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FOREWORD

0 Drilling P

The Ocean Drilling Program (ODP) is an international scientific venture to explore
the ocean basins, with Texas A&M University designated as science operator. The
ODP began coring in January 1985. Largely funded by the U.S. National Science
Foundation (NSF), the ODP includes the United States, Canada/Australia, Germany,
France, Japan, Russia, the United Kingdom, and the European Science Foundation, a
consortium representing 12 European countries. This partnership is called Joint
Oceanographic Institutions for Deep Earth Sampling (JOIDES). The ODP is based on
the deliberations of the first international Conference on Scientific Ocean Drilling
convened in 1981 by JOIDES in order to determine how best to build on the
successful work of the Deep Sea Drilling Project that had been under way since 1968.

JOIDES Resolution

The JOIDES Resolution (registered as SEDCO/BP 471) is the seagoing base for the
ODP operations. The 143-meter former offshore oil exploration vessel is outfitted
with the most modern laboratory, drilling and navigation equipment available. It
utilizes an on-board computerized positioning system controlling 12 thrusters, to
dynamically position the ship over a drill hole located in water as deep as 8,235
meters. The derrick rises 61.5 meters above the water line, and with a 400-ton heave
compensator, the drilling system can handle 9,150 meters of drill pipe. The JOIDES
Resolution recently completed a circumnavigation of the earth in the service of
science.

Coring Operati

Most coring operations are conducted in very deep water, 3,500m to 5,000m. All sites
are carefully reviewed by a Safety Panel prior to drilling to ensure the potential of
encountering a hydrocarbon reservoir is minimal. The cores are constantly monitored
for hydrocarbons, and if a potential hydrocarbon source is encountered, the borehole is
plugged with cement and abandoned. For these reasons no riser system or blowout
preventer equipment is used. The core barrels are retrieved on wireline utilizing one
of two winches with up to 9450m of 3 x 19 wire rope. State-of-the-art shipboard
laboratories are utilized to conduct comprehensive preliminary analysis immediately
upon recovery of the cores.
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DESI RATION OF REL PRE RE L

ABSTRACT

This Ocean Drilling Program (ODP) Technical Note No. 17 discusses the design and
operation of the wireline Pressure Core Sampler (PCS), and the development history
beginning in 1973 with the Deep Sea Drilling Project (DSDP). The PCS project is a
continuation of the development of a wireline tool to retrieve cores at near in sifu
pressure. It was developed by the ODP to replace the DSDP Pressure Core Barrel
version III (PCB-III). The PCS uses both current conventional oil field pressure
coring technology as well as technology developed by the DSDP. The PCS is
compatible with the standard ODP Advanced Piston Corer (APC)/Extended Core
Barrel (XCB) Bottom Hole Assembly (BHA) and wireline coring system. The PCS
does not require any special subs or additional hardware to be added to the drill
string and thus can be deployed anytime the APC/XCB BHA is in the hole. The
pressurized core sample is trapped inside a sample chamber by closing a hydraulically
actuated ball valve. The PCS has the ability to recover 0.86 m (32 in) of core at
pressures up to 68.9 MPa (10,000 psi). The core diameter is restricted to 42 mm (1.65
in) diameter by the geometrical constraints of the APC/XCB BHA.

The PCS was developed to replace the PCB-III for the following reasons:
1. Provide compatibility with the ODP APC/XCB bottom hole assembly.

The PCB-III is only compatible with the Rotary Core Barrel
(RCB) BHA and required a special bit.

2. Increase pressure containing capability, and thus depth capability.
The PCB-III is limited to 34.5 MPa (5,000 psi).

3 Establish the ability to transfer a pressurized core sample from the core
barrel to a pressurized testing chamber while maintaining near in situ
pressure.

The PCB-III core sample can only be accessed after the pressure
has been released and the tool disassembled.

Sea trials for the PCS initial prototype (Phase I) took place during ODP Leg 124E off
the Philippines (Jan/Feb 1989). Modifications to the prototype were tested during the
first scientific deployment of the tool during Leg 131 in the Nankai trough off Japan
(Mar/May 1990).



INTRODUCTION

The remarkable success of the Ocean Drilling Program is evidenced by the voluminous
samples and information acquired over the 7 years of its operation to date. The
Program’s success is also evidenced by its technological advancements. These
advancements include refinement of drilling and coring equipment first developed
during the Deep Sea Drilling Project (DSDP) and include a myriad of new tools and
equipment required to meet the needs of scientists worldwide.

This Technical Report discusses the development history, design, operation and field
testing of the wireline Pressure Core Sampler (PCS). The PCS is the result of a
technological advancement made on the Pressure Core Barrel (PCB) originally
developed during the DSDP.



WIRELINE PRESSURE CORING TOOLS DEVELOPMENTAL HISTORY

The Pressure Core Sampler (PCS) project continues the development of a
wireline tool to retrieve cores at near in situ pressure. The PCS was developed
by the Ocean Dirilling Program (ODP) to replace the Pressure Core Barrel
(PCB) designed during the Deep Sea Dirilling Project (DSDP) (Figure 1).

This Technical Report discusses the design, operation, and field testing of the
PCS (Figure 2). The appendix includes several operational test reports, as well
as a current assembly drawing and parts list. A report on gas hydrate drilling
within the ODP is also included.

Why P i T 2

Scientific interest in the nature and existence of gas hydrates in marine
sediments, plus a desire by geochemists to obtain pressurized samples of pore
fluids and gases, resulted in a mandate to provide a coring tool capable of
retrieving deep ocean cores at in sifu Or near in sifu pressures.

Methane and other gas hydrates, or clathrates, have long been viewed with
interest by the scientific community for several reasons, an obvious one being
methane’s potential as an alternate energy source. Perhaps a more urgent
reason concerns the stability of man-made structures (e.g. drilling rig platforms)
built on top of hydrate-bearing sediment. These hydrates, resembling dry ice,
pose special problems for conventional analytical techniques because of their
tendency to sublime when heated, in addition to the extra safety measures
required due to the high pressure of the gas after sublimation.

