l/A/.

.,

t

ejbo f3

7!Yqd5-

~ STRESS ENGINEERING SERVICES, INC. ~

_ Houston, Texas New Orfeans, Louisiana Cincinnati, CINO

-. ... ...’-. . . . . . . . ,, .,.,,.> r.~- ,.
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r i

THREAD

PN 580&

#

COMPOUND APPL1CATION LOG

Page / Of 2——

HAKEUP PIN END BOX END WEIGHT,GWS y
NO. NO. No●

Pm “ I Box I TOTAL
t

,
I

-&L.
Zm

., r,—.-.

.

-—. ,. .,.-,... .... ,.... . ,. .“, . –. ,.... ., ... .’ ., . . .,. . .- -.. .,’,. . . .!.
-— —.-.-..,..

,-.,. <. . . . .
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THREAD COMPOUND APPL!CATION LOG

.
.

TEST NO. PIPE

,.4

L.

(
-)

-..

..

1

NAxEUP PIN END BOX END WEIGHT . GRAMS
NO, NO ● NO.

PTN ~ I BOX t TOTAL

II I I /l.& //. I ~ .zD 1“‘@
/ /44 2 /? /7A1.
/- -“t MM I 3 -“1 =-” I m @ ~

Fl/3Alll- 2/ I 21
1“ /1~ I L? I — 2/ I 2/ 1

,...
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) THREAD

TEST NO
“4%?7 “FE

COMPOUND

SIZE 7 ‘~

APPLICATION LOG

---

.
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THREAD COMPOUND APPIJCATION LOG

~m 7=73 >

TEST NO.%4 ~L PIPE SIZE 7-” DATE 7-k? “?f BY G s hb’

I

I

I

II

I
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CLIENT:

STRESS ENGINEERING SERVICES
MAKEUPIBREAKOUT TEST LOG /

DATE: 7/5/7?
OPERATOR: =XyM&

J’6)4’2J U4 775 PIPE SIZE: 7 “ PN: SZZ?06

TARGET MAXIMUM SHOULDER

TORQUE TORQUE I TURNS TORQUE I TURNS

PIN
NO.

BOX
NO.

2,4531 —– I _
I 1

I I 7$45 I

ZJY4ZZ(063 4476
——

2,/5/ 5/ 5’0 2,/3 /

2,s/ 5776 2. 4JZ?
3, zz~ &?z/ 3, /pi

~, 23< - 6 7X3 3,z/4’
i---— -.-...

Jf I I

—.

7+%3 ?Cfm
74# 7570

7$b@ 7435

7@n9 74.W

/ I I

7

A7ZY I—. I —..

I I/1

7754 If/

f{

D.lKbhrlyhy files 99\Wink, REM 00maLxup-breakouttable.doc

.

. .. . . ... .. . .-
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1

STRESS ENGINEERING SERVICES .
MAKEUPIBREAKOUT TEST LOG

DATE: 7+/’f-~~

$L ~dd OPERATOR: &s +%f
CLIENT: PIPE SIZE: 7“ ‘ PN: gg’.d~

SI++#Z ~ 5h#7273 L
PAGE ( OF \——..

TT REC MUIBO PIN BOX TARGET “MAXIMUM SHOULDER BREAKOUT COMMENTS
No. NO. NO. NO. TORQUE “TORQIJE TORQUE TURNS TORQUE TURNS .

10 Y Mb 1. z +9 7c)c9~ b94 b

/06 o i ? 146 3[*r--/
J07 flu % /!$4 70DD d79f

#

. .:.

DJKimbulyhy files 99’iWink, R.EUWlmtkcup-breakout ltble.doc

I ----- . . . . . . . ----- . . ... .. .
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SAMPLE 1A
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Project Number: 5806

Pi~e Size
I 1

Johnwatts 7’.000 in.
8000-. ; ~~~~~~~~~~~i Dum ,
7ooo-–––; ~ ; ;P : ‘—c-----Sli6ilder

—..—.
)

60(jo-” ,;:, —.—. ..

5ooo- ——. —-., - ..- ... ..

4ooo-- “ “’”’’’”’”’-’””---’-+! .—.—A-—--—--—.—........... ...... . ,i

3ooo-‘- “--”--:-- ------+ , ..~.— —--------.-.,. .-/
:! ‘—- ------ ...+-.

i ‘—- — ..——. .. . . .. . -

. ......—...... ..._... ... ..—.—... .. ....4..—..-—... .. ... . . ..— .—...—-.. .. .. .
0,5 1:0 1.5 2.0 2,5 3.0 3.5 4,0 4.5 5.0

I 1 I I t I

TURNS
lo-

——— -- —-——_______ . . . ,
5- . ,——. .......x----- -.1..:.—1-:—.— ----- .— _-—.. . . .. .. ... . ... . .

f
3- -—+ ; ‘ ! —.—. —.. . . .

0-/ i L
1:0

I

-1,5 2:0 “2;5 ‘“ -3.0 3.5 4,0
i 1 I I I 1

‘0.0 0.5 4.5 5

MakeUp # 1-

Pin Id: 13A IIBox [d : 1

File Name: 11 0078.dat—

Maximum Torque 7435 Ft-Lbs
Shoulder Torque 6722 Ft-Lbs
Delta Torque 713 Ft-Lbs

l%rns @ Max. Torque 3.225 Turns
Shoulder Turns 3.180 Turns
Delta Turns ().()45 Turns
rotal Turns 3.226 Turns

Pin Dope O Grams
Box Dope 21 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 4:35:42 PM

I

.... —- ,,.,> ,.. . . .. ......... . . . . ... .., ........ .? .. ’,... . . . .. . ,., .
—... I



,-

L

,_

r—

i--

❑
Stress Engineering Services Project Number: 5806

s YYvV%K~l?ot Jo~~ w~tt~ Pipe Size
7.000 in.

15000$ ~ i
~

,
1

12500:p_.-_’._ ~!.: “—. t ——. .—.—-.
8

1[

+ 10000-’!- -... ,_ -------- ...+.-+. ---.:–..----- .;.- -~ : - ‘
E i /:”
u 7WML f I
= #Wwv

—.. . ----— -

a - -,.—.—-- .
0 ~ \ !;::”
+ 250(I-: f

“:
--...-”. — . . . . . . . . .

“’”””””-”--$2”-’““’”- ; i- ‘“‘“‘ ‘i “(’

1.4 1.6 1.8 2.0

~b~ipui
i’!; f!: !_

5- “--:-”--”-+=+—+

mlo- ; “-T-”-- I__---’-+----i–---{------t”—-,
-0.0 0.1 002 0.3 0.4 0.50.6 0.7 d.8 ds9 1:0 1:1 1:2 1:3 1:4 1’.5 1:6 1:7 1:8 1’.92

BreakOut # 2

Pin Id: 1 ~Boxld: 13a

File Name: TT 0125.dat—

Maximum Torque 11383 Ft-Lbs

I’M-

Operator: Date: Time of Test
Greg Stafford - hd 07/21/1999 : 6:29:25 PM

-–- ---T- r -T ,. . . . .. . ,,{... .-/.,... , . ,., .$
.? ,. /. . . ,. ,. /.,. -.. . ., v ..},,—...,..,,..................,,...,,,,:,, —-....
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1
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1

I

—— ..=—. -, .,.! . . . -,r - .-r.,,-,-,-- .,- -,-- .-.-7-, -------- ——---?y-.-y ---- .—— —.- --- .----.. -——-
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts ., 7,000 in.
8000- ~~ .

7ooo-“—— :
~ ~ ‘;-’ CM$IP ‘“ I

,-
1

‘— -—-+=3hm “$*
6000-- .— —.,.._ ~,i ,&
5ooo--- -----––-– J ——— ...._ .

4ooo-‘ “’ --’” ‘“---a ----- ---

3ooo- -’--’s’ ‘-n - -’

2ooo--’”----–+–––– -—- ----- ~~-------

1ooo- i A ) i I — -—---
I i’:

00~- ‘)0----‘---{-5---------20-----‘2~–---30--‘-- ‘----- ‘-- -- ‘i- - ‘- ‘ ‘ , --

. . . 3.5 4.0 4.5 5

. . . . . . .. . ... . .,
TURNS

—.-.. .-

-;-~:--’-” ‘--
0,0 0,5 1.0 1,5 200 2,5 3,0 3.5 4,0 4.5 i.O

Operator:

MakeUp # 1-

Pin Id: 13B ~BOX[d : 6

File Name: TT_O079.dat I
Maximum Torque 7430 Ft-Lbs
Shoulder Torque 6783 Ft-Lbs
Delta Torque 646 Ft-Lbs

Turns @ Max. Torque 3.234 Turns
Shoulder Turns 3.216 Turns
Delta Turns 0.018 Turns
Total Turns 3,235 Turns

Pin Dope O Grams
Box Dope 21 Grams

//?5

Date:Time of Test
07/08/1999 : 4:44:15 PM

. . -—.. -=.., . ... .... .. ... . . --—.
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Stress Engineering Services Project Number: 5806

s l%lYY%:Hcl’ot Jo~~ w~tt~ Pipe Size
7.000 in.

8000--
————— .......— . ..- ... . ... . .. . . .

— .-______.-—.- .—.—---......... .. . .. . .
.—..-. . . ..

: 3ooo-
~ 2ooo-“ 1 -.-—-..-_,

1000: ; 1 $ ,..--— .. .. .-

:01“0- ‘-””-””05--””--”’-”““~o-----”il~”-’il~’” “““--”-’2~---‘---30----35 ‘- - ~~o-- ( ~~~~
. . . . 4.5 5.0

TUR,,N$ .10-f- -1
s -
cc 5 r- . . 4, . . ... .. .. . .. ... . . . . . . . . . ... . ..... . . . .. . . .,

~;o__- ........ . . .... . . ~....... ... ..+ ._._._-_i-.__.___-+-. ..._....._._.--_..~ .. .. ..... .. ...... . ... . .
. 0,5 1.0 1,5 2,0 2,5 3.0 3.5 ~.O {,5 5:0

BreakOut # 1

Pin [d: 13B [Boxld: 6

File Name: TT 0080.dat—

Maximum Torque 8128 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 4:45:52 PM

,)

1
+

,., .t=---..,, .-, ..4,.,..1. ... .. .. . . . . .? .. -.!.s....,.? . . - . ., , . ..-. ,.. . . . . . .. . . . . . . ... . . . ... .. . . . . . . . . .. .. ... .. .. . ,. —-—. .,
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1% Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
) I

..John.Watts 7.000 in.
8000--

I ‘-” ju~p’ ‘“
7ooo-‘-’- —-.——..——... . . . .

~ 3- c---- Shoulder
6000-–“”’–””’-—< 1 —.-J.- ..—.-..+ . ... ..

5ooo-“““’””------— : ——. . .—— . . .

4ooo-‘“ . ..... .- -. .-,+- .,...—-- —--..,,— —-----.-—- --------.. ...... <....... .- .... -

3ooo- ‘-- “ “ - -A’ “--- “ -- .-.- . . ..——... .. ,..4

2ooo--“’---”’’”’” -— —-..—.-..——.——------- ——...... . .
I

1ooo--$
i

{
- -- ,--,.-. .. .- -i

00+1/. --””--””--75-”--”–-”20–– ‘-25-----”--””30– ----35” –-~. “- -- ‘&” -

,

. . . . . . 5
TURNS

‘ “’ “ ‘-‘ ,“’—
.—— — -----...”-

‘- ;-
— — —.— -A . ..-. . . . . . . . . . . . . . . . . . . . . . . . .

i , .. —-. ---- .

()-1 ‘ 1 I I t I I I 1 IJ
0.0 0.5 1.0 1.5 2.o 2.5 3.o 3.5 4.o 4.5 5.o

k-
a @

MakeUp # 2-

Pin Id: 13B ~BOXId : 6

File Name: ll_O081.dat

Maximum Torque 7670 Ft-Lbs
Shoulder Torque 6613 Ft-Lbs
Delta Torque 1056 Ft-Lbs

Turns @ Max. Torque 2.371 Turns
Shoulder Turns 2.358 Turns
Delta Turns 0.013 Turns
Total Turns 2.373 Turns

Pin Dope O Grams
Box Dope 23 Grams

/!$

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 4:54:57 PM

-----T--T79.,... , dA,.:,...... ,. ...17...,,$-! ,.!?7R91. 5..----- ..... - ‘ ..,-.:---- .’. ,,., ..-.,’. ‘ ‘.-:~$ .—. —.-,,. . ,,
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Stress Engineering Services

%q
Project Number: 5806

Tor ue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
8000-7------” ,,

7ooo~‘- -“----””-- ‘ — ——.— ______.

, ,. ;.,.,. -,. . .. . .. ,.. . ..... .,
-1

. . ....... ... —-. ..,..-———-——-- -.--— ...—-.- --—.-..- . .... . .. ., _

,——-.”... . . . . .-

-----.---— . . -

~ 2ooo- — ——.. .. . . .I

1ooo- —.. - -- .- ... ... . . ,

y; ‘.”’”” “-”-”05-”’---”-’ ‘“/.--” ----’*. - ~5-------- -; ----’--1-- - ; ~ -- I
. . 3.0 3.5 4.0 4.5 5,0

TU~NS,. ., .,
10-r “ ,.,

= A
a ;“ ‘~-~ “--- ~~~~~~~~~:- ~~~----- ~ ~~~~ - ~ ~ - ~. ,.y - - -,-,,,

!:”
,

.. ... .. ....i.... .“,__.__L,–.___-__L........... ...._-.....-.—.”-..... . .. ....1.. ..--.. .. .. .. .. . .. “

-0.0 0’,5 1:0 1:5 2:0 25 3:0 i.5 io J5 -- 5:()

BreakOut # 2 /4?
Pin Id: 13B IIBOX Id : 6 1

/’2
II 1’

File Name: TT_O082.dat

Maximum Torque 7754 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 4:56:31 PM

-.— ——, ,

..

—. -
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Stress Engineering Services project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pil)e Size

,JQhrl,Watts 7’.000 in.
8000-- , i“r . .

\ ‘ :1 ~um :
7ooo~‘----— : .—. ———..- ___.

f ,
i

6000- ——---.-- .._

5ooo- .————- . .. . ... . . .

4000-” “‘“ ‘ ‘ ‘“ ““-““’“‘ -“”””2--”’’-”-““- , - .....”..-.- , ... .----

3ooo-

2ooo-‘ -’--’ “’”-’ —. —..,.—- --—— —.-... — .— .... ..-.

1ooo--~ —------ --—:
0. / ..._ t_.._.-.___.Al.._-._._.:.....-..._.---J--__.J_____ ~_+ - . _____..:_________________.- _.i I I
0.0 0.5 1.0 1.5 2.0 245 3.0 3.5 4.0 4.5 5

TURNS

f7Fm--:--”;;----”:
6.0 0:5 1.0 1:5 “2.0- 2.5 “- - 3.0 3.5 4.o 4.5 5.o

mm da 8

Operator:
Greg Stafford

MakeLJp # 3-

Pin Id: 13B IIBox Id : 6

File Name: ~_O083.dat
—
Maximum Torque 7657 Ft-Lbs
Shoulder Torque 6048 Ft-Lbs
Delta Torque 1608 Ft-Lbs

Turns @ Max. Torque 2.091 Turns
Shoulder Turns 2.064 Turns
Delta Turns 0.027 Turns
Total Turns 2.092 Turns

Pin Dope O Grams
Box Dope 21 Grams

Date:Time of Test
07/08/1999 : 5:10:47 PM

_., .,. ., ,=7 .-7 -,
— ,

., ..,.!’. ,,. .<,’ .. -...., ... ,.-. ~., ..< ,<, ..,.,. -,, -...., .,~--,.,- -,- ..f,-’. ~.--,,, ..-, -“. . ...,’., -,. .
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u%Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
2s000-[ , ~ ,..

& 2oooo~~
,

— -..._ .. .
;.

5 ; <
& 15ooo-~

!
, —.i

5
t I ,a

u i0000:k: t i f —-.— ....—

25000----------”-”------~--”-”’”” ‘“:-”-’‘““ -OJ,0‘“”-””--j-5------‘-l;O‘------~~~.1;-5--------;--------------;~~~~~~~--i-~~- ;
. . 2,0 2,5 3.0 3.5 4

10-r ‘ ‘“’ ,’” ‘“ ““-” - , .?W!E. . . . ,,. ,, tz5-1* i ‘~-”;-------i”--”“-””’0-,;--”---!-’-;-----(----’-!”---”-;-----":--`---+-"---i-----;-"---:--+---;--------------;----i------~----y----;------
-0.0 0.2 0.40.6 0.8 1.0 1,2 1.4 1.6 1.8 2,0 2.2 2,4 2.6 2.8 3.0 3,2 3.4 3.6 3’,8 4~0

BreakOut # 3
Pin Id: 6 ~Boxld : 13b
File Name: TT 0126.dat—

Maximum Torque ‘6910 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford - hd 07/21/1999 F 6:42:34 PM

—-—— -.-,7 -,-,7 =-X--- . , ,., ..,. .. . ., . . . . . .-,, . , .-r-?l.7,.,... . . . . .
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1% Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pine Size
1 I

,.––. —.

JohnWatts, 7,000 in.
8000- ... .

7ooo-- -’--”‘-’-‘“ -;- ‘“”------’”- - -—-- ..— —.-. ., . . .. .
Dutnr)—

6000-1-.-, ~~---– ~
,-.

-— —---- .. .. . .. ... ..

.. . .

-.<. .

‘oo:!~ ~ ; -;_.-!__.__l___--..------..........m~w’_–..-.- ..... .. ... ... .. ... . ... ... .!_. –—_

~,0 0.5 1,0 1,5 2,0 2.5 3.0 3,5 4.0-- 4,5 5
t

TURNS
10- “ “-’” ‘ “-“’“ -

.. . . . .

& ‘“---” “
--- —_.,L —___ —.- —._— .—. .— ------- . . . . . . _-, ,

5- - .-.,...A.............. —..... - ..-—--- . . . . .. ,.. .:
A +--’ ‘ ““““--- (
%&. . -----

/

—--.—— —

~

———— ..— .— . . . . .
+

. .

0-
‘0,0 o#5 1:0 1’.5 2.0 2.5 30 3.5 4.0

MakeUp # 1

Pin Id: 14A ~BOX Id : 2

File Name: ll_O069.dat

Maximum Torque 6353 Ft-Lbs
Shoulder Torque 81 Ft-Lbs

,Delta Torque 6272 Ft-Lbs

Turns @ Max. Torque 2.652 Turns
Shoulder Turns 0.000 Turns
Delta Turns 2.652 Turns

,Total Turns 2.653 Turns

1Pin Dope O Grams
Box Dope 19 Grams

4.5 5

-7%/4

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 3:02:26 PM

.-y, .,.77 ;:7--- . . . . . . . . . . . . ., ., . . . . . . . . . . . . . . . . . . ,. ~,.., . ...’. . . . . .
y,.——— ,— -.—-.—.—.—.



,-

.-
1

!“
I

I
,-.

t

—

❑
✎☎%::i%%w#l(?ew’cesProject Number: 5806

RPM vs Turns Plot Pipe Size

John,Watts 71000 in.
3000-( ! } I

/

2500-- -“ -A ‘--” - ‘+---“- ““---’’----+-———.... +, —....-------- ./.
,

I

. . . ..- . .-.. ..., ..: .

-- ““-‘--,’--’”--d------”–—-––—--–– -’-”-‘“’ ““- “-----” “‘-

—— —,-- ..-.-— ..——— - ---- .

-- ...—.— ....

i‘--”’”04--”’”-””’””-0?5’’”””--”‘- “-”o~--- ~8-- ~~ ~ig--- -- ~

. . . . . . 1,0

Win!%. ...... . ,- . . ,.,..10-’” ““”””” -“; ‘“’ .... .. .. ... ...