Numerous properties of sediments can best be measured accurately in situ,
including such properties as shear strength, compression, compressibility,
velocity, porosity, permeability, thermal conductivity, pressure and temperature.
Similarly, the chemical properties which require in sifu measurement include
salinity, pH, O,, H,S, stationary gases, and dissolved ions by ion-specific
electrodes. One consideration in testing such properties involves minimizing the
introduction of inevitable disturbances to the sample, which could take any of
four forms: mechanical, chemical, pressure, thermal. It was evident that we
would be able to control only one of them (pressure) at best.

Reference Appendix A: "Gas Hydrate Drilling in the Ocean Drilling Program",
Appendix B: "Report on Sampling of Formation Fluids in the Ocean Drilling
Program", and Appendix C: "The Clathrate Study System Progress Report" for
further input from the scientific community.
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DSDP Legacy

DSDP conducted an industry survey in 1972-73 and found that the only reliable
pressure core barrel which was commercially available at that time was not
wireline retrievable and could not be adapted to the DSDP BHA. The
manufacturer of that tool, plus ten other oil field related companies, eventually
declined to participate in a program to develop a tool designed expressly for
DSDP needs. Thus, DSDP embarked on an engineering development effort,
initially relying heavily on private consultants from industry, but eventually
turning in-house for design engineering. The PCB went through three
generations of testing, re-design and field tests, before a final version, the PCB-
III, was developed. Reference DSDP Development Engineering Technical
Report No. 16 for PCB development details.

The first wireline Pressure Core Barrel (PCB-I) was developed by Mr. M. A.
Storms and Mr. B. W. Adams, DSDP Project Engineers. The PCB-I was first
tested on DSDP Leg 42B in the Black Sea, May 1975.

Development of the PCB-II (second PCB version) was continued by Mr. Storms
with the assistance of Larry Russell and Associates who designed the
mechanically actuated ball valve mechanism. The PCB-II was first deployed in
July 1978 on DSDP Leg 62.

Final modifications of the tool were accomplished by Mr. D. H. Cameron and
resulted in the PCB-III. The PCB-III was first deployed in September 1980
during DSDP Leg 76.

ODP Advancement

The PCS is the next major step in the development of a wireline tool to
recover pressurized core samples from the deep oceans. A PCS Phase I Design
Statement of Work (Appendix D) was generated and the PCS development
began. The PCS was designed and developed by Mr. T. L. Pettigrew, ODP Sr.
Development Engineer, and Mr. J. T. Aumann, Aumann & Associates, Salt
Lake City, Utah. Reference Appendix E for pertinent design calculations. The
PCS Phase I tool was first deployed on ODP Leg 124E in January 1989.

P r re Sampler?
The DSDP PCB-III was wireline-deployable and was able to recover core
samples at pressures up to 5000 psi, but the following deficiencies were viewed

as major hindrances to the future usefulness of the PCB within ODP:

1. The lack of compatibility with newer coring technology.
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2. Limitations in maintaining pressure severely hindered its ability to retrieve
methane gas hydrate samples.

3. Inability to access the pressurized core sample without depressurizing and
dismantling the tool.

4. Tts large size prevented effective temperature control after recovery.

A workshop was held at the ODP offices at Texas A&M University in College
Station, Texas, in 1986 to discuss the design of a new Pressure Core Barrel.
The workshop participants concluded that "the most important improvement to
be made remains the design of a system that subsamples gas, interstitial waters,
and sediments without depressurizing the sample."

Approximately six months were devoted to an evaluation of existing technology
developed since the PCB, most of which had been developed by the
petrochemical industry primarily to identify hydrocarbons. Other limitations
were the fact that existing tools were conveyable only by drill string rather than
wireline. At the direction of JOIDES, the ODP then began the design of a
new tool, the Pressure Core Sampler (PCS).

12



PRESSURE CORE SAMPLER PHASE I DESIGN

PCS General Description

The PCS is a free fall deployable, hydraulically actuated, wireline retrievable
pressure coring system. When the PCS is deployed, it lands and latches into
the BHA and is rotated with the BHA during coring operations. It is fully
interchangeable with the APC and XCB coring systems, thus allowing a
pressurized core sample to be taken at any time from the mudline down to
indurated formations and/or basement rock. The PCS recovers a nominal 42
mm (1.65 in) diameter core sample, 0.86 m (34 in) long at pressures up to 68.9
MPa (10,000 psi).

In practice, the PCS is dropped down the drill string and landed in the BHA.
The PCS is rotated by the top drive via the latch and drill string-BHA. During
coring operations the rig pumps maintain flow down the drill string to keep the
hole open and to cool/lubricate the PCS cutting shoe. Once the core has been
cut the rig pumps are secured, the wireline is attached to the PCS and an up
strain is applied to the PCS latch to release the check ball. The wireline is
then slacked off and the rig pumps are restarted slowly, letting the pressure
build to activate the actuator and stroke the sample chamber closed. When
circulation is once again established, the sample chamber has been closed and
the PCS is retrieved like any other wireline core barrel. Once on deck, the
detachable sample chamber is removed from the PCS and placed in a portable
temperature controlling bath/safety shroud where temperature and pressure
monitoring equipment is attached. The sampler chamber can then be safely
moved off the rig floor for scientific evaluation.

P v n

The stated goal for the initial (Phase I) version of the PCS was to develop a
prototype which could demonstrate and test the concept of improved techniques
for obtaining pressurized core, gas, and water samples at near in sifu pressure.