= I i
cc : ‘ ~“ ‘ “--‘-+---‘ ~‘“’’--”’ ‘---”-–;-”“-”””‘-””-”-;-’‘““ ‘-’”- -: - -

...._...._\...._.__.-~
,

-—.,........,........... . ...... .. .-.--.—..-,-——--.--,...-—.—.-... ,.-....___-...- . .... f .

-0,0 0.1 0’.2 0’.3 .0’.4 i.5 0’.6 0’,7 ~,8 d,9 1;0

BreakOut # 1

Pin Id: ~ /~~ IIBOX Id : ~

File Name: TT 0100.dat
21

—

Maximum Torque 2233 Ft-Lbs [

Operator: Date: Time of Test
hd 07/19/1999 : 12:00:45 PM

--, -e_c=r.. —,.,, ..— —. _— ..-
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ElStress Engineering Services Project Number: 5806

% ~PMvs Turns Plot
orque vs Turns Plot

Pipe Size

,, .,Joh.n.Watts 7.000 in.
‘ ‘“’ “; ‘,/1 I

~ 8000-- “‘- ““- --,—–-l— --” ---”–-’——-—-------- - ‘“-- ‘-’
5 $ ;Dump\ ‘

ii (jo(J()-- ._. _._,_ :
4
.—.—.— . . . . .. . . . .

w
n .-AA

: 4uuu- ‘ . . ----------- ..——-—. -.. . . . ,

<- Shoulder
0>

;

+ 2ooo-– ——-—+ : .+--.......... . - .
</ ~

o:q----- -:- ‘–j----”---i–--”---t ‘--”--I-------+---–””T—--T-----‘i- “- ‘“-i--’ ‘-” ‘C- i“ I

0,0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 106 1.8 2.0 2.2 2.4 2.6 2.8 3.0
TURNS

8+-- - —-—~ ——-— .— -

1-5-- “-”- -~: “~ -— --== –—-”-”’”-””-”-+--” ““---”“ ““’ - “ ‘“
ST : :- —-—— — 7 ————— .-——— .-

0-1. I 1’ J
0.0 0.2 0;4 0:6 0.8 1.0- 1:2- 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 300

1 1 1 t 1 I I b 1 I I I

Operator:
hd

MakeUp # 2

Pin Id: 2 IIBOXId: 14a

File Name: 11 0105.dat— 2/
Maximum Torque 6946 Ft=Lbs
Shoulder Torque 3283 Ft=Lbs
Delta Torque 3663 Ft-Lbs

Turns @ Max. Torque 1.797 Turns
Siioulder Turns 1.750 Turns
Delta Turns ().()47 Turns
Total Turns 1.797 Turns

Pin Dope O Grams
Box Dope 38 Grams

Date:Time of Test
07/19/1999 : 5:45:12 PM

,- ,.. -..,,.._,___ ,,, ,,- _ ... --.—. ..-
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
10000-, f I

8000

6000

4000”

2000”

0“
-(

1’ ],
———— . ....T

l“
I

/:.’I

I
--------

~1 2
1,

i
,; t

1’

2

—-—. — -—-— . . . . . . . .

t

... , . . . . . ,-. . . — , —., .—. - . ..-+--- ,. ---..4 — ,.- .- . ------ . . . . . . . . . . . . . . .

:

,
. . . .-, ,--- . . ... ----- ..... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. .. . . . . . . . ,., . . . . . .

r 1 1 1 1 I I I t 1
1,() 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 “ 1“,8 2.0

TURNS, ,, .,,, ,, ,.
10~- -“ -.1-----i ; ,:~~~~~~~

i
I;! !“

.,

5- ““—
:# -...-———......- _.. ._I t k
~~. ,._,..-._..........-...............,.,,----- >...... .. .1. ............. . .

-0.0 0.1 0.2 0.3 i.4 d.5 d.6 0.7 i.8 d.9 1’.0 1:1 1:2 1:3 1’.4 1:5 1’.6 1.7 1:8 1:9 2’.0

BreakOut # 2

Pin Id: 2 ~Boxld: 14a

File Name: TT_O124.dat

Maximum Torque 5906 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford - hd 07/21/1999 : 6:05:09 PM

,- .....=-.-- -.7 . . . . . . . . . . . . . . . . . . . . . . -.-. — . . . . . . ..
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u Stress Engineering Services Project Number: 5806

% ~~~~~;;u~g’”t Johnwatts~~ Pipe Size
7.000 in.

7500-”~~ ~~ ,- .-i. ~~ . .... ......... . .. Iii
/ 1!

. t I I
z , < \$

$ 5ooo--’””-”’’’-—–’---’ i ‘
t

——.—.. .—. . . ,.
IL
w
a
a
~ 2500-“ . . .. . ..... . .. ..—— — —..--.,—-..—.-............... ----... .

1-

__________.. .. . ..!. ‘ I
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 202 2.4 2,6 2.8 300

TURNS

8

all~l,, ,l,

- .—— ;__ ---
=
n- 5-‘ ‘--’= — , ~ ——--- “ “ ~ —=- . -..-.—-..-,.. .. ...

3- ===-== ———-— .—..

o-
0,0 002 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

MakeUp # 1

Pin Id: 2a IIBOXId: 2a

File Name: ll_OO07.dat

Maximum Torque 4861 Ft=Lbs
Shoulder Torque 347 Ft-Lbs
Delta Torque 4514 Ft-Lbs

Turns @ Max. Torque 1.918 Turns
Shoulder Turns 0.174 Turns
Delta Turns 1.745 Turns
Total Turns 1,955 Turns

Pin Dope O Grams
Box Dope 22 Grams

Operator: Date:Time of Test
gs hd 08/11/1999 : 5:18:36 PM
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SAMPLE 2B

r,-.---... -,,.,=..p..r ,=.. -.
-. 77---7--I — ----- ----.-,-— ---r7 - --—--- -, ~.- .-.--,---- - --—. --, ---- — ----- --- - . .
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

Jo.h.nWatts 7.000 in.
8000-,

7ooo-— ““”-–-4 ,
I i Dump . ‘-—:- ‘“” “ -

6000- -—— f ------ ,.
j

L+’f”(“~
5000-— : \ ‘ ; —.-.- .

4000- ““””’’--’-J--””-”+-——— - ‘— —---] -“--’-–- -.—..—-. ...., .

3000- -’ - :-. .. .. ., .-4 -. ......A’,,-. ,- +-.f

2000--” , . .“....,,.,.----- —,,,,,-- —..—--. -..——..-...—-- ...... .......,j -... . ... .-.:. . .. ..

1000-- —,-- —— —-.. . . .

o.kz ..-....shnlllrkr.. \. ..__. ... ‘-_-. -._.... . .. . .. . ... ... .... J._ ... . .... ___ . . . . ......-. _

0,0 0.5 I .0 i.5 2.0 2,5 3,0 3“5 4“0 4“5 {
TURNS

,()- ~ . . . . ~ -“,.,.,,,,. . .. . . ... ..... .. ..” . . .

8- –’ ‘-— —. ----- -

5- “’”’”- “-”-”’–+----- ——,.— ..————--- Jt-.--------- .- . . .
—-. .

3+-––– : ‘ ‘ —-..—.——---II I
(+ . . . . . . ;1...

0,0 0.5 1:0 “ “‘1.5 2,0
I 1 I t t 1 I 1 1

-W”” 3s5 4“0

MakeUp # 1

Pin Id: 14B ~BOXId :3
II

File Name: TT_O068,dat

Maximum Torque 6333 Ft-Lbs
Shoulder Torque 114 Ft-Lbs
Delta Torcwe 6219 Ft-Lbs

m

Turns @ Max. Torque 3.014 Turns
Shoulder Turns 0.000 Turns
Delta Turns 3.014 Turns
Total Turns 3.017 Turns

Pin Dope O Grams
IBox Done 20 Grams

4.5 5.0

#z$

Onerator: Date:Time of Test
Greg Stafford 07[08/1999 : 2:42:15 PM

I

.,
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Stress Engineering Services

El
Torque Turn
Test Setup Information

... ..... .. ........... .. ...,.,.,,.,.,..,..,.,,.,, .... ....... ...-—...... -----.... ..... ;!
~ ProiectNumber ~%!!!f! ....._.._. .. . .-. ~ ~

..-, ,-... . . 1
Client ]l~John’’W~ttS . ,.,~

;
I—.

Pipe Size ~~~
,,

Pipe Wei~htfi32 Ibs per ft. ‘-
%‘ Ij ,. ._ .-.-—-.. .....—...—----. ...
i Pipe Grade f~P-110 i
;! i-- —.. —..— —--— ........—
; Connection~~JohnWatts Casing
, ---

Operator~M.___.. .—dt ~
> --- —— —..,
! ThreadCompound~llShell~?~??%..

i:

\ i:

~

Pin Box I..””----...—.,.-.—. ~ -> F
{ SurfaceTreatment~ti ~1-[ ~

.—. . . .. . . .. . . . . .... .- ....... ---=

07/19/1999 5:39PM

I

I
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nS Stress Engineering Services
Torque Turn
Calibration

Load Cell Dau Board
.-.—.- —-.— r

I . —.—— .—

.! S/N:~~[
—..

~Capacitv:~--d
L

-.—--—-——. .— —.-

Shunt: ~~~

Lbs.

Lbs.

Power Tons.. ..-.A-G----—.-. -A--=.,-=...--=-—------1,=--.=..-=-----,1

-s!3Qd11-’nches

Cal time date
..— -.—.—— — —— .— - ..

CalibrationFile
lC:\_Project\Torque Turn\5608s2.cal

Raw Volts 2.552 volts

Load Cell 7’lgO.37 Lbs

Torque 19174.33 Ft Lb

Gain 2681.52 Ft Lbs/V
Offset -0.129 volts

Control Board

Raw Volts 2.552

Load Cell 7189.99

Torque 19173.30

Gain 2681.76

Offset .0.129

volts

Lbs

Ft Lbs

Ft LbsN

volts

—...—. —_ .. . .... . . . . .. ... . . ........ . ... ,., ,., .-,., —7--- .-. —,— —y . . . . . . . . . .
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nB Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

- JohnWatts 7.000 in,
10000-”’““ c

I

f-

8000-,–’--—--
~ ;— —— . ..-—-----. .-,

i
6oooJ.-— ---—. . .. .. . -

~

4ooo-b-J”li:’ ——

2000-W...:: .........-.-... . . .. .0-,,’-”-’-””-{”””’‘-”--””:’”“- “--’L ---i‘-’””””
-0,0 0,2 0.4 0,6 0.8 1.0 1.2 1.4 1,6 1.8 2.0 2.2 2.4 2,6” 2,8 3.0

Ioq ~ ., . .. . .
I

.,.-- .-,-.., .. .... . . . ........ – . . . . . . .. . ,. -

...... ...1 .... . . . ..i_..__.T.- -....;. - .–----.;--------- ,------ ~.. -- ;-.. --..-., ----- .,---

-0,0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 108 2.0 2.2 2,4 2.6 ii ‘3:0

BreakOut # 1

,Pin Id: 3 ~Boxld : 14b
/

1 [D
File Na-me: TT_O106.dat

~Maximum Torque 3125 Ft-Lbs ~

Operator: Date: Time of Test
hd 07/19/1999 : 5:55:23 PM
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Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7,000 in.
1oooo-

8000- ,.:. .-. :Dum:

,

6000--- “‘ –“ -–-–-–”- .— . —.—— -. ..

4000-- —-:-i ; ; ---. —... . ... .

i \j; :
2ooo- :~

! !_ d ;~ c--- ShOudel

o-~“;--” ‘-””-:i------~”--–---i --------- ‘--~ ‘--– ‘-i””-”- ‘~--”-----: ‘t I r

0.0 0.2 0.4 0,6 0.8 1.0 1,2 1.4 1,6 1.8 2.0 2.2 2.4 2.6 2.8 3,
TURNS

. . . . . . . . . . . .. .

“’-—– --–---+-”
—-— ... —. .-— .,-. _—— .-. —.- . . ..-. I

$===---=%--------- ‘
@

0,0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 106 ‘ i .8 2.0 2,2 2.4 2.6 2.8 3,0
I I 1 I I 1 I I 1 1 1 I 1 1 )

MakeUp # 2

Pin Id: 3 ~BoX Id : 14b

File Name: TT_O107.dat

Maximum Torque 4794 Ft=Lbs
Shoulder Torque 1452 Ft-Lbs
Delta Torque 3342 Ft-Lbs

Turns @ Max. Torque 1.430 Turns
Shoulder Turns 1,270 Turns
Delta Turns 0.160 Turns
Total Turns 1.712 Turns

Pin Dope O Grams
~Box Dope 33 Grams

Operator: Date:Time of Test
hd 07/19/1999 : 6:16:31 PM
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ElB Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot

Pipe Size

JohnWatts 7.000 in.

25000- I !

‘oooo-b-----+~ “‘ ‘‘----------”--
150007!

< —-.--.— . -

_ _ .. —..—-— .-.-—- .—,- ----- ..-.

!

5ooo- “ -. ... .. - .,.,.-. - ........... ,.., ..... ,. - . -. ----?.-,-.-.,..,. . .,‘

“’-:”5””’---‘- ‘ “-””20-”””-““‘“’--25” ‘“ ““ “--’”;0
. . ...... ... .. .I

3.5 4. .

.YJiw ..+. ..:,,.. ..... . .... . ;. .
10-”” “’ ~“’ ‘ “’”-’ ‘~’’’-v- ‘ “;’-”” ---”” ‘“’ “~”” :

;: ;’,, [: !It ~’
5. “–_+;—- ____.+_—4----.—-— .-.... ........ .. ...... - . . ..

~ :::.;”

oy..~..-.;...: i ~ : : .;__..~___”..__T__.r-:......_.._..-...-..--...;-..;.. . 1.- ,...-”. -... —— ---- ..-.-- . .--.. -;----

-0.0 0.2 0.40’.6 0’.8 1:0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.83,0 3.2 3.4 ~.6 3’,84’.0

——. —

BreakOut # 2 I

Pin [d: 3 ~Boxld: 14b
?

File Name: TT_O123.dat [k
IIMaximum Torque 16500 Ft-Lbs ~

Operator: Date: Time of Test

Greg Stafford - hd 07/21/1999 : 5:56:24 PM
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lent Project No.

m I ‘age ‘0 ‘f ‘y /@2L-

Date
p///#!fl

)bject Checked By Date

K. —

s-
/@Y -

/4’)24“

Zz- V

Ai4M4!s”

\

4!90 .
P*F 5

~ STRESS ENGINEERING SERVICES, INC,
~< Houston, Texea New Orleans, Louisiana Cincinnati, Ohio
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3~ Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
7500-[ ~ t s~ : fi Ii II

\
~

I ,
i ;

I i i h :il;~~tj

5ooo- ;~$
-—,--- .. .

,
.—.,.,.- - ‘.. , “

i
.-_i__.24.-..26 --2;8 ~

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 . 0 .
TURNS

10-- - ““ I “ :“’””-’” i i ! - ~ _.__.:_... -

8-1—------ ‘
t

~:’
5. -. -,........._...-_-..! - __ :_ - : ~----–’-––---”’ ~“’:“”“

3-‘~ ~ 7 ; , ~ , : i -—’”—-’--”’”
OJ. i~\. ;.-:-~l :.! !.

0,0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 ii” i,8 2.0
1 I 1 1 1 t 1 /

2.2 2,4 2,6 2.8 3,0

MakeUp # 1

pin Id: 2b ~BOXId : 2b

File Name: TT_OO08.dat

Maximum Torque 5224 Ft-Lbs

Shoulder Torque 453 Ft=Lbs
Delta Torque 4771 Ft=Lbs

Turns @ Max, Torque 2.039 Turns
Shoulder Turns 0.214 Turns
Delta Turns 1.825 Turns

Total Turns 2.045 Turns

Pin Dope O Grams
-Dope ,22 Grams

08111/1999 : 5:29:30 PM
Operator: Date:Time of Test

gs hd



SAMPLE 3A



t

1

ns Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
J !

..John,Watts. 7;000 in.
8000-[ < n, ,L-

Ulqlp

7ooo---— : —~ : m —— --- .- —---.-

6000:” ._.._–- ~ --z=’%imiir””~ ‘- - ‘- “
,—.— ------ .— . H .

4ooo-“ ‘“”””- : , i........................ ....... ...........”.....-....-.+--------------—.....------

3ooo- “ ~ . ...... .. .. ... .—-..

—.—.—-—............. . ..

—-—-----—- -

_- J.. -———_—$—.. _ . . . . . . . . . .

3.0 3.5 4.0 4.5 5
TURNS

1o-’
8--“’’;------: _ ~ — ——— —------ -

.-..................--”--- —-.-——,..—-.. . ...- ...........
—-—— .—-..

0-/;:” I
t I I I I I I

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0--- ---

MakeUp # 1

Pin Id: 16A ~BOXId : 7

File Name: 11’_O077.dat

Maximum Torque 7570 Ft-Lbs
Shoulder Torque 5777 Ft-Lbs
Delta Torque 1793 Ft-Lbs

Turns @ Max. Torque 2.520 Turns
Shoulder Turns 2.488 Turns
Delta Turns 0.032 Turns
Total Turns 2.521 Turns

O Grams
19 Grams

#3/4

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 4:26:16 PM

$. .–
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ElStress Engineering Services Project Number: 5806

% ~PM vs Turns Plot
orque vs Turns Plot

Pipe Size

JohnWatts 7.000 in.
25000-1 ?

1

15000-1 .+.-

I

———-.—----- . ............... ....

()$-~““-““ ‘.;2””--””’-““-.”4-””””-”-””-06-“ ‘Q; - ‘--‘~o-----”--112-’”’“““”’1;4“’‘-’--’’76-’“ “ ,18 ;
. . . .

lo-

!i-

TURNS

“

0
.

I
.!

[
. . . . . . . . . . . ;-.. ..~- _p_...-, ._}_.._lz j : ~ ;- ; , q

f’ l,”
!

—
J :.:

!_.__.;.._,.~. -...-;- ... ,.. -___ ... .... .. ... ,-------.—_.+.._—... ..:—-,.., . -—.-’-. . . - . . . .. . ......— .-.. . . . . . . . ---- ----

0 0’.1 ;,2 0’.3 d,4 6.50’.6 0’.7 0.8 0.9 1.0 1.1 1:2 1’.3 1’.4 1’.5 1:6 1;7 1’.81’.92’,0

BreakOut # 1

~Pinld: 16a ~BOX [d : 07 I
File Name: TT_Ol 15.dat

r
IIMaximum Torque 23741 Ft-Lbs II

Operator: Date: Time of Test
Grea Stafford= hd 07/21/1999 : 1:09:03 PM

—..—. .. ... ... . .. . .
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0s Stress Engineering Services Project Number: 5806
Torque vs Turns Plot

, RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
1oooo-

fjooo-”. . . .. ... . .... ... +..++. -- .-.=—-.+.--...--’---- ... . .. ,, -
‘,

$:i,’ <: . .

.+ . . . . . s@l&y ~ ~ , —.——

,;li;,} ;;’’;,, .—..
t , }

!. 1.

‘-‘-”:”--”-”-:---”-7- -:------i-–-:‘“””-“-1---”--!”- “-+-”“-i- “’ -h t i

0,0 0.2 0,4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3,0 3.2 3,4 3,6 3,8 4
TURNS

lo- ~ - ; ’”’’’”.-’ ‘-”
8- -“’” .——.—. ~ —--- —-...------ . .

i. __ ....–—___-._.._-...__-..+ .... . .... .........<-5-‘- “’ ~ .... .... .... . . .
!, !

3-+=!= : ~ : ~ ——’-.—...—. . .
!.

()..J ! . :. ; . . . . ...! ~.