P 11 Valv mbl

The first design problem to be addressed was the most fundamental: how best
to "close the door" after obtaining the sample. This led to the incorporation of
a hydraulically actuated ball valve mechanism. Flapper valves were considered
but rejected due to geometric constraints placed on the core barrel by the
APC/XCB BHA. The ball valve subassembly (Figure 3) is the sealing
mechanism on the bottom of the sample chamber. It also is the connection
point for the cutting shoe used to trim the core sample to size. During
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deployment and coring operations the ball valve is open with the core tube
extended through it into the cutting shoe. When the actuation subassembly is
activated and the core tube has been pulled through the ball, the ball is rotated
into the closed position, sealing the lower end of the sample chamber. The ball
valve subassembly also provides a means for future connection of the sample
chamber to a pressurized testing or shipping chamber. The ball valve
subassembly also contains the pressure-containing body of the sample chamber
and the seal receptacle used to seal the upper end of the sample chamber.

PCS Actuator Subassembly

The actuator subassembly (Figure 4) serves two functions. First it catches the
actuation ball when released by the Latch Subassembly and by doing so stops
all flow through the PCS. Secondly, when pressure is applied to the PCS, after
releasing the actuation ball, the actuation subassembly unlatches and strokes
through itself, pulling the core tube containing the core sample through the ball
valve into the sample chamber. As the core tube is pulled into the sample
chamber the ball valve is closed and the upper end of the core tube is pulled
into a seal receptacle, thus sealing the sample chamber at both ends and
trapping the core sample at hydrostatic pressure inside the PCS. When the
actuation subassembly reaches the end of its stroke it latches once again, thus
preventing premature opening of the ball valve.

After making a survey of all existing actuation technology, it was found that the
approach taken by a system called the Christensen Hydro-lift, which Mr.
Aumann helped design, proved to be the most appropriate solution. The
principle embodies an external piston stroking up a fixed internal rod as
pressure is applied. The mechanism was used to pull the core tube through the
ball valve and then close the ball valve.

Eastman Christensen had been issued three U.S. patents for the Hydro-lift
system, which had been in use for three years as part of a standard oil field
pressure core barrel. Eastman Christensen was approached with regard to
licensing the technology for use by the Ocean Drilling Program. Fortunately,
Eastman Christensen had no reservations about licensing the technology to
ODP, in exchange for the opportunity to commercially exploit any improvements
which might be made in adapting their technology to the PCS actuator.

PCS Latch Subassembly

The latch subassembly (Figure 5) is a modification of the standard ODP XCB
latch which serves five functions. First the latch subassembly contains the
landing point for the PCS when deployed. The latch subassembly has a 4.000
inch outside diameter shoulder which cannot pass the 3.82 inch inside diameter

14



throat of the BHA landing saver sub, thus preventing the PCS from passing
completely through the BHA. Secondly, by latching into the BHA, the latch
subassembly transmits torque from the BHA to the PCS, allowing the PCS
cutting shoe to trim the core to proper size for entry into the sample chamber.
Thirdly, the latch subassembly holds the actuation ball used in the actuation of
the ball valve subassembly. When the latch subassembly is engaged by the
wireline and an upward force is applied, the actuation ball is automatically
released into the actuation subassembly. Finally, the latch subassembly diverts
all flow down the drill pipe through the PCS and provides a place for the
wireline to automatically attach itself during retrieving operations. The latch
subassembly is attached to the PCS by a three lug quick release, allowing for
handling in the same efficient manner as the other ODP coring systems.

A ator Subassembl

The accumulator subassembly (Figure 6) contains a pressure maintaining
mechanism and primary safety pressure relief mechanism. The pressure
maintaining mechanism is a gas charged accumulator, comprised of a cylinder
and free-floating piston. The top side of the piston is charged with gas to
approximately 75% of the anticipated hydrostatic pressure. During deployment,
as the PCS nears the end of the drill string, the increasing hydrostatic pressure
causes the piston to move upwards until the compressed gas pressure equals
that of the hydrostatic pressure. The accumulator compensates for pressure
losses due to small changes in volume from complete "stroking" of the tool after
the initial seal is achieved and from "seal weeping" as differential pressure
increases across the seals during retrieval of the tool by forcing fluid back into
the chamber as the pressure losses occur.

The primary safety pressure relief mechanism of the Accumulator Subassembly
is an adjustable back pressure relief valve. The back pressure relief valve is set
to automatically vent the accumulator charge gas pressure should it exceed a
predetermined limit, up to 68.9 MPa (10,000 psi). By releasing the pressure,
the accumulator piston can move upward effectively, increasing the sample
chamber volume and thus reducing the pressure. The back pressure relief valve
will maintain any pressure up to the preset release pressure. Thus if the
pressure within the sample chamber were to increase, it would be maintained at
the preset release pressure setting. Note that no material is lost from the
sample chamber during this pressure release operation.

PCS Manifold Subassembly
The manifold subassembly (Figure 7) contains the secondary safety pressure

relief mechanism, two sampling ports, an internal pressure monitoring device,
and the core tube. The secondary safety pressure relief mechanism is a burst
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disk. Should the pressure relief valve in the accumulator fail to release
pressure or if the sample chamber pressure increases above 68.9 MPa (10,000
psi) after the accumulator piston has reached the end of its travel, the safety
bust disk will rupture, relieving all pressure from inside the PCS sample
chamber. Note that all pressure, most gases, and some fluid will be lost if the
burst disk ruptures.

Two sample chamber sampling ports are accessed through the Manifold
Subassembly. Both ports are 1/4" NPT female connections. One sampling port
leads directly to the volume within the core tube. The other sampling port
leads to the annular volume between the core tube OD and the sample
chamber ID. The sampling ports allow sampling of gases or fluids directly from
the PCS sample chamber under pressure. Also, one sampling port can be used
to inject a gas or fluid under pressure to drive samples out the other sampling
port and thus maintain pressure within the sample chamber during sampling.