0,0 0,2 0.4 0.6 0.8 1.0 1,2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3;2
I t I 1 I 1 1 I 1 1 I

mm Ua @

Greu Stafford - hd

MakeUp # 2

Pin [d: 07 IIBOXId: 16a

File Name: ll_Ol16.dat

Maximum Torque 5024 Ft-Lbs
Shoulder Torque 4175 Ft-Lbs
Delta Torque 849 Ft-Lbs

Turns @ Max. Torque 1.669 Turns
Shoulder Turns 1.647 Turns
Delta Turns 0.021 Turns

Total Turns 1.669 Turns

Pin Dope O Grams
Box Dope 23 Grams

3.4 3.6 3.8 4

3/4

Date:Time of Test
07/21/1999 : 1:31:08 PM

.
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nB Stress Engineering Services
Torque Turn
Test Setup Information

... ....... . . . ,,, ., .. . ... . ,,. .... .. .. . . ..... ...... ..,—.,,,. ., ..,> ,,

J

Pro~ectNumber !I15806_. .. .. .=
,,-——..._._....___—_.._..

Client ~flJohnWatt~

Pi~e Size ~ .
~“

——

Pipe Weight;m

Pi~e Grade;~P-110 “1, w 4
. . . .. ——---— — . ---- . . ______

Connection flJohn Watts&sing ~

operator ‘~L________ ,_ I

Thread Compound@sh~llAP!72732 ..,..,J

Pin Box....__e_— -
SurfaceTreatment~]-ti ,~a-~l

. ....... ...... . .. --- . . —-.—.---——...-. —._—.-.._-. _.—_______________... . ..

.—- -_Te.st-S.eWp-Eile----------------------
~lC:\_Project\Torque Turn\DATA\5806s3 .su....._. —____

%%%& - ‘“ - “-– ‘“ ‘---” ‘-

07/29/1 999 8:12 AM

-—— —--—--



MF Stress Engineering Services
Torque Turn
Calibration

Load Cell Dau Board
.-s....m...=-.— . —---- -’~

..—.
1

—-—

{ Lbs.

~ Shunt: jL~~ Lbs.
J

Power Tong...—.—-.-.—..—.-.-. ,—
,

: J2Lzl=’nches
I

Cal time date
-—..

Jlwi!E&J%-!M.– .-j
>

CalibrationFile
[C:\_Project\TorqueTurn\5608s3.cal

Raw Volts 2.016 volts

Load Cell 2925.87 Lbs

Torque 8777.61 Ft Lbs

Gain 1358.56 Ft Lbs/V
Offset -0.137 volts

Control Board

Raw Volts 2.016 volts

Load Cell 2925.81 Lbs

Torque 8777.44 Ft Lbs

Gain 1358.73 Ft Lbs/V
Offset -0.137 volts

—. —..



‘1 Stress Engineering Services
Torque Turn
Calibration

Load Cell------.-.=====—---*- ------ ==
.—. —.— —-—-.

SIN:~~[
,,—.- .....—.._._-—..

Capacitv:fl\5K ... .... .. .. I Lbs.——
Shunt: ~~ti Lbs.

Power Tong,__—,_ -----.-—.--——._--_— —.——.-. ..—=
I

~ QE!Y!dm’nches

Cal time date
-— -.. .—— —— —..——

l!07/2g/~999...B&AM --d

CalibrationFile
lC:\_Project\TorqueTurn\5608s3.cal

Daa Board

Raw Volts -0.139 volts

Load Cell ‘2.48 Lbs

Torque -7.45 Ft Lbs

Gain 1358.56 Ft LbsN

Offset -0.137 volts

Control Board

Raw Volts -0.137 volts

Load Cell -0.28 Lbs

Torque -0.84 Ft Lbs

Gain 1358.73 Ft LbsN
Offset -0.137 volts

)
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SAMPLE 3B
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Stress Engineering Services
S c1Tor ue vs Turns Plot

RPM vs Turns Plot

Project Number: 5806

Pi~e Size
1 1

John watts
?.000 in.

8000- ~~ :- ~~~~~~
I DI$Ip “1 : :

7000. .—. —,— .~—,— —.—. ..
j I
\ ~

6000;- —— . ....-..”..i: ,,
5ooo--

> ————.-....... . ..

4000:_-.._._;--- ,,—-- ————&..._.+.&._ ....--. _...-.

3ooo-- --- -’-” ‘- -;--- -- –-”--”-- -4- ‘ - ‘--~

2ooo-. .. ... . ..... . —..——--------... ....._ ..-., _

1000-.- _. —--._..._

0-4.-.: . .... . ‘.

.-. .i
—..--.-.—-—.-—.—.—...-..-.—--..—...-..—...-..._——___._.._.I 1 1 I I I I

0.0 0,5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4,5 !
TURNS

8

1-

i- .—— ~ —.. —------- .!
5-- “-- “’+ ‘-=-+ : ; -—.—— .—+..-.__-_. ..,, . .

3-
!
--. — -..—; I .-.-— ------I

o-
$ .: .. . .. . . .

“0.0 0.5 1:0 1:5 2.0 2.5 3.0 3.5 4.0 4.5 5:0

-m

Operator:
Greg Stafford

MakeUp #~$-

Pin Id: 16B IBOX [d : II

File Name: lT_O072.dat

Maximum Torque 7570 Ft=Lbs
Shoulder Torque 6115 Ft=Lbs
Delta Torque 1455 Ft-Lbs

Turns @ Max. Torque 2.819 Turns
Shoulder Turns 2,803 Turns
Delta Turns 0.016 Turns
Total Turns 2.820 Turns

Pin Dope O Grams
Box Dope 20 Grams

Date:Time of Test
07/08/1999 : 3:38:13 PM
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ElE Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
8000-‘ $

7ooo--‘-” -‘-– “’---–2—-—–’”- ——-—-— . ... .. . . . . .

j 6000-
. ....... . .. ........ . . . . .. .... . ... .

. —.. — -.--— ---——

—-—... ..

—-----.-...- . . .

——--~....=.....

y.~. - ““-”---Q5 ~‘“’’-”-”$0-“”-’*o’-”--”’--’230-’-’--”---30 “-”-- ~i5- ‘“ ““ ‘~o’” - “25 r

. . . . . . . 5:0

10-~ ““’”’:” ““-—“(““ “’”’,’’””-’’” ‘“-“ ‘u R ‘s’ “ ‘-” ‘-” \ “ ‘ “’” ‘]

IF:-””::-’”::..“
-lo ‘- 0’.5““’” 1:0 1:5 i.o - i.5 “--J.o 8’.5‘--- io i.5 5’.0

BreakOut # 1

Pin Id: 16B ~Boxld: 11 3@
File Name: TT_O073.dat

Maximum Torque 7845 Ft=Lbs ~

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 3:43:25 PM

—.. —.. . -



s Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

J !

John.Watts.. ?.000 in.
8000- ; Dump “: ,
7ooo-““- I —— .-. .

~
6000--!/:

#
-———. . ... ..... .. .

5ooo-- , -.-——.- ..-. ....1

4ooo~- ‘“-’ ““-’– ; —-.*—. ---- ------... . .

3ooo-- . ..... ...+.....-.—-- ~ ~—— .—~——.-:.- ., ... .
f

.-.-..-.—......

-—, —--.—.- .—..- . .

J______ . . . . . .._.._.. _..._ J_-. -._ . . ..-. . _ . . . . . . . . . . . . _. . .
I

0.0 0.5 1.0 105 2.0 2.5 3.0 3.5 4.0 4,5 5
TURNS

10- ““ “
.. ..

& ---._... -i–—__ , I -.-.—..----—. .. .

5-[= ‘-:”------’”----— ‘1
7

—.. . . . .. —..- --—. — +. _.. - ..- _- <..-. . —---- . . . .

3-! : ; :1
—-—.- . . . . . .. I

0.0 0,5 4.5
OJ t ..! . . . . .. :!... ‘. !. ‘i

1 I

1.0 1.5 2.0 2.5 3.0 3.5 4s0 5.0

Operator:
Greg Stafford

MakeUp # 2-

Pin Id: 16B ~BOXId : 11

File Name: TT_O074.dat

Maximum Torque 7693 Ft-Lbs
Shoulder Torque 4476 Ft-Lbs
Delta Torque 3217 Ft=Lbs

Turns @ Max. Torque 2.063 Turns
Shoulder Turns 2.042 Turns
Delta Turns ().()21 Turns
Total Turns 2.063 Turns

Pin Dope O Grams
Box Dope 19 Grams

Date:Time of Test
07/08/1999 : 3:56:00 PM
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ns Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
8000-- I
7000;” , —~ -.—.— . ..

; 5ooo- -.. . . .. . .

–--”–--”-—-- - ‘-- ----”’--–”-- ““- -“’-’----” “’‘“ ‘ ‘ “ “
—-.——.,...--...

2.0 2.5 3.0 3.5 4.0 4.5 5.0
1(-J_”- - ‘ ..;. . .... --- ,TU.:.W... . ,.., .

= : ~
*m “‘“’;-’-—j-–—-- : : ..——..—— +--------......>.... . . }

...-. ; ..-.--..-...1.-------- ; . ---..-..-.;... -------.-;...-----.-..:--------.-.-.i.. --- ..1 -
k

. .
0,5 1.0 1.5 2.0 2.5 3.0 3.5 400 4’.5 5’.0

BreakOut # 2 !

Pin Id: 16B ~Boxld: 11 3b
IIFile Name: TT_O075.dat

Maximum Torque 8163 Ft-Lbs

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 3:58:22 PM



,—

. .

..

..

1s Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pine Size
1 1

Jo.h,n.Watts ?.000 in.
8000-1

1 Duhm .

.

s
-1

ii

w
3
a
m
o
1-

=

cl=

~()()o-__,...__J_ : , : ‘ - -“~-”’- : __:______ . . . . . .

i
(jO(N)-–- ~ : “ —..—.- -<....

——..—. .
,

4ooo-- ——. .—:- ——-.—------—.......

.--=-------.....+----- . ,. ,. .

..-.— —-. ...- - .

1ooo---..... ; ! ,_ ——..—,-.. . . . .

: ---: ‘---- -“h” ‘“‘“ 1““---.——.... .- . 2—.-—-..—.—...—.—- . .. I
0,0 0.5 1.0 1.5 2.0 2.5 3s0 3.5 4.0 4.5 5

TURNS
.-

18- -—+- ‘ -—.

5- /-:....+-==- ‘-- : - ; S . . ~

--—--- . .
_—- .&-.....-.—--- . . . .

3-! ; ~ ‘ :! ‘ —-. .—.-. . .. —- 1
()-1 .i ;. ., . .......!.... : I

1 1
4.5 5.01’.0 1’.5 2.0 2.5 3.0 3:5 4.00.0 0:5

Operator:
Greg Stafford

MakeUp # 3

Pin [d: 16B ~BOXId : 11

File Name: ll_O076.dat

Maximum Torque 7800 Ft-Lbs
Shoulder Torque 5191 Ft-Lbs
Delta Torque 2609 Ft-Lbs

lWrns @‘Max. Torque 2.146 Turns
Shoulder Turns 2,131 Turns
Delta Turns 0.016 Turns
Total Turns 2.151 Turns

Pin Dope O Grams
Box Dope 23 Grams

Date:Time of Test
07/08/1999 : 4:10:02 PM
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ElStress Engineering Services I%oject Number: 5806

= kff&%%!fl!Ot JOh~ watts, Pipe Size
7.000 in.

25000-1 I

N~ 20000-- -—–-— .—...—. ———. —.—. -.———.-. . . ..... . — .... ... .
-Q
J
i 15000- . . . .. .. . .
LLl
=
n i nnnn-:- t

IUU8JV J ,
—- . . . . . .

z ! ‘“
o

—-—. ——..——.—d- . . . . . .. . . . . . . . .

‘-’‘“-” i--------i-’--”--”’;-’-’““-’--i-”- , ‘- .,, .
I i I r

-0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0

10-~“-~~
TURNS“,., . . ... ... . ,“,. . . .. ..

2
=

()-u.. ...............-..-.+.-....;...__________~-...-...-;------------;...--.–.;......-”.. ----- .-;.-. .- ..1-. --, --- I
-0.0 002 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 ~.8 3.0

llPinld: 11 [Boxld: 16b

llFile Name: TT_Ol17.dat

IIMaximum Torque 22501 Ft-Lbs II

Operator: Date: Time of Test
Greg Stafford - hd 07/21/1999 : 1:43:54 PM

)
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1 Stress Engineering Services

s Ef::;l’flllol’ot

Project Number: 5806

Pipe Size
) I

John.Watts,. 7JOO0 in.
1oooo-

8000- .,,- ..,- . ... . .. . . . .. .. . .. . . . . . . “

1

i :.

“- “-- ‘“” ‘-

4ooo- ; ———.—

:-t

--”--’!-–--+:---- “:---- t- - -r”-- t I
0,0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3,6 3.8 4

TURNS

8- - ‘ ----+-- :
-—.. .—--- - .— ---- . . . . . . . . . . .

& ., ~- ;. ; ; ; ; ---- -._.: .: . . . . . . . . . . . . . . . . . . . ----- . . . ; . . .

I’/
3-,- _4..__.__+_; : ; : ~ -————.-. . ... . .
A ,.

3.4 3.6 3,8 4
(J-J

I 1 I 1 I I 1 i I t 1 1 I I 1 1 1 I 1
0.0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2

MakeUp # &-#

Pin Id: 11 ~BOXId : 16b

File Name: TT_Ol18.dat

Maximum Torque 6327 Ft-Lbs
Shoulder Torque 6192 Ft-Lbs
Delta Torque 135 Ft-Lbs

Turns @ Max, Torque 2.085 Turns
Shoulder Turns 2.065 Turns
Delta Turns 0.020 Turns
Total Turns 2.085 Turns

Pin Dope O Grams
Box Dope 19 Grams

I

Date:Time of Test
Greg Stafford - hd 07/21/1999 : 2:53:04 PM
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3s Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs TurnsPlot Pipe Size

John Watts 7.000 in.
25000j ~~~ , }I I‘,I/’ l,’

~1

20000: ~’ $!’:’ .. . . ..

15000”‘

II1000OJ ‘“

[
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1’!: 1

~
. I iI : i ! ‘ : .. —--
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i r——- ----’-1 ‘ ! , t

—— —-- .. -—...- ..-—. — .- y-- . . . . . . . . . . . . . . . . . . . -I
! i:l?-’w-~~.:”ti ...1---------------- . ...1 . . . ..— .:.,.. . . . . . . . . . . . . .. . .. . . . . .-. .— -.-—-- . . . . . . . . . .-..J____ . .. . . ..—.— -.
8 t I

. . . . . . . . .

I

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0
TURNS

;.. ; -;--+ ;-”: : by’-- f-”’”--
i

ii ! 1
...+--_j-.-+ + .J--—L.. -L- 1..;..._~.~.___.;...- . .. . .. . .... .

-0.0 0,2 0.4 0.6 0.8 1.0 1.2 1’.4 1:6 1:8 ~.O 2.2 2.4 2.6 2.8 3’.0

BreakOut # 4 /

Pin Id: 3 ~BOXId : /14b)

File Name: TT_O182.dat

Maximum Torque 20937 Ft-Lbs

36

Operator:
hd

Date: Time of Test
07/29/1999 : 8:53:30 AM
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

Johnwatts
7.000 in.

8000-1 I t I>
7000

6000

5000

4000

3000

2000

1000

0
(

. .. ..—. -------4

DuPp ‘
-.——--------

r
a

..—. .--A t————— -— ——,.. . . . . . .

)

i I w——. . .. ,. . .

< ---Y-Shoulder
~:. ! :-------- -.-s-. ... . .- .---- ----+- )[

.- ..- 2,—.. ....... ------- ..-_u.. -. ,”.,-, . . .. . . .. .. ... . -. . . .. . .

,. . . . ,. .- ..... .--- —-,-- -. -----------.—.- ---...,,--<.- . .- -

~~’”---:”---l”--’’-:-l--’”--:‘--””-;-............;..—..—----. ..-. —-- . . .... -—. .-.. —.. -.--.—.—- . ..-. — . ... . . .—. . . . . .

:0 - ‘-0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 !
I

TURNS
..- . .. ... ------ ... .. .. . .. . ~~~ .: . . . ... ... .. ..

8 ----- ,+—.—---4 ...-. -.. .

‘.!. ,..-...-,,,,..—=-..-.-.——-—-.-—..—-----.....-....—-—------------........ ... ......-
~- ---

W--”—7 i —t—- -------- --- I

‘0,0 0?5

MakeUp # 1

Pin Id: 18A ~BOXId :9

File Name: l?’_O070.dat

Maximum Torque 6499 Ft-Lbs
Shoulder Torque 4741 Ft-Lbs
Delta Toraue 1758 Ft-Lbs

Turns @ Max, Torque 3.150 Turns
Shoulder Turns 3.118 Turns
Delta Turns 0.032 Turns
Total Turns 3.150 Turns

Pin Dope O Grams
Box Do~e 25 Grams

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 3:16:31 PM

. ——-—.—— -.



ElS Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot

Pipe Size

JohnWatts 7.000 in.
25000-

2oooo-- ...—..—.-.,..-..-.—.—.— —....——- —— -- -—----—- — -- ----- . .. ,.

15000-: –---’”—-
—— . .. .. . . .

I ... . ....
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:~,.~“- ‘“-”’“’”02-’’’-’-’””’”-”0:’4‘--’ “’--06-”’- ‘“---08--”‘“----1’.---” “’---{’2” ‘“-“”1’4---‘“-” /6”’ ,’~ :
. . . . . . .

---

pJmE_ ,.....,......... ......>.,(): .,., . . . . . . . . ..,_ .

, ,(”:”’’’!:,::_~’_~,,,
‘“ ““-:”“-:---{”-~ :“’ ~~ ‘

. . . . . .. . . .—-. —- ... :.

:.. L:
(-#.. ........ +...-.!...-;----~-----1------,---:---;----I---+-‘;---,--,-, ‘, , , 1
-0,0 0’.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 i .6 107

BreakOut # 1
“

Pin Id: S ~ ~BOX Id : * ~z~

File Name: TT_Ol19.dat

1,8 1.9 200

1! il
~Maximum Torque 20425 Ft-Lbs ~

Operator: Date: Time of Test

Greg Stafford - hd 07/21/1999 : 3:05:03 PM
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=1Stress Engineering Services Project Number: 5806

Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

Jo.hn.Watts. 7.000 in.
. . .
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i
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Ij
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.. . . .. .. ... . . ..! . . . . . ...--4.-------- --- .-.
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j~~:;i
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i . . .. ....!.-)

0,0 0.2 0,4 0.6 0,8 1.0 1.2 1.4 1.6 1,8 2.0 2’:2 2.4 2.6 2.8 3.0 3.2 3,4 3.6 3.8 4,0

MakeUp # 2

Pin Id: 9 ~BOXId: 18a

File Name: TT_O120.dat

Maximum Torque 4358 Ft=Lbs

Shoulder Torque 3984 Ft-Lbs

Delta Torque 373 Ft=Lbs

Turns @ Max. Torque 1.662 Turns
Shoulder Turns 1.629 Turns
Delta Turns 0,033 Turns

Total Turns 1,662 Turns

Pin Dope O Grams
Lx Dope 19 Grams

Operator: Date:Time of Test

Greg Stafford - hd 07/21/1999 : 3:22:47 PM
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Stress Engineering Services Project Number: 5806

$#;;;;::Ylz’”t John ~a~~$ Pipe Size
7.000 in.

‘,’ ; { 4 ~ 1
, ~.

1 ; f
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1

3’.5 . . io ~95 60 . . . .