The Manifold Subassembly also contains an integral pressure transducer, thus
allowing for the connection of monitoring equipment to constantly monitor the
sample chamber internal pressure.

The core tube is a non-rotating metal tube with integral core catchers used to
catch and contain the core sample. During coring operations the core tube is
extended through the ball valve subassembly into the cutting shoe. The core
tube is mounted on a bearing or swivel which allows the tube to remain
stationary relative to the core sample as the cutting shoe is being rotated with
the BHA. When the actuator subassembly is activated, the core tube is pulled
through the ball valve into the sample chamber.

habl mpl mber

The detachable sample chamber (Figure 8) is comprised of the ball valve and
accumulator subassemblies. It is 92.2 mm (3.75 in) in diameter, 1.5 m (60 in)
long and is attached to the PCS by a quick release connection which allows the
pressurized sample chamber to be removed from the rest of the PCS for easier
handling. Since the valve-accumulator subassembly is an integral part of the
detachable sample chamber, the pressure can be continuously monitored. Also,
gas and fluid samples can be taken directly from the sample chamber through a
manifold.

PCS Cutting Shoes
The design of the cutting shoes (Figure 9) was critical in determining the shape

of the sample. After approaching and consulting with four manufacturers, a
design using staggered teeth with diamond impregnated segments in a 4-wing,
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stepped pilot type configuration evolved. The available cutting shoe structures
for the PCS use both hard and soft matrix-impregnated diamonds, surface set
diamonds, and geoset diamonds, as well as standard hard facing.

ifol mperatur B

In order to gain access to the sample chamber for sampling or monitoring while
maintaining near in situ conditions, a manifold of some type was needed, along
with a means of controlling the temperature when the core sample was brought
on board. During the DSDP PCB operations, the sample chamber was
immersed in an ice water bath to maintain the sample chamber at near in situ
temperature. ODP PCS operations include actual measurement of in sifu
temperatures and then immersing the sample chamber in a bath of continuously
circulated chilled water. The water is circulated through a chill unit which
automatically maintains the temperature at the measured in sifu temperature.

Designing an appropriate sampling manifold presented a special problem as it
was more of a scientific (if not philosophical) question than an engineering or
technical problem. This in turn reflected the lack of consensus within the
scientific community with regard to their overall agendas, priorities, and needs
for the use of the PCS. In March, 1988 a questionnaire (Appendix F) was sent
out to numerous individuals within JOIDES to aid in optimizing the manifold
design by determining their common points of interest.

By early 1990 it became evident that a generic sampling manifold and sampling
method would not satisfy the needs of the scientists. A crude sampling
manifold assembled from "off the shelf' 1/4" plumbing, capable of connecting to
the two 1/4" NPT female ports, was used for testing during sea trials on ODP
Leg 124E. A much more sophisticated manifold (Figure 10) was fabricated
based on input from Dr. Jean Whelan for use on ODP Leg 139. The latter
sampling manifold has become the basic configuration which is modified to
meet the individual scientist’s needs.

PCS Deployment
A typical deployment of the PCS is described below.
1. The PCS is inspected and completely pressure tested.

2. Using a gas booster, the accumulator is charged with nitrogen gas to
approximately 75% of the anticipated hydrostatic pressure.

3. The latch is checked for installation of the actuation ball.
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10.

11.

12.

13.

14.

15.
16.

A

18.

The temperature control bath is adjusted to bottom hole measured
temperature.

The sampling manifold is evacuated and made ready for attachment of the
PCS.

Final assembly of the PCS occurs on the rig floor at the time of
deployment.

With the bit off bottom and the heave compensator locked out, the drill
string is opened.

The PCS is assembled and "go-deviled" or free fall deployed down the
drill string.

As the PCS is free falling down the drill string, the drill string is closed
and the wireline retrieving tool is started down the drill string behind it.

After confirmation of the PCS landing, the drill string is lowered until the
bit is back on bottom.

One meter of hole is cored without circulation to keep contamination of
the core sample as minimal as possible.

After cutting the core, the drill string is picked up off bottom to allow the
non-heave compensated wireline retrieving tool to be attached to the PCS.

The wireline retrieving tool is attached to the PCS.

Using the wireline, the PCS is picked up off the landing seat to release
the actuation ball.

Using the wireline, the PCS is set back down on the landing seat.

The circulation pumps are engaged and the drill string pressurized to
approximately 500 psi to hydraulically actuate the PCS.

The circulation pumps are shut down and the PCS is retrieved with the
wireline.

At the rig floor, the drill string is opened and the pressurized sample
chamber removed from the rest of the core barrel.

18



19.

20.

21.

22.

23.

The pressurized sample chamber is immediately immersed in the
temperature control bath.

The pressure transducer is connected to a read out so that the internal
pressure can be constantly monitored.

The sampling manifold is connected to the pressurized sample chamber to
withdraw gas and/or fluid samples.

After all gas and/or fluid samples have been taken, the sample chamber is
completely depressurized and opened to gain access to the core sample.

The PCS is thoroughly cleaned and refurbished as necessary for the next
deployment.
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PCS Sea Trials

Reference Appendix G for the sea trials report entitled "Performance of the
ODP Pressure Core Sampler on Leg 124E PCS Sea Trials".

ificati

Following deployment and testing of the Phase I PCS during Leg 124E, the
following enhancements were proposed for the tool:

1. Provide the ability to displace the fluid surrounding the core sample
within the sample chamber with nitrogen, without loss of the trapped
hydrostatic pressure.

2. Addition of a "probe" -- a small, removable sampling tube which is
driven into the core as it enters the sample chamber, and allows for
direct core gas and/or fluid sampling.

Achieving the first request required the addition of a second sampling port.
This was no easy feat and required redesigning several existing parts as well as
several new parts. The addition of the "probe" was a little more straight
forward and required little in the way of modifications.

A statement of work for the PCS modifications design work (Appendix H) was
generated and Mr. Aumann was engaged to do the detailed design work. All
requested modifications (Figure 11) were made and the "modified" PCS was
first deployed on ODP Leg 131. Reference Appendix I for the "Leg 131 PCS
Engineering Report".

Additional Deployments

The PCS has since been deployed on Leg 139 (Reference Appendix J: "Leg 139
PCS Engineering Report") on the Juan De Fuca Ridge off western Canada
(July/Sept 1991) and Leg 141 (Reference Appendix K: "Leg 141 PCS
Engineering Report") in the Chile Triple Junction off southern Chile. The PCS
is now an ODP operational tool. Reference Table I "PCS Operational Results"
for a complete listing.
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PCS PHASE II DESIGN

Having developed, tested and verified the overall reliability of the basic concept
of the PCS Phase I tool, it was now time to move into the next development
phase. Phase II would address two main PCS design goals:

1) Capability of direct access of the core sample under pressure.

2) Capability to transfer the core sample, without loss of pressure, into a
shipping bomb or laboratory chamber.

It had been understood from the outset that Phase II and beyond would require
a substantially greater investment both in terms of engineering effort as well as
money. Of equal importance was the need for detailed input from the scientific
community.

The stated design objectives for Phase II were:

1. Permit exterior operation while maintaining pressure by redesigning the
ball valve.

2. Allow the core tube to be detached and transferred through the ball valve
into a shipping bomb or lab chamber while maintaining pressure.

3. Design a manipulator device to physically transfer the core tube into the
lab chamber.

4. Design a shipping bomb to accept the core sample transferred from the
PCS which would include a means of continuously monitoring internal
pressure and temperature of bomb.

5. Design a universal mating attachment for bomb, as well as intermediate
device for same if deemed necessary.

Although a PCS Phase II Statement of Work (Appendix L) was generated, the
development of the PCS Phase II was put on hold pending funding of a
scientific proposal, by outside investigators, to develop the pressurized lab
chamber.
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CONCLUSION

General

The ODP wireline Pressure Core Sampler (PCS) is the culmination of a long
development program. Although the PCS is a major improvement over the
Deep Sea Drilling Project (DSDP) Pressure Core Barrel (PCB) its development
was based heavily on the PCB design and deployment history. The PCS is
capable of recovering deep ocean sediment at pressures up to 68.9 MPa (10,000
psi). Being wireline retrievable, it can be run as many times as desired, and at
any depth in the hole up to 6800 m (22,360 ft) without additional pipe trips.
The PCS Phase I enables pressurized gas and fluid samples to be taken as well
as unpressurized core samples. The current PCS configuration, Phase I, is
considered to be an operational tool and is being supported as such aboard the
JOIDES Resolution.

Future development of the PCS, Phase II, will allow pressurized gas and fluid
samples to be taken as well as transfer of the pressurized core sample into a
pressurized lab chamber for analysis, without loss of pressurization. The PCS
Phase II development is currently on hold. Initiation of the Phase II
development is dependent on a consensus being reached between the scientific
community, JOIDES panels, PCOM and the ODP engineering with regard to:

1. Agendas, priorities and needs for the design and use of the tool.
2. Developing applications for the tool on specific ODP legs and objectives.

3. Aspects of the tool for which ODP is responsible and those which should
be third-party responsibility.

4. Funding of a scientific proposal, by outside investigators, to develop the
pressurized lab chamber.

Compatibility

The PCS was designed to be compatible with the standard ODP APC/XCB
BHA. No special bits, subs or additional hardware are required beyond the
standard APC/XCB BHA. Therefore, the PCS can be deployed any time the
APC/XCB BHA is in the hole. The complete suite of ODP logging tools, and
any other tools or instruments compatible with the APC/XCB BHA, can be
deployed in a PCS hole.

Virtually any manifold, instrument or sampling bomb may be connected to the
PCS. The only restrictions are, the equipment must be able to withstand either
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68.9 MPa (10,000 psi) or the maximum pressure within the sample chamber.
Also the equipment must be compatible with the 1/4" NPT female ports.

A "High Temperature Trim Kit" is available for the PCS. With the PCS
trimmed out for high temperature deployments it can withstand temperatures as
high as 125°C for short times and still function. Reference Appendix M "PCS
Technical Manual" and Appendix N "PCS Parts List" for further information
regarding high temperature deployments.

Problems

Although the PCS is a much less complicated design than its predecessor, the
PCB, it still requires intimate knowledge of its inner workings to ensure a
successful deployment. The deployment history accumulated thus far probably
does not represent the true capability of the tool. Besides trying to learn the
capabilities and limitations of the tool several operators were being trained.
Thus "pilot error" is revealed in the data as well as actual tool failures.
However, a few problems have come to light as follows.

1. Detritus - The PCS is somewhat sensitive to the infiltration of detritus into
its inner workings. This was revealed on Leg 131, Hole 808F, Core 2P,
when the PCS was deployed into a very sandy formation. When actuated,
the tool partially stroked closed and then seized with due to ingrained
sand. Besides not recovering core or retaining pressure, the tool became
a nightmare to disassemble. Two solutions to this problem have been
initiated since this occurrence. First, the PCS is thoroughly cleaned and
checked for free operation before deployment. Second, the core is now
"drilled dry", that is, no circulation is used during cutting of the core.
Coring without circulation lessens the chance of circulating cuttings into
the PCS inner workings, and also reduces contamination of the core.

2. Seal Failure - The PCS has many types of seals. O-rings, an industry
standard, are used extensively throughout the PCS. Although o-rings are a
very forgiving seal, care must be taken during assembly not to damage
them. Due to the placement of some of the o-rings, extra effort on the
part of the operator is required to ensure undamaged assembly. The PCS
uses polypak seals in a dynamic application. Although polypak seals are
also an industry standard and very reliable, any dynamic seal is subject to
damage. The ball valve uses a custom seal which to date has been very
reliable even though it is a dynamic seal.