Pin Id: 9 ~Boxld: 18A

File Name: TT 0184.dat—

IM aximum Torque 17762 Ft-Lbs ~

Operator: Date: Time of Test

hd 07/29/1999 : 10:20:11 AM

,- /)
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Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs Turns Plot Pipe Size

Joh.IWatts 7.000 in.
8000-1

7ooo-‘ “’ ““ ----+-” -–:--’- ‘--”–- - -~u)jyp”--””- ‘-- -

6000-- “’-------””-’–— ; .,.. .--e

5ooo-“’–- ..—.— —.—— - , .

~ooo:.. . . . ...... ...... -----–..-.-.-:-... ...-...-.-..-–.-. ... ...

3ooo-- ........”—- -—-. ..— .. -------—- -------: ,. ... . .

.~ —; ,–—— ---- .. ...... ‘

I
I

1ooo- —-—--........

‘-” -“-40-‘-‘ -,
4.5 5_.—

TURNS

Lii----”--”–-+–”-- —— —..-——.-—-
5___ _ ,: .,.;..-. -, . . . ..... .. ... . . ...... . . .. .. . i. .. .... .

3- -‘ ‘“”” ‘- “ ‘ ‘- –———–- —--:—-- —————.-. .. .. .---- .. .. .

0-/ I
,

1,0 1,5 2.0 2.5 3.0 3.5 4.0
I I I 1 I I )

‘0.0 0.5 4.5 5.0

MakeUp # 1

Pin Id: 18B Boxld : 12

File Name: 11’_O071.dat

Maximum Torque 6510 Ft-Lbs
Shoulder Torque 5699 Ft-Lbs
Delta Torque 811 Ft-Lbs

Turns @ Max. Torque 2.744 Turns
Shoulder Turns 2.728 Turns
Delta Turns 0,016 Turns
Total Turns 2.745 Turns

Pin Dope O Grams
Box Dope 23 Grams

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 3:24:49 PM
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DB Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in,
25000- <
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~ 20000-” :
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D
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-0.0 0,1 0.2 0.3 0.4 0.50.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1’.8 1.9 210

I BreakOut # 1 IV
Pin [d: 12 ~Boxld: 18b

File Name: TT_O121 .dat

IIMaximum Torque 14906 Ft-Lbs ~

Operator: Date: Time of Test
Greg Stafford - hd 07/21/1999 : 3:32:42 PM
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Stress Engineering Services Project Number: 5806
Toruue vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 in.
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MakeUp # 2

Pin Id: 12 [BOXId: 18b

File Name: TT_O122.dat

Maximum Torque 9159 Ft-Lbs
Shoulder Torque 3963 Ft-Lbs
Delta Torque 5196 Ft-Lbs

Turns @ Max. Torque 1.622 Turns
Shoulder Turns 1.558 Turns
Delta Turns 0.064 Turns
Total Turns 1.622 Turns

Pin Dope O Grams
Box Dope 20 Grams

Operator: Date:Time
Greg Stafford - hd 07/21/1999 : 3:56:30 PM
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n~Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

, John-Wa 7.000 in,

Ii
, I 1

+ ‘Ill

;’;;$; t8
I

+
s

1

;
—.. —.—

,
8

,I
! !

‘;i’,;, .:-——7 . .-. .-. ..———. —— .— —--- . --- . . . . . . . . . . . . . . . . . . . . .

II
, 1

0-11 ““ i“- “’-”“1’ ““”” !-“---”-’-’~’”-’ “-““””i>- ~
. . .. . . . . . . . . . . . . . .

t I I I i I I

-0,0 0,2 0.4 0.6 0.8 1,0 1.2 1.4 1.6 1.8 2.0 202 2.4 2.6 2.8 3.0
TURNS

10 ‘“‘ ; “ ““,- “’;’ “’”’’~”” j’ “--”’‘- ~“”-““’-’”;’“-“’””-j—
= I I I ~Y! i \ ~ ~“’-~ ~Q IIL-+-;- / p++’--~-~ f%-...---—.-,............

;
_.._;..............L.-...-;-_..--j-..T...;--._..+_..---;_.-..-;-.-.;.–.._...-~.-_.-...;..........

!
........

-0.0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2,2 2.4 2.6 28 3’.0

BreakOut # 1

Pin Id: 12 [Boxld: 18B

File Name: TT_O185.dat

Maximum Torque 20353 Ft-Lbs

‘)

Operator: Date: Time of Test
hd 07/29/1999 : 10:29:00 AM

. . . -,v . . .. .. .. -;- ——— --
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SAMPLE 5
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n Stress Engineering Services Project Number: 5806

Pipe Sizes KKY;ll%:i%!?ot
1- 1

John.Watts.. ZOOO in.
8000-, \

j
7ooo-- “ ““–-~

t -——.-..—.—..-
~~: \ ;

6000-a— , —..-—.. . . .“.1 $
5000:”-, i , —-. ..---. ,.% .

4ooo-“-”‘“’ ‘-- -:”--’-’”’-’-”-’-;-—” —.../...-&-.,- ....- - ..... , .

3ooo- “ ‘ - “’;” --

2000-”‘“ ‘.,.. ..........,,-,-.-—

1ooo-. . .. _.T_—____+- —— . ..

0$:+”-- w tkhr....;.. .... .-.-.. . .._._..:_...._.-. .. .. _______....... ... ... . . . I 1
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4,5 5.

TURNS
I

,@ . .. ... . .... .. ..~.. .. . . . ~ - ., .. ..

8
4- — ,—— --- --- -..

5- - ‘_~:+=’:-–-__’ _____ ——..... ..........- .. .

3-f ––-+”” ~ 1 —.—— . ... . . .

‘0.0 0.5
0-/ R ;‘- “1”- “ i“ ‘-i 1 I I I I

1.0 1.5 2.0 2.5 3.0 3.5 4.0 405 5.0

Pin Id: 22 Box Id: 19

File Name: TT_O062.dat

Maximum Torque 5441 Ft-Lbs
Shoulder Torque 144 Ft-Lbs
Delta Torque 5297 Ft-Lbs

lWrns @ Max. Torque 3.540 Turns
Shoulder Turns 0.000 Turns
Delta Turns 3.540 Turns
rotal Turns 3.570 Turns

Pin Dope O Grams
Box Dope 19 Grams

!5

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : 1:36:22 PM
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ElStress Engineering Services Project Number: 5806

S $$flf~~~?k!?Ot ~Oh~ w~tt~ Pipe Size
7.000 in,

8000

7000

6000

5000

4000

3000

2000

1000

0
.

., . .. ..k— ---- . . . . . . . . ---------- . . .. . . . . .

..—..-,- .. .. . ... ..... .. ,...--—- ...—---- .... ...... - --, -------- - ---.-,—..-... . .> -.. . .. .

-——----- -------

— —--- .—.. . . . . .

&

-——. .—-. — . . . . . .

——.- —.. . . .

. . . . . . . . .-. ,, ---- . . . . . . . . . . . -------- . . . . . . ... . . ,.-, - ., ---- -- . . . . ..-. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .
I I 1 I I t 1 I I

) 0.5 1.0 1.5 2.0 ‘-”” 2.5 3.o 3.5 4.o 4.5 5
TURNS ,..,,.. ........ . ..

lo-~” ““”-” ““,’ -“’ ‘“’”” ‘“, ““”’ ‘“ ‘“. 1

5- ---.:- :.....,. ...-..-,.---- -,....-...—... . ........—.-—

-11-

- - ......

(# -.-.--.---’ -- ..-.:...-.. -----------.. . .. ........ . . .. . --, .-Y..--.--y..-.----.... .------.:.. .. . . .. I
io5 5.0-0,0 6.5 1’.0 1’.5 2.0 2.5 3,0 3.5 40

BreakOut # fl

llPin Id: 22 ~Boxld: 19

llFile Name: TT_O063.dat

1Maximum Torque 6014 Ft-Lbs ~

5

Date: Time of Test.Operator:
Greg Stafford 07/08/1999 : 1:39:26 PM

———- .
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ns Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
J I

...Joh.nwatts, 7;000 in.
8000-, ..-

, ;
70(-J()-,,..,.. ._.-.._.+.__.-: ; ~ ,————. ..-—-

6000- ‘~’’”,Du~pj ... ... ..- .. . .

. .-- —...- .

4ooo-“—-----/
,------- —..-.- .... - .-.- .i . .

:-. +. -..:-3000-.“ -“-’ ‘“”- ~
----,..- .. -..,-- ... -.. .-. . ..... ... .

1ooo-- -—--—.:___. .——-——.—-. ... --------- . ....-

Illr!er. :.-...... . ... .. ...... ...–........ .... ----- . ......... ... ... . -.. . . 1
0.5 1.0 1.5 2.o 2.5 3.o 3.5 4.o 4.5 5

TURNS
lo-r .. . ......1 ---”--- ~--- ~~., .. ..-..’.-. .....-. .. ..------- --- ; .. . - .. . .

8-++--;-~-——-—- ‘ ‘- -~ -
!

}“.5- _ ~ -;- -.....: -:A_--.-_.__.-.-....-_--__... --- —----.-.-..—..............-.-.- . .
3- -–.--: ; ‘- ~ I -—-—.-. ..
()-i .:; .,. .:--l-i -

1 t I I

0,0 0.5 1:0 1:5 2.0 2.s 3.0 3.5 4.0 4.5 ~

MakeUp # 2

Pin Id: 22 Boxld : 19 5
File Name: TT 0064.dat—

Maximum Torque 5348 Ft-Lbs
Shoulder Torque 125 Ft-Lbs
Delta Torque 5222 Ft-Lbs

Turns @ Max. Torque 2.260 Turns
Shoulder Turns 0.000 Turns
Delta Turns 2.260 Turns
Total Turns 2.261 Turns

Pin Dope O Grams
Box Done 19 Grams

Operator:
Greg Stafford

Date:Time of Test
07/08/1999 : 1:50:03 PM
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Z3
a
cc
o
1-

x

M

8000.

7ooo-

6000”

5000”

4ooo-

3000.

2000.

1ooo-

();

Stress Engineering Services Project Number: 5806
Torque vs Turns Plot
RPM vs Turns Plot Pipe Size

JohnWatts 7.000 h.

. . . . ..-- —.- . .. ---- ,-------- -------- .--. —.- -. ..-. . . .. .. . .,

,. .. .. i---- ...- .... ..... ,-”. . . . . . . . . - . . . -

. -------- . . . . . . —

—. ---

——-.. ----

. .

-..

..- .-
,

\ —. .. .... .. . .>

‘=-.. ,...;.............._...-._..__+_...,.,...... .. ... . .......“...-...- . . . . . . . . . . . . . . . . . . -. . . . . . . . . . . . . . 1.——
I I b I

) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5

““ “.” ‘“- :—- ‘“-”- ‘“”””’”’’””’ ‘URNS”””‘ ‘“” -“.”’’””-”----“ - “ “’ ““- I
““ : “-’=-~-” ““:”””‘ “ ‘- ~ ‘- “+-,.., .. ... -

0-! ‘“-;”- ‘---” ,
. . . .. . . ..—-------- . ----- .. . ..- . . ... . ... . . . .. ... .. ... . . . . .. . . . .,., . J

-0,0 0,5 1.0 1’.5 2’.0 2’.5 3’.0 i.5 1.0 i,5 5’.0

BreakOut # 2 I
Pin Id: 22 llBoxld: 19 5

IIF[le Name: TT_O065.dat

IIMaximum Torque “ 5869 Ft-Lbs I

Operator: Date: Time of Test
Greg Stafford 07/08/1999 : 1:53:08 PM

)
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El Stress Engineering Services
Torque vs Turns Plot
RPM vs Turns Plot

Project Number: 5806

Pipe Size
I

John,Watts 71000 in.
8000-f- ,- ~~~~~~1“ ‘! “~ ““’:”””’”; ‘“’ I
7(-J()()-..... ...- ; ~:;;+, ——.—... . .. . .

[
. .

i i
6000------ i t ..-.—... .. . . . .\ Du~p

5ooo- / { / I ------. ............ . -I ;
4ooo--“’----’-’-L —-——.--.—..... . . .f

3ooo-“ “-’-” ~. ....... .......-—.-. —-. .,-—..,. . .. . .. ,...... ... ... .- - ..

2ooo-- ‘“ - “ ““T- “––-– ,–”---”----——--—----””””-’-””” ‘-’-“”““” “ ‘
—-— .— ----- ------- - .-

-“’”-””----;5--- ---2------“-25 ‘--- -“30”““-“--”-3:5”‘---” “~. - ‘“~5 Gro
. .

TURNS “ “ ‘ “ ‘
“-”. ‘-- “ ““ ‘“- ““--’’””-

8 .—-.. .—.-. . . .1
--.--—.—-----.-—.,...<>-.-. ........- . . . .

,———-—-. .. . . ---,
,.. . .

0.0 0.5 LO 1.5 2.o 2.5 :0 3.5 40 4’.5 i

MakeUp # 3

Pin Id: 22 ~BOXId : 19

File Name: TT_O066.dat
Y

Maximum Torque 5338 Ft-Lbs
Shoulder Torque 389 Ft-Lbs
Delta Torque 4949 Ft-Lbs

Turns @ Max. Torque 2.008 Turns
Shoulder Turns 0.187 Turns
Delta Turns 1.821 Turns

.Total Turns 2.014 Turns

O Grams
18 Grams

5

operator: Date:Time of Test
Greg Stafford 07/08/1999 : 2:08:09 PM
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0s Stress Engineering Services Project Number: 5806
Torquevs Turns Plot
RPM vs TurnsPlot Pipe Size

JohnWatts 7.000 in.
8000-

. 7ooo-““” -<......- .—. . .. . .. . . . . .. . .-

5 6ooo.-m..- +_-.. ! : .—. ---- .... .... . .

Dllpp ;~ 5000-_---2 ; ; : —e.... ..... . . . ..
~ .—-—- —- 4..—-.....-—....--... .~ 4000.. “.....,.-,.-:----- , ; :

: 3ooo-- “ : ‘--—”+—”------ --

: 2ooo--- -----”J-—- \ : -—..--——..,. .
t

1ooo- ..- ._-,-

OIllfk.-.!-.-...... .... .-.. ....... . ... . . .
r

0.5 1,0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
TURNS

‘}
8---- ~----------- —--–—-— —. ..---— — ------- .!. --

=
5-’ :“ _;-: :::_~’:::’- “ “ -.. . - ...,....... . .

z
3- .-, ‘ ,,, - .,,--..;:+ ---- ..: ..:-.— ---~. --- .-
()-1 I

1 I i 1 I 8 1

0.0 0.5 1.0 1.5 2.0 2.5 3.o 3.5 4.o

MakeUp # 1

IIpin Id: 23 ~BOX Id :20

IIFile Name: lT_O067,dat

Maximum Torque 4713 Ft-Lbs
Shoulder Torque 132 Ft-Lbs
Delta Torque 4581 “ Ft=Lbs

Turns @ Max. Torque 3.452 Turns
Shoulder Turns 0.000 Turns
Delta Turns 3,452 Turns
Total Turns 3.463 Turns

Pin Dope O Grams
Box Do~e 19 Grams

1
5.0

Operator: Date:Time of Test
Greg Stafford 07/08/1999 : ~2:25:05 PM
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APPENDIX G
SAMPLE PREPARATION INFORMATION

—.. + ..-. . . .. ...7.....70,, - 7- ... .....7---- .-,--.—. x ------ ——...- —. - -.... -. —..-. ---- .— . ...=. . . . .. ..-. —..- -... I



“’en’J I&/ Project No.
@@ I pa~eNO. of

‘y U% : 7hq/i9
)ubject Checked By

@’&fA42J2!e-JL

/%9(2.
-

/Lo@-g? &&-
+?M%w- d w wt5?-

~ STRESS ENGINEERING SERVICES, INC.

_ Houston, Texas New Orleans, Louisiana Cincinnati, Ohio

,. .,.... -.-r----
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Yient Project No.

I
sggg) I “ge No of

By
me ~.w

Wbjeot Checked By Date
I I

I ~ STRESS ENGINEERINGSERVICES,INC.

_ Houston, Texas NewOrleans, Louisiana ~ncinnatj, OhiO

. . . . . ~.---, .
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Cfient Jw-f’ Project No. Page No. of
‘y mW- 79?/

Date - ~ @

Subject Checked By Date

J

~ STRESS ENGINEERING SERVICES, INC.

_ Houston, Texas New Orteans, Louisiana Cincinnati, Ohio
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““”[ U.m/ Project No. 5#0b I‘ageNa ., “ &/z?
Wbjecl Checked By Date

STRESS ENGINEERINGSERVICES,INC.
Houston, Texas New Orleans, Louisiana Cincinnati, Ohio
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1-
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Xent
‘U@/ I ‘rojec’ ‘0”5@ [ ‘age ‘0” 0’ ‘y &*

;ubject Checked By Date
I I

I ~ STRESS ENGINEERING SERVICES, INC.
I

_ Houston, Texas New Orleans, Louisiana Oinflnnati, OMO
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:Iient Project No. Page No. of By

‘ate 7-799

ubject Checked By Dale

~ STRESS ENGINEERING SERVICES, INC.

_ Houston, Texas NewOrleans, Louisiana Cincinnati, Ohio
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Yient Project No. Page No. of By Date

3ubject Checked By Date

(b

52?5

~ STRESS ENGINEERING SERVICES, INC.

_ Houston, Texas NewOriesns, Louisiana Cincinnati, Ohio
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Xent Project No. Page No. of By Date

iubject Checked By Date

~ STRESS ENGINEERING SERVICES, INC.
_ Houston, Texas New Orleans, Louisiana Cincinnati, Ohio

-,..----- . ~. ..- ..-. —.



,—

;)
—c

L—

I -“!,}

APPENDIX H

PRELIMINARY COMPRESSION FAILURE TEST DATA
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COMPRESSION TEST OF PREL. COUPLED SAMPLE

, PIPE MATERIAL YIELD= 122,500 PSI

MEASURED AREA YIELD
SAMPLE OD ID SQ.IN. KIPS

1 7.048 6.171 9.105 1115
2 7.043 6.145 9.301 1139
3 7.049 6.164 9.184 1125
4 7.042 6.151 9.232 1131

AVE = 9.206 1128
NOM. AREA = 9.317

OVERTORQUED END FAlLED.

SAMPLE YIELDED AT 834 KIPS
= 834/1 128= 74$40

SAMPLE FAlLED BY JUMPIN AT 916.5 KIPS
= 916/1128 = 81?L0

?9JW WANT 80° RATING

. .... ... _- ... ---- 1



..

(LBS)
1000000

STRESS ENGINEERING SERVICES
COMPRESSION TO FAILURE

. . . .. . .

.

.

.
/

.

.

900000

$@? -

800000

. . .

.

.

.

.

.

. . . .

700000 . . . ..

.

.

600000 . . . . .

500000 . .. . .

400000 . . .

. .300000

200000 . . . . .

. .,100000 .

o
0.01 0.02 0.03 0.04 0.05 0.06 0.07

DEFLECTION O(INCH)
0.08 0.09 0.1

MMDLOADLOADKMD
0“ , 4zf, /&’, 270’-.

. .. ......— ——.—. —
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J

L

(LBS)
1000000

STRESS ENGINEERING SERVICES
COMPRESSION TO FAILURE

. . . .. . . . .

900000 .. . .. . .

r,

.-

l—

800000 ..

. .700000 .

600000 . .

.

.

~
I , , , i

200 400 600 800 1000 1200 1400 1600 1800 2000
TIME (SEC)

o 500000 . .. . .

.

.

.

.

. .

.

.

.
A

400000 . . . . ..

. . .300000

200000 . . . .

100000 . . .

I

o

-,-...-7-,. . . . . . . . . . . . . . ., . . . ,.. ..——. .
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1

,

—

TIME LOAD
~ (SEC) (LBS)

1383s2 78560
1384.3 71887
1385,5 65877
1386,6 60597
J387.7 55912
1388,8 51779
139004 46684
1392.0 42585
1394.1 38298
1396,6 34180
1400.1 29699
1404.1 25615
1409,0 21425
1415.3 17239
1424.0 13154
1435.0 9089

STRESS ENGINEERING SERVICES
COMPRESSIONTO FAILURE

DEFLECTIONOdeg. DEFLECT10N90deg. DEFLECT10N180deg. DEFLECT10N270deg.
(INCH) (INCH) (INCH) (INCH)
0.482 0.110 0.009 0.142
0.481 0.110 0.008 0.142
0.482 0.110 0.009 0.142
0.481 0.110 0.008 0.142
0.481 0.110 0.008 0.142
0.482 0.109 0.008 0.142
0.481 0.109 0.008 0.141
0.482 0.109 0.009 0.141
0.482 0.109 0.008 0.141
0.482 0.108 0.008 0.140
0.482 0.108 0.007 0.138
0.482 0.107 0.007 0.138
0.482 0.107 0.008 0.137
0,482 0.107 0.007 0.136
0.481 0.106 0.007 0.134
0.481 0.105 0.006 0.132

—.

—.

r-
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r,

f
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,-
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1

.

,

1.

I
I

STRESS ENGINEERING SERVICES
COMPRESSION TO FAILURE

TIME LOAD DEFLECTION Odeg. DEFLECTION 90 deg. DEFLECTION 180 deg. DEFLECTION 270 deg.
~ (SEC) (LBS) (INCH) (INCH) (INCH) (INCH)

934,1 715190 0.036 0.036 0.039 0.038
939.7
944.9
950,2
956,4
961.5
966,7
972,4
977,7
983,3
989.5
995,2
1000.8
1006.1
1012.0
1018,3
1023,6
1029,0
1035,3
1040,6
1046,0
1052.3
1058.1
1064.0
1069,8
1075,2
1081,5
1087.3
1093,2
1099,9
1106.2
1113.1
1119.4
1126,1
1133.4
1140,2
1148,4
1154,7
1162.4
1170,1
1177.9
1185,6
1194,3
1202.5
1210,7
1219.9
1229,1
1239,2

719668 0.036
723847 0,036
727967 0.036
732783 0.037
736843 0.037
740942 0.037
745261 0.037
749380 0.038
753958 0.037
758515 0.038
763072 0,038
767172 0.038
771491 0.039
776108 0.039
780864 0.039
784904 0.039
788964 0.039
793442 0.040
797601 0.040
801820 0.040
806238 0.040
810796 0.040
814975 0.041
819035 0.041
823373 0.041
827831 0.041
832189 0.042
836289 0.042
840568 0.043
845125 0.042
849324 0.043
853344 0.043
857683 0.044
861703 0.044
866081 0.045
870260 0.045
874280 0,046
878480 0.046
882599 0.047
886739 0.048
890898 0.048
895336 0.048
899555 0.049
903675 0.050
907854 0.051
911934 0.052
916093 0.053

_ 1254.0 916531 0.059
i’ ~ 1254.7 102521 0,477

1314,7 106400 0.481
I 1374,8 107025 0,481
,. 1378.7 102664 0.482

1379,9 97809 0.482
,. 1381.0 91287 0.482
I
! 1382,1 84930 0.481
L–

r
t

L—

... . .~.. ------..,

0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.037
0.037
0.037
0.037
0.038
0.037
0.038
0.038
0.038
0.038
0.038
0.039
0.039
0.039
0.039
0.039
0.039
0.039
0.040
0.040
0.040
0.040
0.040
0.041
0.041
0.041
0.041
0.041
0.041
0.041
0.041
0.041
0.042
0.042
0.042
0.042
0.042
0.043
0.043
0.043
0.242
0.109
0.110
0.110
0.110
0.110

0.039
0.039
0.039
0.040
0.040
0.040
0.040
0.040
0.040
0.041
0.041
0.041
0.041
0.041
0.041
0.041
0.042
0.041
0.042
0.042
0.042
0.042
0.042
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.043
0.044
0.043
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.044
0.045
0.045
0.045
0.020
0.008
0.008
0.009
0.009
0.008

0.038
0.038
0.039
0.039
0.039
0.039
0.039
0.039
0.039
0.040
0.040
0.040
0.040
0.040
0.040
0.041
0.041
0.041
0.041
0.041
0.042
0.042
0.042
0.043
0.043
0.043
0.043
0.044
0.044
0.044
0.044
0.044
0.045
0.045
0.045
0.046
0.046
0.047
0.047
0.048
0.048
0.048
0.049
0.050
0.050
0.051
0.052
0.418
0.142
0.142
0.142
0.142
0.142

0.110 0.009 0.142
0.110 0.008 0.142 f

i
I



STRESS ENGINEERING SERVICES
COMPRESSION TO FAILURE

TIME LOAD DEFLECTION Odeg. DEFLECTION 90 deg. DEFLECTION 180 deg. DEFLECTION 270 dea
(SEC)
647,5
652.3
658,0
662,7
667,9
673.2
677,9
682.7
687.9
693,1
698.3
703.5
708.8
714,0
719,2
723.5
728.7
733,5
738.8
743.5
748,2
753,0
758,2
763,4
768,2
772.9
778,1
782.8
788.6
793.3
798.5
803.3
808.5
813.7
818.9
824.1
828,9
834,1
839.3
844,0
849,3
854.0
859,2
864.4
869,1
874.8
880,0
885,2
890,4
895,7
900,9
906.6
912,2
917.5
923.2
928,4

(LBS) (INCH)
474286 0,025
478644 0.025
483361 0.025
487600 0.026
492277 0.025
496416 0.026
500973 0.027
505033 0.027
509770 0.027
514009 0.027
518566 0.027
523163 0,027
527820 0.027
532338 0.028
536656 0.028
540656 0.027
544955 0.028
549095 0.028
553672 0,029
557752 0.029
561752 0.029
566011 0.029
570389 0.029
574548 0.030
578807 0.030
582907 0.030
586927 0.030
591285 0.030
596161 0.031
600181 0.031
604181 0.031
608400 0.031
612798 0.031
617137 0,032
621435 0.032
625595 0.032
629714 0.032
634073 0.032
638172 0.033
642292 0.032
646412 0.033
650432 0.033
654571 0.033
658909 0.033
662969 0.033
667348 0.034
671527 0.034
675666 0.034
679925 0.034
684005 0.034
688741 0.034
693319 0.035
697697 0.035
701797 0.036
706414 0.036
710633 0,036

- .,<,...-,—mo.

(INCH)
0.027
0.027
0.028
0.028
0.028
0.028 ‘
0.028
0.028
0.028
0.028
0.029
0.029
0.029
0.029
0.029
0.029
0.030
0.030
0.030
0.030
0.030
0.030
0.031
0.031
0.031
0.031
0.031
0.031
0.032
0.032
0.032
0.032
0.033
0.032
0.033
0.033
0.033
0.033
0.033
0.033
0.033
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.035
0.035
0.035
0.035
0.035
0.035
0.035
0.036

(INCH)
0.031
0.031
0.031
0.032
0.032
0.032
0.032
0.032
0.032
0.033
0.033
0.033
0.033
0.033
0.033
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.035
0.035
0.034
0.035
0.035
0.035
0.035
0.036
0.036
0.036
0.036
0.036
0.036
0.036
0.037
0.037
0.037
0.037
0.037
0.037
0.038
0.037
0.038
0.037
0.037
0.038
0.038
0.038
0.038
0.038
0.038
0.038
0.039
0.039

(INCH)
0.027
0.027
0.027
0.028
0.028
0.028
0.028
0,028
0.028
0.029
0.029
0.029
0.029
0.030
0.030
0.030
0.030
0.031
0.031
0.031
0.031
0.031
0.031
0.032
0.032
0.032
0.032
0.032
0.033
0.033
0.033
0.033
0.033
0.034
0.034
0.034
0.034
0.034
0.034
0.034
0.035
0.035
0.035
0.035
0.035
0.035
0.036
0.036
0.036
0.036
0.037
0.037
0.037
0.037
0.038
0.038



.

STRESS ENGINEERING SERVICES,!.
COMPRESSION TO FAILURE

..

TIME LOAD DEFLECTION Odeg. DEFLECTION 90 deg. DEFLECTION 180 dea DEFLECTION 270 dea.

!—

)
,’ .

l-.

I
+—

(SkG)
376,5
381,9
387.0
391.6
396.7

‘ 401.7
406.3
411.3
416.7
421.7
426.7
431.9
437.2
442.4
447,2
451.9
456.8
461.8
466.2
471,1
476,1
480.8
486,0
490.8
495.5
500.3
504,5
508,8
513.5
518,3
523.1
527.8
532,5
537,2
542,0
546,7
551,9
556.2
560.5
565,7
570.0
574.8
580.0
584,3
589.0
594,2
599.5
604,7
609,4
613,8
618.6
622,8
627,6
632.4
637.6
642,3

(L15SJ (INGH)

235917 0.013
240029 0.013
244148 0.013
248248 0.013
252308 0.014
256308 0,014
260427 0.014
264487 0.014
269124 0,014
273244 0.014
277423 0.015
281980 0.015
286359 0.016
290399 0.016
294439 0.016
298478 0.016
303016 0,016
307076 0.016
311315 0,017
315494 0.017
319693 0.017
324191 0.017
328629 0.017
333146 0.018
337465 0.018
341565 0.018
345704 0.019
349784 0.019
354162 0.019
358401 0.019
362660 0.019
366740 0.019
370959 0.020
375337 0.020
379715 0.020
384452 0.020
388691 0.020
392770 0.020
396830 0.021
401308 0.021
405328 0.021
409826 0.022
414124 0.021
418264 0.022
422284 0.023
427060 0.022
431737 0.022
436294 0.023
440314 0.023
444315 0.023
448315 0.023
452454 0.024
456554 0.024
460594 0.024
465251 0.024
469709 0.025

.. . . . .. . . . ... .. . ..
(INCH) (INCH) (INCH)
0.018-
0.018
0.018
0.018
0.018
0.018
0.019
0.019
0.019
0.019
0.019
0.020
0.020
0.020
0,020
0.020
0.020
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.022
0.022
0.022
0.022
0.022
0.022
0.023
0.023
0.023
0.023
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.025
0.025
0.025
0.025
0.025
0.025
0.026
0.026
0.026
0.026
0.026
0.026
0.027
0.027
0.027

0.022-
0.023
0.023
0.023
0.023
0.023
0.023
0.023
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.025
0.025
0.025
0.026
0.025
0.026
0.026
0.026
0.026
0.027
0.026
0.027
0.026
0.027
0.027
0.027
0.028
0.028
0.028
0.028
0.028
0.028
0.028
0.029
0.029
0.029
0.029
0.029
0.029
0.029
0.030
0.029
0.029
0.030
0.030
0.030
0.030
0.030
0.030
0.030
0.031

0.016 ‘
0.016
0.016
0.017
0.017
0.017
0.017
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.019
0.019
0.019
0.019
0.020
0.020
0.020
0.020
0.020
0.021
0.021
0.021
0.021
0.021
0.022
0.022
0.022
0.022
0.022
0.023
0.023
0.023
0.024
0.024
0.024
0.024
0.024
0.024
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.026
0.026
0.026
0.026
0.026
0.027

,, .. ..,...--r,-.”T,——r? ,. ,,. . . ..=?.. . . . . . . . . . ., .- —



I STRESS ENGINEERING SERVICES
COMPRESSION TO FAILURE

TIME LOAD DEFLECTION Odeg. DEFLECT10N90 deg. DEFLECT10N180 deg. DEFLECT10N270 deg.
~ (S~~) (LBS) (INCH) (INCH) (INCH) (INCH)

218 0.000 0.001 0.000

—

21.4
34,6
46.5
56,8
66,3
75.1
83.3
91.1
98,9
106.3
114,1
121,9
129.7
136.3
143.3
150,3
157!0
163,6
170,2
176,5
183,1
189.3
195.1
201.4
207.2
212,7
218.5
224,8
231.1
236.9
242.3
247,8
253,6
259.1
264.6
270,1
275.5
280,9
286,4
291.9
297,4
302,8
307.9
313.3
318.8
324,3
329,3
334.8
339,9
344.9
350.0
355,5
360,5
366,4
371,4

4280 0.000
8280 0.001
12339 0.001
16404 0.001
20546 0.001
24616 0.001
28747 0.001
32921 0.002
37098 0.002
41196 0.002
45353 0.002
49669 0.002
53849 0.003
57875 0.002
61915 0.003
66315 0.003
70516 0.004
74793 0.004
79060 0.004
83167 0.004
87627 0.004
91677 0.005
95876 0.005
99904 0.005
104109 0.005
108215 0.005
112478 0.006
117089 0.005
121688 0.006
125712 0.006
129927 0.007
134246 0.007
138706 0.007
142885 0.008
147056 0.008
151211 0.008
155379 0.008
159652 0.009
164022 0.009
168169 0.009
172563 0.009
176751 0.009
180856 0.010
185061 0.010
189344 0.009
193822 0.010
197957 0.010
202145 0.011
206280 0.011
210360 0.011
214471 0.011
218804 0.012
223017 0.012
227702 0.012
231772 0.012

0.000
0.001
0.001
0.002
0.003
0.004
0.004
0.005
0.006
0.006
0.007
0.007
0.008
0.008
0.008
0.008
0.009
0.009
0.009
0.010
0.010
0.010
0.010
0.011
0.011
0.011
0.011
0.011
0.012
0.012
0.012
0.012
0.013
0.013
0.013
0.013
0.013
0,013
0.014
0.014
0.014
0.014
0.015
0.015
0.015
0.015
0.016
0.016
0.016
0.016
0.016
0.016
0.017
0.017
0.017
0.017

0.001
0.001
0.003
0.004
0.004
0.005
0.006
0.007
0.007
0.008
0.009
0.010
0.010
0.011
0.01 ~
0.012

“ 0.012
0.012
0.013
0.013
0.013
0.014
0.014
0.015
0.015
0.015
0.015
0.016
0.016
0.016
0.017
0.017
0.017
0.017
0.018
0.018
0.018
0.018
0.018
0.019
0.019
0.019
0.020
0.020
0.020
0.021
0.021
0.021
0.021
0.021
0.021
0.021
0.022
0.022
0.022

0.000
0.000
0.001
0.001
0.001
0.002
0.002
0.003
0.003
0.004
0.004
0.004
0.004
0.005
0.005
0.006
0.006
0.006
0.007
0.007
0.007
0.007
0.008
0.008
0.008
0.008
0.009
0.009
0.009
0.010
0.010
0.010
0.011
0.011
0.011
0.011
0.011
0.012
0.012
0.012
0.012
0.013
o.of13
0.013
0.013
0.013
0.014
0.014
0.014
0.014
0.014
0.015
0.015
0.015
0.015



,--- Jui’,12,1(499 5:04PM MOHRRES4.NDENGR No,754! P, 1/3

‘: m-1
Na@nmods Industrial Park West

12237 FM 52$)* Houston, IX 77041-2005

!,s Research & Engineering
Phone (713) 466-1527 t Fax (713) 896%807

Emaik info@ mohreng,com

)

FACSIMILE TRANSMISSION—

FROM (713) 896-6807

TO: ‘ --&7 a5bLlJ

SUBJECT

MESSAGE:

‘)

. .
61ANKFAXDOC

“.,_

,.... .7:. -. ~-7,=F, ,

. . . . . /. ., .,.



Jui, 12,1!?99

(LBS)
) 1000000

300000

700000

900000

D

400000

,—

300000

200000
i-

1 . . .

loooo#
J

1-

a,–
1

,

5:olPlVl MOHRRESANDENGR

CHALLENGEWHINE

COMPRESSlON TO FAILURE
e ● ● ●

●

ga

9 ●

m

●

●

●

m

m

No.754! P, 2/3

● ● ● ✘

.
0 0.01 0.62 0.03 0.04 0.05 0.06 0.07 0.08 0.09 Q.1

● ● ● 9

●

*

● ● ● ●

t

●

✘

k

●

m

●

●

b

●

b

4

9

● ● ●

● ● ●



I 1“ 1“ ., --, I .. ;j - ,,-,,,

i
::

,---, -—,
1.

-.

● ● ● ● ●

●

● 8

● ● ●

● ●

b ●

●

●

●

-1
c?

●

● ● ● ● ● ● ●

co
w

4

CJ-1
F-
,-

pzl



Jul, 18.1999 12:53pM MOHRRESANDENGR

73 0 MOHR Research and Eng~neering
.12237 F M 529
Houston Texas 77041

“) Test Frame 002-1 -- Four ~linders -– 1,0 Mlb Tension
Sensotec XDCR: M/ TJE/743-06 s~ 140474
Sensotec lndr: M/ 450-D S/ 84618 Shunt Cal: 2488

!40, ”lb!)l r. j/4

CalibrationDate: 13 April 1999

Instrumentation:
E M E Load Cell 0512.02
E M E Load Cell 9709.05

FITTED LINEAR EQUATION:..

. [Gage Rdg] = 7.89881516E+01 + 5.C17392222E-03* [Load]

R M S Error, Linear : 1711.044 lb “

—. Equation offset: -78.99

Average Effective Area: 188.15 Equation EffectiveArea: 197.09

SoftwareFull Scale Value: 940750 Equation Full Scale Value: 985431
.-
+--------t’ -1---------- ---------_—+ +-----------------------1-----—-----+---------i
,1 point

1
Gage

~ Index Rdg.
,----------------

-1 1
.}2

3

;1”
4
5
6
7
8

( 9
10

.

)

11
12
13

I

14
15

c- 16
17

. .
18
19f-
20

-------L._

,.—

1
.

(-

)

,.

-.

501
1002
1500
2003
2500
3001
3500
4001
4500
4992

500
1000
1500
2002
2500
3000
3502
4001
4501
5000

------ ---

observed
Load

,----- —---- —.

83364
181127
270825
376709
474005
573071
672470
771726
870629
968807

85458
183777
281538
379378
477612
576436
675513
773812
873019
972299

-----------

Predicted
Load

-----------
83173
181913
280062
379196
477148
575888
674234
772974
871320
968287
82976
131!519
280062
378999
47714a
575691
674628
772974
871517
969864

.-—--------

Error...............
Absolute

-----------
–191

786
1237
2487
3143
2817
1764
1248

692
-520

–2482
-2258
-1477

–379
-464
-745
-884
-837

-1501
-2435

-—---- -----

PetA
.----—----

-0.23
0.43
0.44
0.66
0.66
().49
0.26
0.16
0.08

-0.05
-2.90
-1.23
-0.52
-0.10
–0.10
-0.13
-0.13
-0.11
-0.17
-0.25

----- -——--

?,,-.-.-y.-,.-~y~<. z... ... .........-.......m-!~

,..., ,4.
Pet.-FS
.--------,

-0.02
0..08
0.12
0.25
0.31
0.28
0.18
0.12
0.07

-0.05
-0.25
–0.23
-0.15
-0.04
-0.05
-0.07
-0.09
-0.08
-0.1!5
-0.24

--—--- ---

—-----,...,. . .



Jul,16,1999 12:53PMUOH?RESANDENGR..

C E RT I F I C AT E

THIS IS TO

1._

,

. .

i

1“

OF’ VER I F I CAT I O N

CERTIFYTHAT THE

Test Frame 002-1 -- Four Cylinders -- 1.0 Mlb Tension
fi!CUMOteC XDCR: M/ TJEf7A3-06

s] 140474SensotecIndr: M/ 450-D S/ 84618 Shunt Cal: 2488‘ZeroOffset: -79 psi SoftwareFull Scale: 985431

LOCATEDAT

H O MOHR Researchand Engineering
12237 F M 529

Houston Texas 77041

was calibratedon 13 April 1999 accordingto the currentASTM
StandardE-4 and determinedto indicateload within the specified
1,0 percent toleranceon the ranges listedbelow.