3. Bullet Valve Failure - The PCS uses small integral valves called Bullet

Valves. These valves press a small diameter stainless steel ball into a
metal seat, which is an integral part of the valve housing, to form a seal.
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These valves have been the source of numerous leaks. The metal seats
corrode, reducing the effectiveness of the seal.

Actuator Latch - The actuator latch locks the ball valve open during
deployment and coring operations. The latch also locks the ball valve
closed during retrieval of the tool. The spacing between the two latch
points is controlled by shims which must be adjusted to compensate for
machining tolerances. Every time new parts are added to the assembly
the shim spacing must be checked and adjusted as required. Twice the
shim adjustment was found to be incorrect. At this time it is not clear
whether the shim spacing was not properly checked after adding new parts
to the assembly or if something else yet undetected influences the shim
spacing. Only further deployments will reveal the answer.

Spring Housings - The PCS uses several springs in its assembly. Originally
these springs were made from ferrous alloys. High temperatures and
corrosive borehole fluids were anticipated on Leg 139, and thus the
ferrous alloy springs were replaced with titanium springs. To minimize
inventory, the titanium springs were made part of the standard PCS
assembly. Due to the difference in material properties the titanium
springs free lengths were considerably longer than those of the ferrous
alloy springs. This makes assembly difficult and disassembly unsafe.



RECOMMENDATIONS FOR FUTURE IMPROVEMENTS

In general the basic PCS concept functions exceptionally well. The tool is
considerably less complicated than its predecessor and impacts rig floor
operation very little. No major redesign is recommended at this time.
However, Phase II in the PCS development, while maintaining the basic
concept, will require several subassemblies, such as the ball valve and manifold,
to be completely redesigned.

The seal failure problem, although frustrating, does not require further study at
this time. However, as new parts are made, the seal gland configurations
should be reviewed and optimized for increased reliability where possible. This
optimization should carry over into the Phase II development.

The bullet valve failures can be reduced by making all replacement valve
housings from a corrosion resistant material. Note that this change is in
process at this time.

The actuator latch problems will have to be observed closely, and documented,
in future deployments to determine the exact cause and a solution initiated.

The spring housings should be redesigned to eliminate the safety problems
during assembly and disassembly. Note that this change is in process at this
time.
An overall safety study should be carried out by a third party to review the
PCS design and all aspects of its operation. Some of the aspects to be
considered are:

1. Pressure containing capability of the sample chamber.

2. Pressure release safety mechanisms.

3. Handling of the pressurized tool on the rig floor.

4. Connection of sampling manifolds and monitoring equipment.

5. General sampling manifold design and operation.
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PCS ASSEMBLY DRAWINGS

Note: Due to space and budget constraints the PCS Assembly Drawings
(OP6200, OP6202, and OP6204) have been omitted from this
technical note. If you need to obtain a set of these drawings please
contact the Ocean Dirilling Program.

Ocean Dirilling Program
Texas A&M University
1000 Discovery Drive
College Station, Texas 77845
Attn: Engineering Department
(409) 845-8481
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LEG
NO.

124E

124E

124E

131

131

139

139

139

139

139

ABLE

DEPTH
1528.0

1678.0

1871.0

4751.0

4881.0

2450.0

2540.3

2492.0

2450.5

SITE CORE CORE
NO. NO.
772 nj/a
772 5P
773 15P
808F 2P
808G 6P
857A 3P
857A 1l4p
858A 10P
858C 4P
858D 3P

2445.0

CORE PRESSURE
RECOVERY RECOVERY
n/a 2240 psi
0.86 m 500 psi
0.86 m 2740 psi
-0- -0=-
0.69 m 350 psi
0.05 m -0-
0.56 m -0=
0.46 m -0~
-0=- -0~
0.56 m 800 psi
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¢ PCS OPERATIONAL RESULT

COMMENTS

Initial water core
taken to test
mechanism without
core contamination

100% core recovery,
pressure loss
attributed to
sticking accumulator
piston

100% core recovered,
100% hydrostatic
pressure maintained

Tool sanded up,
making it inoperable

Full hydrostatic
pressure was
believed to have
been retrieved, 1low
pressure indicated
was measured after
the tool had been
placed in cold
storage for 45 min

O-ring 1leak, core
washed away

Ball valve did not
latch closed

No gas, pressure
lost due to volume
change when
connecting sampling
manifold

Core washed away, no
pressure due to
volume change when
connecting sampling
manifold

Reason for pressure
loss unknown



141

141

141

141

141

141

141

141

141

141

141

859A

859A

859A

859A

860B
860B
860B

861C

861C

861C

861C

9P

12P

15P

21pP

8P
13P

15P

oP

20P

26P

30P

2810.7

2830.3

2852.1

2899.8

2217.0
2254.7

2852.1

1734.5

1833.7

1883.6

1911.8
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100 psi

350 psi

3791 psi

3012 psi

115 psi

190 psi

Open port valve

Ball valve did not
latch closed

Accumulator leaked

Possible volume
change pressure loss

Core jam
Good run

Ball valve did not
latch closed

Ball valve leaked

Ball valve
misassembled

Unknown leak

Unknown leak



Gas Hydrate Drilling in the Ocean Drilling Program

T.J.G. Francis, A.W. Meyer, T Pettigrew, tnd M. von Breymann (All at: Ocean Drilling
Program, 1000 Discovery Drive, Texas A&M University, College Station, TX 77845)
Talk presented by: K.A. Kvenvolden (U.S.Geological Survey, M/S999, 345 Middlefield
Road, Menlo Park, CA 94025

The Ocean Drilling Program (ODP) is an international partnership of scientists and
governments from 19 nations joined together to explore Earth's ocean basins. JOIDES
Resolution, registered as SEDCO/BP 471, is the research drillship for ODP. The ship is
470 feet long with a derrick that towers 200 feet above the waterline; it can drill in water
depths up to 27,000 feet and can suspend as much as 30,000 feet of drill pipe. A seven-
story laboratory stack functions as the heart of this floating research center, providing
space and equipment for studies in sedimentology, paleontology, geochemistry,
geophysics, petrology, paleomagnetics, and physical properties. Because of JOIDES
Resolution's deep drilling and scientific capabilities, ODP provides an important platform
for the study of gas hydrates occurring in oceanic sediments.