Maximum errorobserved was 0.38 percent.

MACHINE LOADING RANGE, LB
RANGE, LB MINIMUM- MAXI~

1,000,000 98,803 - 905,569

Devices used were verified as noted below by Na~i.onal Standards
Testing Laboratory according to the current ASTM Standard E-74.

INSTRUMENTS SERIAL No CLASS ‘A’ LOADING
USED VERIFIED.. . . . . . . . . ,, . ...,.. . . RANGE. . . . . . . . . ..LB . . . ..DATE
E M E Load Cell 8512,02 56,000 - 1,500,000 12 Ott 98
E M E Load Cell 9709,05 50,000- 1,500,000 13 Ott 98

RCN Enterprises,Inc.
11115 Mills Road, Suite 122
~ress Texas 77429

13 April 1999

@

/

J
.

-. -,---q ...—.-. . . . .. . . . . . ...7.,..



. JUI, 16,1!!99 12:53Flv! MOHRR!iSANDENGR No,7652 P,2/4

.

RCN Enter rises Incr
11115 llll~sRoad Suite 122

) Cypress Texas $7429
13 April 1999

CAL I B RA T I ON REPORT

OWNER: H O MOHR Research and Engineering
12237 F M 529
Houston Texas 77041

—
MACH1M3:

$~~~O~V~D~~~-~/-~J~3.~&ind~~s14~~7~ “o Mlb TensionSenso ec In r: M 459–D S/ 8461
Zero Offset: 4-7 psl Shunt Cal: 2488SoftWareFull Scale: 985431

,._—

!.

,.

i-

,-,

,
,,

,..
,

:-

f-

i
. .

!-—

1

I
,—

r-

L
~.
(
.—

,–

,_

,-

&
-..

!“
t
,

CALI13RNTION
DATA:

RANGE. LOAD
LB

..,..-.. n...LB
INDICATED TRUE

1000000 98803.

198401.

294723.

392123.

490035.

588026.

688402.
788246.

887775.

985569,

99158.

197644.

294927.

392641.

490706.

588911.
688231,

787877.

887174.

985639.

MACHINE ERROR
LB PERmm

-355. 0.36

7574 0.38

-204. 0.07

-518. 0,13

-671, 0.14

-885, 0.15

171. 0.02

369. 0,05

601. 0.07

-70, 0.01

WIla.1
k

oadswerere 9rdeda thevaluesofin ic te load
a ?JISe aboveaccorlngto he currentASTMS an~ar E-4,

DEVICEDATA: INSTRUMENTS
USED

SERIALNO
...,,● ● ...< ....,....

EME Load Cell 8512,02
EME Load Cell 9709,05

Instr ~ents were ve ified as note above b National Standards Testin Laborato
! Eaccou lng to curren ASTMStanda

i
i ? ?E-74. \nst uments Were compensate for effec

tof temperature on zero and span y the manufac urer(s),

CLASS‘Al LOADING
RbNGE

VERIFIED.
,..........LB .....DATE

56,000- 1,500,000
50,000- 1,500,000

12Ott98
13oct98

r- r.,.-~- .-. --7 ,.. . ,. . . ,., ,, . . ,. , ,.,.,.., .-, . . . . . . .. . .. . . . . . .. . . . .,.
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APPENDIX I

SAMPLE 1 TEST DATA
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ISO TEST SERIES A - TEST LOG

t
,

.

‘!

I

,.

!

-.

.

.

!
.+.

,—

,,

~-fl JOHN WATTS 7“ COUPLED CONNECTION

SAMPLE #. 1

I

PAGF I f)F

SAMPLE 1 TEST LOG.XIS

I

---- -,..,, . --77— . . . . . . . .



.-
1

(

:_

.—

i

J

... .

:.

.-

.

I

. .

.

,-

—

,-

,,

t
—.

,-

,-

,—

,.,, ,
1. ’.1-:: ‘L-

.i.

-+ ~.

..:~---

. } .
.- . .4

-7,
-1 .-q .Q+K+Y.

-i-
.. ..-.

-----

“3--,
::j:--!:
--+.,;-.—.,_—c
?---..
-1.-.,-

---t-
++:a---h’

—T.

-.-p

,--- -

.+

!-
,-- ..-

!-:.A&.,.&)-$.

--! -- I-xx---l

-11--:-~.j’. y.”
,... -. ...

f

..-.
-1+-- \-,-i--- --j-,

--:,1::] ..j. !:. -~:
I “? ‘- -!”’

b----1.“- --,- , ..~...---.I- ..-
-. -. .,-,-. . .. . .
--”‘J--f i ~-j:
+:q:- :-~-. -. I

~.. ;-. I
i.

.. - .-—
/:- j;

— -— —.-—.

1<0.Ecx-loo
. ..—

;- +--- .-
,,.
1
.,
L—+.. --

,.

.,>.

1. ,. .,.

;-. .,.

; +-
.,

L.- .,.

.. . ..... . . . ,..,,,, ... ,,. , ... !., . .

. . . .
.. . . . .
.. . . . .,-.
— -. &———. .
. . . .

. .
--- . . -. --.-’--

.-.

. . .

.4. .

-.. . . .

1—-+--- .4-. .. .

-- , . . . .

. ..+

---- .

..- . . .

.- —- - ---.—.

.-. . . .

---- .4-

. .. . . . . . . ... .,-

. , ,,. - . . . .

-—2—
-L .-.-L .- ..’.

.- .. .- .-2— >. .

. i --- .--- .,.. .

.- .- -—--:- .

~—. —!.....
—.-’--- * .-.-= — -i-...—r—,-..........—+-.-.:.--d. --

. . ... .. . _-



,..

,“

.-

.-

—

,!

A I B I c I D I E I F I G

1 ISO TEST SERIES A LOAD POINTS
2 JOHN WATTS 7“ COUPLED CONNECTION
3 SAMPLE #1
4 7/20/99
5

1
6

7 PIPE PROPERTIES: ACTUAL AVERAGE OD = 7.048 INCH
8 ACTUAL MINIMUM WALL = 0.426 INCH
9

‘L
CROSS SECTION AREA = 8.862 SQ. IN.

10 ACTUAL AVERAGE ID= 6.171 INCH

11 INT. PRESS. END LOAD= 29.909 x Pi, KIPS
12 PIPE ACTUAL MINIMUM YIELD STRENGTH = 122,500 Psl

El
13 PIPE BODY YIELD = 1,086 KIPS

14
15 CONNECTION LIMITED IN COMPRESSION TO 75% PIPE BODY YIELD
16
17

18 LOAD AXIAL LOAD PRESSURE
19 POINT % WELD I(IPS Psl
20 1 95 1,031 0

21 2 95 1,031 11,367
22 3 80 869 13,688
23 4 CEYP 15,263
24 5 0 0 13,938
25 6 -33 -358 11,248
26 7 -71.3 -774 5,888
27 8 -71.3 -774 0
28 ‘9 o 0 -9,874
29 10 -50 -543 -9,874
30 11 -71.3 -774 -9,874
31 12 33 358 -8,603

32 13 67 727 -6,054
33

-, 0712011999

1
1

‘,

Page 1 SAMPLE 1 SERIES A LOADS.xiS
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A I B c I D I E I F I G~
34

35 ISO TEST SERIES A LOAD POINTS
36 JOHN WATTS 7“ PIPE COUPLED CONNECTION
37 SAMPLE #fl

38 07/1 9/1 999
39
40
41 TESTING IN GUADRANTS 1,11,Ill & IV, NO BENDING

A

—
44 AROUND STEP LOAD FORCE FORCE TIME

45 VME CURVE POINT K/PS KIPS Psl MIN.

46 1 1 1,031 1,031 0 5

47 2 la 861 861 0

48 3 lb 1,031 861 5,684 -

49 4 Ic 861 691 5,684 -

50 5 2 1,031 691 11,367 60

51 6 2a 799 459 11,367 -

52 7 3 869 459 13,688 15

53 8 3a 409 0 13,688 -

54 9 4 457 0 15,263 15

55 10 4a 417 0 13,938 -

56 11 5 0 -417 13,938 15

57 12 5a -80 -417 11,248 -

58 13 6 -358 -695 11,248 15

59 14 6a -519 -695 5,888

60 15 7 -774 -950 5,888 15

61 16 7a -598 -774 5,888

62 17 8 -774 -774 0 5

63 18 8a o 0 0
64 SWITCH FROM INT. TO EXT. PRESSURE& FILL INSIDE WITH WATER
65 19 9 0 0 -9,874 15

66 20 10 -543 -543 -9,874 15

67 21 11 -774 -774 -9,874 15

68 22 Ila o 0 -9,874 -

69 23 Ilb o 0 -8,603 -

70 24 12 358 358 -8,603 15

71 25 12a 358 358 -6,054 -

72 v 26 13 727 727 -6,054 15

73 27 12a 358 358 -6,054 -

74 28 12 358 358 -8,603 15

75 29 Ilb o 0 -8,603 -

76 Cw 30 Ila o 0 -9,874 -

77

~ 1 ~

31 11 -774 -774 -9,874 15

78 32 ‘ 10 -543 -543 -9,874 15

79 33 9 0 0 -9,874 15

80 34 9b o 0 0

07/20/1999 Page 2 SAMPLE 1 SERIES A LOADS.XIS

.. . .. ...—



(

I

I

A B c D E F G
81 DIRECTION LOAD VME AXIAL FRAME PRESSURE HOLD
82 AROUND STEP LOAD FORCE FORCE TIME
83 VME CURVE POINT KIPS KIPS Psl MIN.
84

t
SWITCH FROM EXT. TO [NT. PRESSURE& REMOVE INSIDE WATER

85 35 9C 691 691 0
86 Ccw 36 2 1,031 691 11,367 15
87 37 2a 799 459 11,367 -
88 38 3 869 459 13,688 15
89 v 39 3b 459 459 0
90

i 1

40 8 -774 -774 0 5

91 41 7a -598 -774 5,888 -
92 42 7 -774 -950 5,888 15
93 43 6a -519 -695 5,888
94 44 6 -358 -695 11,248 15
95 45 5a -80 -417 11,248 -
96 46 5 0 -417 13,938 15
!-)7 47 4a 417 0 13.938 -

iii
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

07120/1999

Cw

\

Ccw

48 4 457 0 15,263 15

49 3a 409 0 13,688 -
50 3 869 459 13,688 15
51 2a 799 459 11,367 -
52 2 1.031 691 11.367 60

1—-!3? I If? I 861 I 691 I 5.684 i - I

I 55 I la I 861 I 861 I o l-l

1-‘“---57 I 0 I 0 I 0 I 0 I
58 1 1.031 1.031 0 5-,––. .,–––

59 la
J

861 I 861 I r) I

60 lb 1,031 861 I 5,684 I
61 Ic 861 691 5684

62 2 1,031 691
63 2a 799 459 I 11;367 I i

64 3 869 459

65 3a 409 0 I 13:688 I i

66 4 457 0

1 -,-- . I

11.367 15 I
I ... ___ I

I 13.688 I 15 i

I ._,___ 1

15.263 15
67 4a 417 0 13,938 -
68 5 0 -417 13,938 15
69 5a -80 -417 11,248 -
70 6 -358 -695 11.248 15
7;

!

6a -519 -695 5,888 ‘-
72 7 -774 -950 5,888 15
73 7a -598 -774 5,888
74 8 -774 -774 0 5

75 8a 0 0 0
SWITCH FROM INT. TO EXT. PRESSURE& FILL INSIDE WITH WATER

76 9 0 0 -9,874 15

77 10 -543 -543 -9,874 15

78 11 -774 -774 -9,874 15

79 Ila o 0 -9,874 -

80 Ilb o 0 -8,603 -
81 12 358 358 -8,603 15

82 12a 358 358 -6,054 -
83 13 727 727 -6,054 15

Page 3 SAMPLE 1 SERIES A LOADS.XIS
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A B c D E F G
135 DIRECTION- LOAD VME AXIAL FRAME PRESSURE HOLD
136 AROUND STEP LOAD FORCE FORCE TIME
137 VMECURVE POINT KIPS KIPS Psi MIN.
138

~ / ‘

84 13a 727 727 0
139 85 13b o 0 0
140 SWITCHFROMEXT. TOINT.PRESSURE &REMOVEINSIDE WATER
141 86 13C 691 691 0
142 Ccw 87 2 1,031 691 ‘11,367 60
143

: !

88 2a 799 459 11,367 -
144 89 3 869 459 13,688 15
145 90 3d 869 459 0
146 91 0 0 0 0

Page 4 SAMPLE 1 SERIES A LOADS.XIS
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E Stress Engineering Services, Inc.
VON IWSES TRI-AXIAL EQUIVALENT YIELD ELLIPSE

b
VALUES AT THE INSIDE SURFA CE OF A CYLINDER

,.!

mDate: 07/1 7/I 999

Project Number: PN
116375

[ Input Information: I
Outer Diameter = 7.048 inches

Inner Diameter = 6.196 inches

Yield Strength = 122,500 psi
Ellipse 1 Strength = 116,375 psi, based on 95% ACTUAL AVG. YIELD

Ellipse 2 Strength = psi, based on

Joint Efficiency = 100.00 % , based on input diameters

I Ellipse 1 Maximum Loads for Internal Pressure t
Tension = 1,129.4 tips

Tension 1 Compression (Pi = O) = 1,031.4 tips
Capped-End Yield Pressure = 15,263 psi

Pressure (TIC = O) = 13,938 psi

Ellipse 7 Maximum Loads for External Pressure [
Compression = -1, ?90.9 kips

Tension I Compression (Pe = O) = -1,031.4 tips

Capped-End Yield Pressure = -15,263 psi
Pressure (TIC = O) = -13,218 psi

Ellipse 1 User SeIection of Point on the VME EIlipse [
Select : Axial Force = 358.00 kips

Internal Pressure (+- root] = 15,191 psi

Internal Pressure ( - root) = ---------- psi
External Pressure (+- root] = ---------- psi
External Pressure ( - root) = -10,312 psi

API Internal YieId Pressure’ 1
Yield Pressure (87.5%1 = 12,957. psi

Yield Pressure (100%) = 14,808 psi

r- Burst Pressure*
Burst Pressure = I 18,225 psi

*Based on Input Yield Strength

I API Collapse Resistance Pressure i
For Ellipse 1 Strength of 116,375 psi, Collapse Pressure = 9,596 psi

For Ellipse 1 Strength and
Axial Tension of

For Input Yield Strength = m:::’ :J’z=:~ =::

Radius of Curvature = 573 f-t

Bending Moment = 17,735 ft-lbs

Bending Stress = 15,375 psi

This spreadsheet pmgmrn was written by Stress Engineering Services to ran on Microsoft Excel 4.0.
Whileeveryeffortwasmade to check the accuracy of the resuks, the user is rcspoosible for determining the correctness.

Strrss Eogirreering Services is not responsible for the accuracy or use of this program.

.,,. . . ——. ..— .-



Stress Engineering Services I
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)

Side /A

90° . +3B

180° . 445

Wall

OD 0°-1800 74-52

90°-2700 z 046

Avg. OD z 047

,/57

OD

Side /6

90° * 43/
180° .4Z7 —

270° ~ 431

0°-1800 %Q*

90°-2700 7.044

Avg. OD zd46

(OD -2x Avg. Wall) ~

m= 6./7//$i&

ZN2 = h*[7/ +2X. 424? = 2023-
—---- ..--—_
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@JikE90T
DATA LOG SHEET

I

Sample / ,3—>4 Page of
)PN 520’0 TR4Ns # SN cHAiW — LABEL
CLIENT Tti mANs # SN CHAN # LABEL
BY ~~ TR4NS # SN CHAN # LABEL
DATE 7-/+7~ TFL4NS # SN CHAN # LABEL

I I UNITS I ~~~ I I I I I I
STEP [ TIME ~ SCAN# I ~~ U I I I I I I

I I I I I
9:30 I

\o:oR
79 I Jr&” iwMvw I

218 I
}O!’tio I 2~4 I “1 I
II ‘124 I 335 I I

I 11’,5.3 I 35a ~ I I
\’tbt I I I

I 3,03 I I I I I I
3!52 I I &k5 I I I I I
7:69 / yLz I

-. ;&/2 I I
Q :40 I <f.2’d I
fj,> / 3.&2”L I I I

(f)%: D> ‘ ~6/ “c I

, 10:’52 3(04
.

I

4 12 :00 ~L Fdl ‘2 H Lk ILL f-)
1 J,....,.

I
.’ I I

#
1’

I I
I I

I
I

L
I I

I I
I

I I
I I I,, I

I I I I

. .

..

I

i
,

I i“
I I I

I I I
1- 1 I I I

1“ I I I I I I I
I I I I I I I I
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APPENDIX J

SAMPLE 2 TEST DATA
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ISO TEST

JOHN WATTS 7“

SERIES B - TEST LOG

PIPE COUPLED CONNECTION “

SAMPLE # 2

(%&w 14-D /??rJflK’ mf-

)ATE:g~2/’@ BY: PAGE OF

LOAD TIME FRAME PRkSSURE BENDING BUBBLES, CC COMMENTS

STEP 24 HR. KIPS Psl DEG/100 ‘ END A END B

—

—

—

J

—

—

—

—

I—

—

—

—

—

—

—

—

]3’.32 [ 6,070Ps I D

13;3JI 6,0s0 Psl —

/3’.38 7,(2W) ?s I 1
—

)3’43 [ 7.010 1%1
—

j3’LJLl
8,0.49 P&f

.

13:WI 8,0W ?s1
—

j3:5a 9,0$(2 ?S1

/3:5 5 I 9,0.50 Rs/
—

13X45 005/) es I
—

Iy:or ff),09b ?s}
—

V+’.110 Il,o’lof%l —

)9!.22 11-’NM)PS 1

p+ ;Z3 Izord) es I

lLj:~$ /2,050 t% I

19;Z5 I3,090 p5 I

,IV:3Y [ i3,04f) f s

jY:3b 14,650 W

19:Y1 I /L1 UO f)s/ —

FI’. w+ I,@o Psl
I .

b
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= Stress Engineering Services, Inc.
VON IWSES TRI-A’XIAL EQUIVALENT YIELD ELLIPSE

I VALUES AT THE INSIDE SURFA CE OF A CYLINDER

“’”m

SAMPLE #2 1
Project Number: PN

1 Input Information:
Outer Diameter = I

[
7.043 inches

Inner Diameter =

H

6.181 inches
Yield Strength = 122,500 psi

Ellipse 1 Strength = 116,375 psi, based on
Ellipse 2 Strength = psi, based on

Joint Efficiency = 100.00 0/0 , based on

95% ACTUAL AVE YIELD

input diameters

I Elfipse 7 Maximum Loads for Internal Pressure t
Tension = 1,140.2 kips

Tension I Compression (Pi = O) = 1,041.9 kips
Capped-End Yield Pressure = 15,440 psir<~-p~ z l~t$~

Pressure (T/C = O) = 14,108 psi

( Ellipse 1 Maximum Loads for External Pressure !
Compression = -1,203.1 kips

Tension I Compression (Pe = O) = ,-1,041:9 ~Ps
Capped-End Yield Pressure = -15,440 psi

Pressure (TIC = O) = -13,372 psi

Ellipse 1 User Selection of Point on the VME Ellipse I
Select : Axial Force = 0,00 kips

Internal Pressure (+ root) = ‘--------- , psi
Internal Pressure ( - root) = ---------- psi

External Pressure ( + root) = ---------- psi
External Pressure ( - root) = ---------- psi

L API Internal Yield Pressure% 1 I Burst Pressure *
Yield Pressure (87.5%1 = 13r’1’19 Psi Burst Pressure = ~ 18,467 psi

Yield Pressure (100%1 = 14,993 psi *Based on Input Yield Strength

I API Collapse Resistance Pressure 1
For Ellipse 1 Strength of 116,375 psi, Collapse Pressure = 9,877 ~psi

For Ellipse 1 Strength and
Axial Tension of

B

kips, Collapse Pressure = E9,877

For Input Yield Strength = 122,500 psi, Collapse Pressure = 10,172

I Bending Information, for 70 degrees/100 feet [
Radius of Curvature = 573 ft

Bending Moment = 17,864 ft-lbs
Bending Stress = 15,364 psi

‘Ilk spreadsheet progrsm was wrirlen by Srress Engineering Services to run on Microsoft Excel 4.0.
While every effors was made so check the auuacy of the rcsufts, the user k responsible for determining the correcmess.