To discuss gas hydrate drilling in ODP, a workshop entitled "Gas Hydrates and Ocean
Drilling" was recently held at ODP Headquarters in College Station, Texas. The meeting
was co-chaired by Erwin Suess (GEOMAR, Univ. Kiel, F.R.G.) and Keith Kvenvolden
(U.S.G.S., Menlo Park, CA); a total of about 35 scientists participated. The purpose of the
meeting was to review the geological, physical-chemical, and geophysical aspects of gas
hydrates in oceanic sediments in order to provide guidance to ODP for drilling, coring, and
testing gas hydrates that will be encountered on future ODP legs. Discussions during the
meeting centered around six main topics: gas hydrates and the global methane budget,
physical-chemical characteristics of gas hydrates, geophysical characteristics of gas
hydrates, technological developments of an ODP pressure core sampler (PCS), safety
procedures for drilling of gas hydrates by ODP, and gas hydrate objectives for ODP during
fiscal year 1992.

The two cruises planned for FY92 that have gas hydrate objectives are Leg 141 to study
the Chile Triple Junction (17 November 1991-13 January 1992), and Leg 146 to study the
Cascadia margin (26 September-21 November 1992). Drilling on Leg 141 will investigate
the region of the Chile Trench between 45¢ and 47¢ S latitude, where the active Chile Ridge
spreading system intersects the Chile Trench in a ridge-trench-trench triple junction
involving the South American, Antarctic, and Nazca plates. Of interest in gas hydrate
research is Line 745 where three holes are scheduled for drilling. Along this line the BSR
is quasi-continuous and two holes will penetrate the BSR if approved by the JOIDES
Pollution Prevention and Safety Panel. In addition, one hole will be drilled near the toe of
'ljhsclslopc on Line 750, and one hole will penetrate the region of the triple junction on Line

Leg 146 will drill two transects of sites on the Cascadia margin to define fluid expulsion
and physical properties. One transect of sites, drilled offshore Vancouver, will test diffuse
fluid flow; another transect of sites, offshore Oregon, will test focused fluid flow. The
objectives of the hydrate studies during Leg 146 are: (1) calibration of BSR pressure-
temperature conditions; (2) measurement of velocity, porosity, permeability and estimates
of heat flow; (3) calibration of seismic data; (4) testing of gas hydrate formation models;
and, (5) evaluation of diagenetic associations of gas hydrates.

Current ODP drilling practices are capable of recovering partially decomposed samples
of gas hydrate. To make the study of gas hydrates quantitative, ODP is developing a
pressure core sampler which is capable of recovering cores at near jn situ pressures. This
device will not only provide information about gas hydrates, but also about the
composition and concentration of fluids within and below the zone of gas hydrate stability.
The current version of the PCS (Phase I) has a 6 ft. pressurized section containing a 32"
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core sample, and 2 fluid sampling ports; it provides for recovering gas and/or water
samples under bottom hole pressure, but does not have the capability for the transfer of
cored sediments under pressure. This Phase I prototype PCS has been tested 5 times, 3
times on Leg 124 and twice on Leg 131, with various degrees of success. The Phase II
version of the PCS will allow for transfer of pressurized core samples while maintaining
bottom hole pressure; Phase 11 development is on hold until a viable lab chamber proposal
is submitted. This lab chamber would ideally be capable of receiving PCS core samples
and allowing access to the samples for scientific purposes while maintaining bottom hole
pressure.
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Report on Sampling of Formation Fluids in the Ocean Drilling Program

ot:w%gmumﬁ To: Sedimentary and Geochemical Processes Panel
.~ PROGRAM,
:‘(‘?J : % i From: Subcommittee on Pore Fluids (Flip Froelich, Harry Elderfield, Fred Prahl)
September 24, 1989

(Revised January 7, 1990)

Prologue: Statement of the Problem

SGPP is concerned that the effort to understand fluid circulation, composition, and
chemical interactions in sedimented ridges and accretionary prisms will require a dedicated
effort by ODP to quickly perfect new fluid sampling techniques and procedures, including
providing a functional technology (even if only an interim solution) for use during the
Nankai Legs and beyond. This short paper addresses the shortcomings of present methods,
and briefly reviews those parameters which are of highest priority to SGPP for any fluid
sampling strategy.

Ideally, formation fluids must be recovered with their in situ compositions,
temperatures, and pressures unaltered. Gas compositions are critical in accretionary prisms
(volatile hydrocarbons, CO2, CH4, noble gases, H2S), particularly in clathrate zones.
Chemical contamination and oxidation artifacts must be eliminated in order to obtain valid
fluid compositions, particularly for the transition metals, in zones where metallogenesis
processes are important (bare and sedimented ridge crests and active accretionary wedges).
The capability must exist to recover high-temperature fluids (up to 4000C) from very
corrosive and acidic environments (containing H2S and soluble metal sulfides). Samples
must also be demonstrably free of artifacts due 10 entrainment of drilling fluids. No one
procedure seems capable of accomplishing all these goals and also of producing rapid (high
resolution) down-hole fluid chemical compositions. Thus we believe that successful
marriage of a modified shipboard sampling protocol with the new Pressure Core Barrel
(PCB, which ODP calls a Pressure Core Sampler, PCS) may be the best short-term answer
(<5 years) toward accomplishing most of our goals. However, this committes is uncertain
of the immediate plans for the PCB and wishes 1o be kept abrest of its development and
testing via a direct link between the engineers/staff scientists most closely linked to this
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ipboard vs. in situ Samples