Srress Engineering Services is not responsible for tie accuracy or use of this program.

psi

psi

. . . .-- —.—— .- ——..—....=.



-. ISO TEST SERIES B - TEST LOG

JOHN WAITS 7“ PIPE COUPLED CONNECTION
I
I SAMPLE # 2
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07/1 3/1 999 SAMPLE 2 TEST LOG.X[S
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ISO TEST SERIES B - TEST LOG

JOHN WAITS 7“ PIPE COUPLED CONNECTION
SAMPLE # 2

m-i-c.7VA .99 n“. d“ PAGE 2 OF ~

07/1 3/1 999

t

SAMPLE 2 TEST LOG.xis
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A B c D E F I G H

1 ISO TEST SERIES B LOAD POINTS

;

2

3

4
5
6
7 PIPE
8

JOHN

PROPERTIES:

WATTS 7“ PIPE COUPLED CONNECTION
SAMPLE #2

7115/99

ACTUAL AVERAGE OD = 7.043 INCH

:

9
10
11
12
13

<
14
15

<

16
17
18
19 CONNECTION LIMITED IN COMPRESSION TO 75% PIPE BODY YIELD

1
20
21
22

‘ 23
‘j 24
: 25

26
27
28
29
30
31

F32
33

ACTUAL MINIMUM WALL = 0.431
CROSS SECTION AREA = 8.953

ACTUAL AVERAGE ID= 6.145
INT. PRESS. END LOAD= 29.658

PIPE ACTUAL AVERAGE YIELD STRENGTH = 122,500
PIPE BODY YIELD = 1,097

OD STRESSAT20DEG/100 FT. = 30,736
EQUIVALENT FORCE AT 20 DEG/100 FT. = 275

ID STRESS AT 20 DEG/100 FT. = 26,974
EQUIVALENT FORCE AT20DEG/100 FT. = 241

INCH
SQ. IN.
INCH
x Pi, KIPS
Psl
KIPS
Psl
KIPS
Psl
KIPS

LOAD TOTAL AXIAL LOAD BENDING PRESSURE
POINT % YIELD KIPS DEG/fOO FT. Psl

1 95 I 1.042 0 0
2 I 95 I 1,042 I o I 11,462

3-BT 95 1.042 20 11.462
3-BC I I 559 I 20 I 11,462

4 80 877 0 13.842 I
5-BT I 80 I 877 I 20 I 13,842
5-BC 394 20 13.842

6 CEYP 458 0 15,440
7 0 0 0 14,108

8-BC o o’ 20.0 14,108
8-BT 483 20.0 14.108

9“ -33 -362 0 11,387
10-BC -33 -362 20 11,387
10-BT - 121 20 11.387
11 I -71.3 I -782 I o I 5,965

12-BC -71.3 -782 20 5.965
12-BT I - I -299 I 20 I 5,965

13 -71.3 -782 0 0

,- 07/15/1999 1 SAMPLE 2 SERIES B LOADS.XIS
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JOHN WATTS 7“ PIPE COUPLED CONNECTION

ISO SERIES B TEST LOADS

SAMPLE #2

J.

w f’.wx! ~
II,12BC 12BT

I 4Q0c

~wl

13
t a n

9

-1,500 -1,000 -500

COMPRESSION (KIPS)

o

---

500 1,000

TENSION (KIPS)

1,500

SAMPLE 2 VME POINTS I-13.xIs
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JOHN WATTS 7“ PIPE COUPLED CONNECTION
ISO SERIES B TEST LOADS - SAMPLE #2

LOAD POINTS 1 THRU 9

3a

800C

6(300

‘WC

la

-1,500

07/1 511999

-1,000 -500

COMPRESSION (KIPS). ,

0

.

1

500 1,000 . 1,500

TENSION (KIPS)

SERIES B VME POINTS I-9.xIs
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A B I c D E F I G H

B
.—

43

44

45

46
47
48
49

ISO TEST SERIES B LOAD POINTS
JOHN WATTS 7“ PIPE COUPLED CONNECTION

SAMPLE #2
7115/99

TESTING IN GUADRANTS I & II, WITH BENDING
%-l

51 I DIRECTION I LOAD I VME I TOTAL I FRAME I BENDING IPRESSUREI HOLD

,,

—
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

AROUND
VME CURVE

u

STEP LOAD FORCE FORCE TIME
POINT KIPS KIPS DEG/100 FT. Psl MIN.

1 1 1,042 1,042 0 0 5
2 la 702 702 0 0
3 2 1,042 702 0 11,462 15
4 2a 800 460 0 11,462 -
5 3-BT 1,042 460 20 11,462 60
6 3a 800 460 0 11,462 -
7 3b 807 467 0 11,462 -
8 4 877 467 0 13,842 15
9 4a 636 225 0 13,842 -
10 5-BT 877 225 20 13,842 15
11 5a 636 225 0 13,842 -
12 5b 411 0 0 13,842 -
13 6 458 0 0 15,440 15
14 6a 418 0 0 14,108 -
15 7 0 -418 0 14,108 15
16 7a 241 -177 0 14,108 -
17 8-BC o -177 20.0 14,108 15
18 8a 241 -177 0 14,108 -
19 8b 161 -177 0 11,387
20 9 -362 -700 0 11,387 15
21 9a -120 -458 0 11,387 -
22 1o-c -362 -458 . 20 11,387 15
23 1Oa -120 -458 0 11,387 -
24 10b -281 -458 0 5,965 -
25 11 -782 -959 0 5,965 15
26 Ila -541 -717 0 5,965 -
27 12-c -782 -717 20 5,965 15
28 12a -541 -717 0 5,965 -
29 12b -717 -717 0 0
30 13 -782 -782 0 0 5

31 13a o 0 0 0
32 la 702 702 0 0

33 2 1,042 702 0 11,462 15

34 2a 800 460 0 11,462 -
35 3-BT 1,042 460 20 11,462 60

36 3a 800 460 0 11,462 -
37 3aa 460 0 0 11,462 -
38 13a o 0 0 0

07/15/1999 2 SAMPLE 2 SERIES B LOADS.xk
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II

A B c D E F G H
92 DIRECTION LOAD VME TOTAL FRAME BENDING PRESSURE HOLD
93 AROUND STEP LOAD FORCE FORCE TIME

A

—
94 VME CURVE POINT KIPS KIPS DEG/100 FT. Psl MIN.
95 39 13 -782 -782 0 0 0
96 40 12b . -717 -717 0 0
97 41 12a -541 -717 0 5.965 -
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

.—-.

42
,

12-c -782 -717 20 5;965 15
43 Ila -541 -717 0 5,965 -
44 11 -782 -959 0 5,965 15
45 10b -281 -458 0 5,965 -
46 1Oa -120 -458 0 11,387 -
47 1o-c -362 -458 20 11,387 15
48 9a -120 -458 0 11,387 -
49 9 -362 -700 .0 11,387 15
50 8b 161 -177 0 11,387
51 8a 241 -177 0’ 14,108 -
52 8-BC o -177 20.0 14,108 15
-- -.. . -- 0 14,108 -
54 7 0 -418 0 14,108 15
55 6a 418 0 0 14,108 -
56 6 458 0 0 15,440 15
57 5b 411 0 0 13,842 -
58 5a 636 225 0 13,842 -
59 5-BT 877 225 20 13,842 15
60 4a 636 225 0 13,842 -
61 4 877 467 0 13.842 15

I 53 I

62 3b
,

807 467 0 11;462 -
63 3a 800 460 0 11,462 -
64 3-BT 1,042 460 20 11,462 15
65 2a 800 460 0 11,462 -
66 2 1,042 702 0 11,462 15
67 la 702 702 0 0
68 1 1,042 1,042 0 0 5
69 13a 1,042 1,042 0 0

07/15/1999 3 SAMPLE 2 SERIES B LOADS.xls

-. — - .—..- . . . . . -.-,. . ,{ ....... ..... .. ,———. -. -. -..,.. ,, I



r-

.

,-.

~-
1

I

,.

,.

. .

.+

A B c D E F G H
1261 DIRECTION LOAD I VME TOTAL FRAME BENDING IPRESSUREI HOLD

A

Ccw

—
127 AROUND STEP LOAD FORCE FORCE TIME
128 VME CURVE POINT KIPS KIPS DEG/100 FT. Psi MIN.
129 70 1 1.042 1.042 0 0 5
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

‘ 151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166>

j

07/15/1999

—

71 la 702 702 0 0
72 2 1,042 702 0 11,462 15
73 2a 800 460 0 11,462 -
74 3-BT 1,042 460 20 11,462 15
75 3a 800 460 0 11,462 -
76 3b 807 467 0 11,462 -
77 4 877 467 0 13,842 15
78 4a 636 225 0 13,842 -
79 5-BT 877 225 20 13,842 15
80 5a 636 225 0 13,842 -
81 5b 411 0 0 13,842 -
82 6 458 0 0 15,440 15
83 6a 418 0 0 14,108 -
84 7 0 -418 0 14,108 15
85 7a 241 -177 0 14,108 -
86 8-BC o -177 20.0 14,108 15
87 8a 241 -177 0 14,108 -
88 8b 161 -177 0 11,387 -
89 9 -362 -700 0 11,387 15
90 9a -120 -458 0 11,387 -
91 1o-c -362 -458 20 11,387 15
92 1Oa -120 -458 0 11,387 -
93 10b -281 -458 0 5,965 -
94 11 -782 -959 0 5,965 15
95 Ila -541 -717 0

—

96 12-C -782 -717 20
97
9R ‘I /n I -ill I -flf I u 1 u I I

(

5,965 -
5,965 15

12a I -541 I -717 ‘1 o 5,965 -
. al- 7A 7 7.47 n n

I .--

ii

I , 1 , I
13 -782 I -782 I 0 0 5

I-- I .4 .-. . I n n n I n I II 1{111 I -1.-a I u I u I u I u I I

I Iul I la I f Uz
}

--- I . -- 1 , ,
,-. . -..

702 I 0 I 0
702 0 11,462 15102 2 1,042

103 2a 800 460 0
104 3-BT 1,042 460 20
105 3a 800 460 0
106 3aa 460 0 0
I n7 4’23 n n n

I 11,462 I - i!
I 11;462 60
I 11,462 I - II II . ----

I 11,452 I
nIU1 I , “u I 1 I [ I I

4 SAMPLE 2 SERIES B LOADS.XIS
I
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E Stress Engineering Services, Inc.
VON MISES TRI-AXIAL EQUIVALENT YIELD ELLIPSE

VALUES AT THE JNS/DE SURFA CE OF A CYLINDER

“’”mProject Number: PN
I SAMPLE #2

Input Information: 1
Outer Diameter = 7.043 inches

inner Diameter = 6.181 inches

Yield Strength = 122,500 psi

Ellipse 1 Strength = 116,375 psi, based on

Ellipse 2 Strength = psi, based on

Joint Efficiency = I 100.00 I % , based on

95% ACTUAL AVE YIELD

input diameters

I Ellipse 7 Maximum Loads for Internal Pressure [
Tension = 1,140.2 kips

Tension I Compression (Pi = O) = 1,041.9 kips
Capped-End Yield Pressure = 15,440 psi

Pressure (TIC = O) = 14,108 psi

1 Eltipse 7 Maximum Loads for External Pressure I
Compression = -1,203.1 kips

Tension I Compression (Pe = O) = -1,041.9 kips

Capped-End Yield Pressure = -15,440 psi

Pressure (TIC = O) = -13,372 psi

I Ellipse 7 User Sefection of Point on the VME EIKpse 1
Select : Axial Force = [ -782.00] kips

El
Internal Pressure ( + root) = 5,965 psi

Internal Pressure ( - root) = ---------- psi

External Pressure ( + root) = ---------- psi

External Pressure ( - root) = -15,180 psi

I Burst Pressure*
Burst Pressure = I 18,467 psi

*Based on Input Yield Strength

1 API Internal Yield Pressure* !
Yield Pressure (87.5%) = 13,119 psi
YieldPressure (1 00%) = 14,993 psi

I API ColIapse Resistance Pressure i
For Ellipse 1 Strength of 116,375 psi, Collapse Pressure = 9,877 [psi

For Ellipse 1 Strength and
Axial Tension of

B

kipsr Collapse Pressure =

E

9,877 psi

For Input Yield Strength = 122,500 psi, Collapse Pressure = 10,172 psi

s---- Bending Information. for 70 degrees/700 feet [
Radius of Curvature = ~ 573 ]ft

Bending Moment =

H

17,864 ft-lbs

Bending Stress = 15,364 psi

This spreadsheet program waswrittenby Stress Engineering Servic= to run on Microsoil Excel 4.0.
While every effort was made to check rhe accoracy of rbe results, the urcr is responsible for detemining the correcmrs-s.

Stress figineering Services is not responsible for the accrrracy or use of this program.

1
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Stress Engineering Services 1
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p~ S80(2 Customer

‘ate 7/9/9y
Z?dd ii)tfhf

Sample# 2.
Inspector @ Y .@# T & C or Flush ~+ c

& /4’/%

\

Side ~/?

180° “454-

OD

Side .Zf3

/fil&”A/5 AA%’=!!.

OD 0°-1800 ~ 0+25

90°-2700 7D4DD

Avg. OD z ~41
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APPENDIX K

SAMPLE 3 TEST DATA
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A B c D E I F G
1 ISO TEST SERIES A LOAD POINTS

I
2

3

4
5
6
7 PIPE
8
9
10
11

JOl-

PROPERTIES:

FEl

N WATTS 7“ COUPLED CONNECTION

SAMPLE #3
7127199

ACTUAL AVERAGE OD = 7.024 INCH
ACTUAL MINIMUM WALL = 0.430 INCH

CROSS SECTION AREA = 8.908 SQ. IN.
ACTUAL AVERAGE ID= 6.164 INCH

[NT. PRESS. END LOAD = 29.841 x Pi, KIPS
PIPE ACTUAL MINIMUM YIELD STRENGTH = 122.500 Psl

El13 PIPE BODY YIELD = 1,091 KIPS
14
15 CONNECTION LIMITED IN COMPRESSION TO 75% PIPE BODY YIELD

LOAD AXIAL LOAD PRESSURE
POINT % HELD KIPs Psi

1 95 1,037 0
2 95 1,037 11,367
3 80 873 13,688
4 CEYP 15,263
5 0 0 13,938
6 -33 -360 11,248
7 -71.3 -778 5,888
8 -71.3 -778 0
9 0 0 -9,874
10 -50 -546 -9,874
11 -71.3 -778 -9,874
12 33 360 -8,603
13 67 731 -6,054

f
i
t

)

08/10/1999 Page 1 SAMPLE 3 SERIES A LOADS.XIS
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A I B c D I E F G
3A i

H
-.
35

36

37

38

39

JOHN

ISO TEST SERIES A LOAD POINTS
PIPE COUPLED CONNECTIONWATTS 7“
SAMPLE #3
07/2711 999

H40
41 TESTING IN GUADRANTS 1,II, Ill & IV, NO BENDING

i
43 DIRECTION I LOAD I VME

I
AXIAL

I
FRAME PRESSURE

44 AROUND STEP LOAD FORCE FORCE
~ VME CURVE POINT KIPS KIPS Psl
46 I 1 1 1.037 1.037 0

A 2 la 867 867 0
3 lb 1,037 867 5,684
4 Ic 867 697 5.684
5 2 1,037 697 li,367
6 2a 804 464 11,367
7 3 873 464 13,688
8 3a 408 0 13.688
9 4 455 0 15:263
10 4a 416 0 13,938
11 5 0 -416 13,938
12 5a -80 -416 11,248
13 6 -360 -696 ‘“ 11,248
14 6a -520 -696 5,888
15 7 -778 -954 5,888
16 7a -602 -778 5,888
17 8 -778 -778 0
18 I 8a I o I o I o

SWITCH FROM [NT. TO EXT. PRESSURE& FILL INSIDE WITH\

HOLD
TIME
MIN.

5

60

15

15

15

15

15

5

ATER
19 9 0. 0 -9,874 15
20 10 -546 -546 -9,874 15
21 11 -778 -778 -9,874 15
22 Ila o 0 -9,874 -
23 Ilb o 0 -8,603 -
24 12 360 360 -8.603 15
25 I 12a I 360 I 360 I -6;054 -
26 13 731 731 -6.054 153

71
72
73 A 27 12a 360 360 -6;054 -
74 28 12 360 360 -8,603 15
75 29 Ilb o 0 -8,603 -
76 Cw 30 Ila o 0 -9.874 -

N ‘
77 31 11 -778 -778 -9;874 15
78 32 10 -546 -546 -9,874 15
79 33 9 0 0 -9,874 15
80 34 9b o 0 0

08/10/1999 Page 2 SAMPLE 3 SERIES A LOADS.XIS
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A B c D E F G
81 DIRECTION LOAD VME AXIAL FRAME PRESSURE HOLD
82 AROUND STEP LOAD FORCE FORCE TIME
83 VME CURVE POINT KIPS KIPS PSI MIN.
84

t
SWITCH FROM EXT. TO INT. PRESSURE & REMOVE INSIDE WATER

85 35 9C 697 697 0
86 Ccw 36 2 1,037 697 11,367 15
87 37 2a 804 464 11,367 -
88 38 3 873 464 13,688 15
89 v 39 3b 464 464 0
90

: 1 :

40 8 -778 -778 0 5
91 41 7a -602 -778 5,888 -
92 42 7 -778 -954 5,888 15
93 43 6a . -520 -696 5,888
94 44 6 -360 -696 11,248 15
95 45 5a -80 -416 11,248 -
96 46 5 0 -416 13,938 15
97 47 4a 416 0 13,938 -
98 Cw 48 4 455 0 15,263 15
99 I 49 3a 408 0 13.688 -

50 3 873 464 13;688 15
51 2a 804 464 11,367 -
52 2 1,037 697 11,367 60
53 Ic 867 697 5,684 -
54 lb 1,037 867 5,684 -
55 la 867 867 0

I’Rll
I

. . .

56
, , r ,

1 I 1;037 1,037 0 I 5
I o 101-1

1 Iuul—
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

+ 57 0 “o , ,
58 1 1,037 1,037 I o 5
59 la 867 867 0 I
60 lb 1,037 867 5,684 -
61 Ic 867 697 5,684 -
62 2 1,037 697 11,367 15
63 2a 804 464 11,367 -
64 3 873 464 13.688 15L
65 3a 408 0 13;688 -
66 4 455 0 15,263 15
67 4a 416 0 13,938 -
68 5 0 -416 13,938 15
69 5a -80 -416 11,248 -
70 6 -360 -696 11,248 15
71 6a -520 -696 5,888
72 7 -778 -954 5,888 15
73 7a -602 -778 5,888
74 8 -778 -778 0 5
75 I 8a I o I o I o I

SWITCH FROM INT. TO EXT. PRESSURE& FILL INSIDE WITH WATER
76 9 0 0 -9,874 15
77 I 10 I -546 I -546 I -9.874 I 15
78 11 -778 -778 -9;874 15
79 Ila o 0 -9.874 -
80 Ilb

1

0 0 -8;603 -~
132 81 12 360 360 -8,603 15

133 82 12a 360 360 -6,054 -

134 1 83 13 731 731 -6,054 15

08/10/1999 Page 3 SAMPLE 3 SERIES A LOADS.XIS

. . . ...- —., .,,,,, .—.. -



A B c D E F G
135 DIRECTION LOAD VME AXIAL FRAME PRESSURE HOLD
136 AROUND STEP LOAD FORCE FORCE TIME
137 VMECURVE POINT KIPS KIPS Psl MIN.
138

: i :

84 13a 731 731 0
139 85 13b o 0 0
140 SWITCH FROM EXT. TO INT. PRESSURE& REMOVE INSIDE WATER
141 86 13C 697 697 0
142 Ccw 87 2 1,037 697 11,367 60
143

= 1

88 2a 804 464 11,367 -
144 89 3 873 464 13,688 15
145 90 3d 873 464 0
146 91 0 0 0 0

-.,

r

08/10/1999 Page 4 SAMPLE 3 SERIES A LOADS.XIS
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Stress Engineering Services IL — —
1

Side 34

90° .432

180° a 449

270° ,436 ‘

Wall

Side 3a

90° ‘ 464

4?44’i80° .430

270° .435-

Avg. Wall .440 d?-d./&7,.22+ Avg. Wall , 445M-VSAUI .224
*325 Us/o? f 22+ * 372 u$)a~ 4224

OD 0°-1800 z ~52 OD 0°-1800 ~0475

90°-2700 704/ 90°-2700 705)5

Avg. OD z~47 To-w Avg. OD z @50

. .. - - 7=----- . . . . ?.., .. /., -.. .
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1-

1S0 TEST SERIES B - TEST LOG

JOHN WATTS 7“ PIPE COUPLED CONNECTION

SAMPLE # 4

)ATE: 7-23 -* BY: /& PAGE i OF
I , ,

LOAD TIME FRAME PRESSURE BENDING BUBBLES, CC COMMENTS ‘

STEP 24 HR. KIPS Psl DEGI1OO‘ END A END B

If: 3a o 0 0 0 D

/ Ii: ~n ~3s c) /. / 2 ‘7 </%.-d
))!4s P33 Lo I-z) 5 2.7 .w~

z /):47 5s9 o /. D 5 27

//!wf 56[ J 7&”z’1 0.7 V45 Z7

/4;4, ) 5s3 2700 O.P
/

%%.5 27
/

/##o 3 [0 al. ?/) 0. 4 Zfti 5 Z7

}~:o s # 0“ D. = — —

I

. ,

#

. . . . — —

/

\

z

7/22/99 SAMPLE 4 TEST LO&xis
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A B c D E F G I H

1 ISO TEST SERIES B LOAD POINTS
l-i2

H3

4
5
6

JOHN WATTS PIPE COUPLED
SAMPLE #4

7/23[99

H7 PIPE PROPERTIES: ACTUAL AVERAGE ID= 6.151 INCH
8 ACTUAL MINIMUM WALL = 0.433 INCH

E
9
10
11
12
13
14
15
16
17

CROSS SECTION AREA =
EQUIVALENT OD =

INT. PRESS. END LOAD=
PIPE ACTUAL AVERAGE YIELD STRENGTH =

PIPE BODY YIELD =
OD STRESS AT 20 DEG/100 FT. =

EQUIVALENT FORCE AT20DEG/100 FT. =
ID STRESSAT20DEG/100 FT. =

EQUIVALENT FORCE AT20DEG/100 FT. =

8.956
7.017

29.715
122,500

1,097
30,622

274
26,843

240

H
18
19 CONNECTION RATING: TENSION= 80% PIPE BODY
20 COMPRESSION = 75% PIPE BODY

m-l

E
22
23
24
25
26
27
28
9Q

l++

INTERNAL PRESSURE = 80% PIPE BODY

SQ. IN.
INCH
x Pi, KIPS
Psl
KIPS
Psl
KIPS
Psl
KIPS

LOAD TOTAL AXIAL LOAD BENDING PRESSURE
POINT % YIELD KIPS DEG/fOO FT. Psi

1 76 834 0 0
m 7* 09 A n n ~~c

Oc-t afLLa

3-;T ; 834 ;0 9,225
3-BC 353 20 9,225

A ml 658 0 11 !573
I I . . 1 ..- 1 I ... ---

12 m-l- en Cco ~n 4.4 C-9 {

P!Ll I Q-DI I Wu I Uao I Lu I 1 1 ,G1.co
I

31
32
33
34
35
36
37
38
39
40
41
42

5-BC I I 177 I 20 I 11,523
6 CEYP 370 0 12.449
7 0 0 0 11,379

8-BC o 0 20.0 11,379
8-BT 481 20.0 11,379

9 -33 -362 0 8.441
10-BC -33 -362 20 8,441

10-BT - 119 20 8,441
11 -55 -603 0 5,201

12-BC -55 -603 20 5.201

I 12-BT I - I -123 I 20 I 5,201
.-

-71.3 -782 0 0

i

1
/

SAMPLE SERIES B LOADS.XIS
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A I B c D E F G H

43

44

45

46

47
48
49
50
51
52 DIRECTION
53 AROUND
54 VME CURVE
55
56 A

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

v

Ccw

7/22/99

ISO TEST SERIES B LOAD POINTS
JOHN WATTS 7“ PIPE COUPLED CONNECTION

SAMPLE #4
7[15/99

TESTING IN GUADRANTS I & II, WITH BENDING

LOAD VME TOTAL FRAME BENDING PRESSURE HOLD
STEP LOAD FORCE FORCE TIME

POINT KIPS KIPS DEGII 00 IT Psi MIN.

1 1 834 834
2 la 560 560 fl I o I

.----- . . . —. 1
. . .

0 I o 5 ‘“

I --- 1 --- I I I

834 560 i 9.225 153 2 ,
4 2a 593 319 0 I 9;225

5 3-BT 834 319 20
6 3a 593 319 0 I 9“775

7 3b 590 316 0 I Y,za I

I - ,—— _ I

9.225 60

I -, --- 1
----

8 4 658 316 “-- o 11,523 15
9, 4a 418 75 0 11,523 -
10 5-BT 658 75 20 11,523 15
11 5a 418 75 0 11,523 -
12 5b 342 0 0 11,523 -
13 6 370 0 0 12.449 15,- 1 1 1 1 1 .—, ..- 1

14 6a ;38 0 0 11.3791 ,
I!i 7 0 I -338 I o I 11;379 ~ 15

4. ---
.- ---

16 7a 2io -98 i I 11,3(Y I
17 8-BC 0 -98- 20 11.379 15

18 8a 240 -98 0 I 11,3/s I
19 f?h 153 -98 n 8.441

I ... ___ I .-

. > A--

-- I --- I I I -, . . . 1

9 -362 -6;i i 8.441 1520 ,
21 ia -122 -372 I 0 I 8:441 I

22 1o-c -362 -al L I Lu I U,*4 1 I 1.J

23 1Oa -122 -372 0 8.441 . I -

24 10b -218 [ -3[2 I u I 5.AJI I -

-.— I I
_, . . . 1

* 7-I ~n Q AA4 4.C

1
-.— 1 1 -, . . . I
--- . ---

I —,—- . 1
.—

. ---

ii 11” -603 -758 0 I 5:201 I 15

26 Ila -363 -518 0 3,ZUI

27 12-C -603 -518 20 5,201 15
9R 172 -263 -518 l-l 5 7nl-. , -IA ..- --- -,-- .

29 12b -518 -518 i o
30 13 -782 -782 0 0 5
31 I 13a I o I o I o I o I
32 la 560 560 0 0
3; 2 834 560 0 9,225 15
34 2a 593 319 0 9,225 -
35 3-BT 834 319 20 9,225 60
36 3a 593 319 0 9,225 -
37 3aa 319 o 0 9,225 -
-- , .-
38 I 13a 1 u I u I u I u 1-

2 SAMPLE~SERIES B LOADS,XIS

.—..-. —---



A B c D E F G H
, 93 DIRECTION LOAD VME TOTAL FRAME BENDING PRESSURE HOLD

94 AROUND STEP LOAD FORCE FORCE TIME

)

A

Cw

v

,
40 I 17h I -518 I -518 I o I o I I
41 I 12a I -363 I -518 I O I 5.201 I - I

42 ,
A2 112 I -363 I -518 I o I 5:201 I I

r .— - 1 , , ,
12-c -603 -518 I 20 I ‘:--5201 I 15 i

,- 1 ..- 1
---

t I 1
-,—- .

44 11 -603 -758 0 5.201

~95 vii CURVE POINT KIPS KiPS DEG/100 FT. Psl MIN.
96 39 13 -782 -782 0 0 0

97

98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

45 I ‘- 10b I -218 I -372
15

0 5;201 -
46 I 1Oa I -122 I -372 0 8,441 -
47 ‘ ‘--

fin- -372 20 8,441 15
A8 I 9a I -122 I -372 0 8.441-- .—— , -, . . .

4; 9 -362 -613 0 8,441 15
50 8b 153 -98 0 8,441
51 8a 240 -98 0 11.379 -

I ad I U-isb I u I -Vo
. . --- --

54 I 7 I 0 I -338 I
rr fi - -90 n

I .- 1 . m- I n I no 20 11 ;379 15

I 53 ! [a I Z4U I -W o 11,379 -
0 11,379 15

Cm I Od I CI.JO I u o 11,379 -
cc c Q7n n n 49 AACI 15

!

I 57 I 5b I 342 I o 10 I 11.523 I ‘~

--
59 I — , 15
ml Aa Al 8 I 75 I o I 11’573

15t
-- 1 .- 1 ..- 1 1 I ... ---

61 4 658 31; i 11.523

t
-. , ,
5$? 5; 418 I 75 I o 11;523

5-BT 658 75 20 11.523

I -- I --- I --- 1 I - ,-.

3a 593 319 i 9.2;

I , ,“

62 ~h 590 I 316 I n I 9“725

63 ..-25 ~,
64 3-BT 834 319 20 9,225 15
65 2a 593 319 0 9,225 -
FWi 7 834 560 0 9,225 15

I
, 0 0

68 I 1 I 834 I 834 (1 o 5

-.. I r I
---

67 la iio 560

I --
1 I --- I --- I I I I

I 69 I 13a I 834 I 83410101- I

7/22/99 3
f

SAMPLE SERIES B LOADS.XIS
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A B c D E F G H

127 DIRECTION LOAD VME TOTAL FRAME BENDING PRESSURE HOLD

128 AROUND STEP LOAD FORCE FORCE TIME

A

Ccw

v

,~.—— ,.

129 VME CURVE POINT KIPS KIPS DEGIIOO FT. Psl MIN.

130 70 1 834 834 0 0 5

131 71 la 560 560 0 0

132 72 2 834 . 560 0 9,225 15

133 73 2a 593 319 0 9,225 -

134 74 3-BT 834 319 20 9,225 15

135 75 3a 593 319 0 9,225 -

136 76 3b 590 316 0 9,225 -

137 77 4 658 316 0 11,523 15

138 78 4a 418 75 0 11,523 -

139 79 5-BT 658 75 20 11,523 15

140 80 5a 418 75 0 11,523 -

141 81 5b 342 0 0 11,523 -

142 82 6 370 0 0 12,449 15

143 83 6a 338 0 0 11,379 -

144 ( 84 7 0 -338 0 11,379 15

145 85 7a 240 -98 0 11,379 -

146 86 8-BC o -98 20 11,379 15

147 87 8a 240 -98 0 11,379 -

148 88 8b 153 -98 0 8,441 -

149 89 9 -362 -613 0 8,441 15

150 90 9a -122 -372 0 8,441 -

151 91 1o-c -362 -372 20 8,441 15

152 92 1Oa -122 -372 0 8,441 -

153 93 10b -218 -372 0 5,201 -

154 94 11 -603 -758 0 5,201 15

155 95 Ila -363 -518 0 5,201 -

156 96 12-c -603 -518 20 5,201 15

157 97 12a -363 -518 0 5,201 -

158 98 12b -518 -518 0 0

159 99 13 -782 -782 0 0 5

160 100 13a o 0 0 0

161 101 la 560 560 0 0

162 102 2 834 560 0 9,225 15

163 103 2a 593 319 0 9,225 -

164 104 3-BT 834 319 20 9,225 60

165 105 3a ‘ 593 319 0 9,225 -

166 106 3aa 319 0 0 9,225 -

167. 107 13a o 0 0 0

7122/99 4 SAMPLE~SERIES B LOADS.xk
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L.

E Stress Engineering Services, Inc.
i VON MISES TRI-AXIAL EQUIVALENT YIELD ELLIPSE

r VALUES AT THE INSIDE SURFA CE OF A CYLINDER

“’e:m
I SAMPLE #4 I

Project Number: PN

InRut Information: t
Outer Diameter = 7,017 inches

Inner Diameter = 6.151 inches

Yield Strength = 122,500 psi

Ellipse 1 Strength = 93,100 psi, based on 80% ACTUAL AVE YIELD
Ellipse 2 Strength = 98,000 psi, based on

Joint Efficiency = 100,00 % , based on input diameters

Ellipse 1 Maximum Loads for Internal Pressure 1
Tension = 912.2 kips

Tension I Compression (Pi = O) = 833.8 ~Ps
Capped-End Yield Pressure = 12,449 psi

Pressure (TIC = O) = 11,379 psi

,_

.

I Ellipse 7 Maximum Loads for External Pressure t
Compression = -962.8 kips

Tension I Compression (Pe = O) = -833.8 KPS
Capped-End Yield Pressure = -12,449 psi

Pressure (TIC = O) = -10,781 psi

I Ellipse 7 User Selection of Point on the VIWEEllipse (
Select : Axial Force = -603.00 kips

internal Pressure ( + root] = 5,201 psi

Internal Pressure [ - root) = ---------- psi
External Pressure [ + root] = , ---------- psi
External Pressure ( - root] = -12,303 psi

[ API Internal Yield Pressure* [ 1 Burst Pressure*
Yield Pressure (87.5%) = 13,228 psi Burst Pressure = j 18,632 psi

Yield Pressure (100%) = 15,118 psi *Based on Input Yield Strength

I API Collapse Resistance Pressure 1
For Ellipse 1 Strength of 93,100 psi, Collapse Pressure = 8,734 Ipsi

For Ellipse 1 Strength and
Axial Tension of

B

kips, Collapse Pressure =

E

8,734 psi

For Input Yield Strength = 122,500 psi, Collapse Pressure = 10,374 psi

1 Bending Information, for 70 degrees/700 feet
Radius of Curvature = 573 f-t

Bending Moment = 17,721 ft-lbs
Bending Stress = 15,308 psi

This spreadsheet program was writtenby Stress Engineering Services to run on MicrosoR Excel 4.0.
WhiIeeveryeffortwasmade to check she accuracy of the rssuhs, the user is responsible for determining rhe COITCCQNSC.

Srrcs Eogiieeritrg Services is not responsible for the accuracy or use of Urisprogram.

.—— ,...... .. . ..... . . . ... .. . . ...——.—.\ .—— —,--- -



I Stress Engineering Services
I

,-

PN 5gD6 Customer ~DHd Wflm

Date ‘ 7/9 /77 Sample # 4
InspectorG$ # flfi T & C orFlush ~+ G

90° . 44&

fli~e 180° * 433

270° . 437

0°-1800 7D430 .

90°-2700 7, 44/.5

90° ,454

180° ,457

270° .447

0°-1800 7.0355

90°-2700 z B47~

Avg. OD z 04/

‘-. o~ ~ 6.[5( f- x /433== .70(7
...-.. .............. ........ ........ .. - ...................... . -. , —-r
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APPENDIX M

SAMPLE 5 TEST DATA
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❑ Stress Engineering Services, Inc.
VON MISES TRI-AXJAL EQUIVALENT YJELD ELLIPSE

VALUES AT THE INSIDE SURFA CE OF A CYLINDER

““em SAMPLE 5
Project Number: PN

r

I

Input Information: [
Outer Diameter = 7.044 inches

Inner Diameter = 6.158 inches

Yield Strength = 122,500 psi

Ellipse 1 Strength = 98,000 psi, based on

Ellipse 2 Strength = psi, based on

Joint Efficiency = 100.00 % , based on input diameters

Ellipse 1 Maximum Loads for Internal Pressure 1
Tension = 984.1 kips

Tension I Compression (Pi = O) = 900.3 kips

Capped-End Yield Pressure = 13,338 psi

Pressure (TIC = O) = 12,203 psi

I Ellipse 7 Maximum Loads for External Pressure 1
Compression = -1,039.6 tips

Tension I Compression (Pe = O) = -900.3 kips

Capped-End Yield Pressure = -13,338 psi

Pressure (TIC = O) = -11,551 psi

,—

,-

r-

,.

I Ellipse 7 User Selection of Point on the ViWE Ellipse !
Select : Axial Force = kips

Internal Pressure ( + root) = ----------, psi

Internal Pressure ( - root) = ---------- psi

External Pressure ( + root) = ---------- psi
External Pressure ( - root) = --”------- psi

API Internal Yield Pressure * (
Yield Pressure (87.5%) = I 13,482 ]psi

Yield Pressure (100%) = ] 15,408 Ipsi

I Burst Pressure *
Burst Pressure = I 19,014

*Based on Input Yield Strength

1 API Collapse Resistance Pressure
For Ellipse 1 Strength of 98,000 psi, Collapse Pressure = 9,400 [psi

For Ellipse 1 Strength and
Axial Tension of

B

kips, Collapse Pressure =

E

9,400 psi

For Input Yield Strength = 122,500 psi, Collapse Pressure = 10,842 psi

1 Bending Information, for 10 degrees/100 feet [
Radius of Curvature = 573 il

Bending Moment = i 8,275 ft-lbs .

Bending Stress = 15,366 psi

This spreadsheet program was written by Stress Engimxring Services to I-U on Microsoft Excel 4.0.
While every effort was made to check the accuracyof the results, the user is responsible for determining rbe corre.cmcss.

Stress Engineering Semkxs is not responsible for rhe accuracy or use of rids program.
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I Stress IIntineering Services I
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APPENDIX N

SAMPLE 6 TEST DATA
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Stress Engineering Services 1

‘--

1-

..

,.

PN s#o L Customer /ZdL ddd
Date 7-2z-?9 Sample # 6

Inspector 45 T & C or Flush F/tizfQ---

Wall

OD

180° SK7

0°-1800 7. LWJ6

90°-2700 7.as I

OD

-#
Avg. OD 7[o +g

Avg. ID b /52 d* /5+

(OD -2x Avg. Wall)

0° t43q

90° .%2

180° , 4+7

270° , 4s-0

Avg. Wall # ?*7

0°-1800 7#Q5L

90°-2700 7,04~

Avg.OD 7c&9$9

Avg. ID ~c /5<



‘]‘

.-

APPENDIX O
PHOTOS

I .-
—’

-1
,4

.-J

..—.

—:

—-,.

—.

..

I
.1

. . . . ,.. , e. .- .-,,. ,.e. -.,-r-izmm, --. r —- —------ —“?-- - -- -.---’=-



1—.

I
L

/
I
L.

NEW COUPLINGS

.-

[.

NEW PUP JOINTS

‘-

—.



(
..
,,—

r
1-.

{L

r

1
L.

‘L

(_

I
.—

L

[
1=

NEW PIN THREADS
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BOX WITH THREAD LUBRICANT APPLIED BEFORE ASSEMBLY

POWER TONG USED FOR MAKEUP/BREAKOUT
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COMPUTER CONTROL FOR MAKEUP/BREAKOUT
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LEAK SHOWN BY BUBBLE TUBE

SAMPLE 5 FAILURE
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