oyt U These procedures, as presently practiced aboard JOIDES Resolution, have
°°..‘,‘,“n’§,g:};""-’ ficiencies. Shipboard sampling of wholerounds (Manheim-Sayles method), cut and
RSB - z¢d immediately after core retrieval, can not provide reliable gas compositions nor
eliminate artifacts due to pressure effects on solution-solid equilibria. However, in
principle, shipboard squeezing can, with minor modifications, eliminate (or at least test for
and minimize) temperature- and redox-artifacts. Squeezers composed of titanium or eith
teflon jackets (rather than stainless steel) can eliminate contamination due to iron-alloy
metals and the formation of surficial FeS surface phases that can sequester other metals
from anoxic fluids. Carcful temperature control of the squeezers prior to loading and
squeezing can climinate most temperature artifacts. By cutting, transferring, and loading
wholerounds at the rail under an inert atmosphere, most redox artifacts can be minimized
(at least those with slow kinetics), provided a suitably rapid and reliable mears of cutting
and transferring whole-rounds on deck can be designed. Thus shipboard squeezing, with a
few simple modifications, can generate much valuable high resolution down hole
information. It has the advantage of being ship-time efficient (no additional wire-time is
required). It has the disadvantages of being shipboard labor intensive and inappropriate for
gases or other constituents with severe pressure antifacts.

In situ sampling has the advantage of being the only practical means of eliminating
antifacts due to depressurization and is thus critical for obtaining information on gas
compositions, particularly in clathrates. The present design of in situ sampler (Bames tool,
based on harpoon technology) relies on scparation of fluids from the formation at the
bottom of the hole and can return samples without temperature and pressure antifacts of
solution chemistry. This tool also provides an in situ temperature estimate and could be
redesigned to measure electrical resistivity (in sitne formation factors). However, this tool is
ship-time inefficient, returns only one sample per wire-trip, has repeatedly proven
unreliable, and massive failure risks the bottom of the hole. Chief Scientists are thus
reluctant 1o employ this tool until after the final (bottom) hole objective is reached. In
addition, it does not recover a sample of the formation from which the fluid was obtained,

and can only be adapted to return either gas samples, or uncontaminated transition-metal
samples, but not both at the same time.
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INTEROFFICE MEMORANDUM

The newly-designed pressure core barrel (PCB), while still in development, could
X . ntially return to the ship a sampl- of the formation and its fluids and gases under in situ
sure and without contamination (if constructed of titanium). It is also potentially
SN M craturc-controllable, so that it is capable of recovering gas and fluid compositions
“‘f:n'{,g',:}{#'h" out PT-artifacts. It has the disadvantage of returning onl Yy one sarple per wire trip, but
R | advantage that multiple lock-on chambers can be employed to separate the ccre
material under in situ conditions into various subsamples for different purposes. We
believe that the PCB contains the seeds of a reliable in sine sampling device that has the best
chance of providing reliable data.

In the following paragraphs, we address (1) improvements in shipboard methods and
protocols and (2) development of the pressure core barrel. Other features of SGPP's
concerns for fluid sampling (packers, high-temperature sampling, instrumented holes) are
either contained in the SGPP White Paper or will be addressed elsewhere.

Improvements in Shipboard Methods and Protocols

1. Squeezers should be composed of titantium (or some other inert, non-ferrous,
material) to eliminate Fe-alloy contamination problems. (Froclich's titanium squeezer and
designs have been f orwarded to ODP and i;.e process is underway'.)

2. Shipboard technicians should be instructed 1o pre-refrigerate squeezers at in situ
temperatures in a T-controllable refrigerator prior to loading and squeezing. Some
knowledge of the thermal gradient expected in each hole will be required.

3. ODP should consider alternative methods of separating pore fluids from sediments
aboard ship, particularly for the upper 200 m of high porosity sediments such as those
encountered on legs 113, | 14,119, and 120. For example, ullra-ccnlrifug:uion (gimbaled)
inside a walk-in reefer has the advantage of being potentially amenable 1o controlling
temperature- and redox-antif::cts in some types of sediments.

4. Abandon the 1/2 round sampling strategy. (In effect.)
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_S__All PW samples shonld he INT ERQFF16EMEMORAND UM deck This

mmmlucc will design a simple and appropriate strategy for retaining the initial redox state

shipboard wholerounds for future considerations and testing.

e cssure Core Barrel
B ODP ACTION: This sub-committec requests that ODP provide SGPP with design
drawings and text outlining the intended capabilities of the PCB through its various phases
of development. (Note added in revision: Tom Pettigrew has provided Froelich with this
information in late 1989). Our aim is to assist ODP in perfecting a device that best
addresses the overall requirements of an in situ sampler.

This commitice has only recently become aware of the PCB and is not up-to-datc on
developments by ODP. The highest priority mission for the PCB should be the recovery of
gas compositions under in situ pressures since no other means is currently available to
capture gases. Secondary missions should include (1) the capability to separate fluids from
the solids under in situ temperatures and pressures immediately after retrieval on deck, (2)
to hold the solids at in sire temperatures and pressures shipboard for microbiological and
physical properiies measurements (presumably by remote sensing via lock-on chambers),
and (3) to enable manipulations of a split of the sample through the use of a variety of lock-
on transfer chambers. We envision the ultimate development of a variety of user-specific
PCB's and/or lock-on chambers, some with remote sensing capabilities to measure
velocity, density, thermal and electrical conductivity, etc. under in situ conditions, others
with the capability to add tracers or withdraw gases, solutions, or solids.

Specific Questions:

1. Can the PCB (Phase Il and bevond) be constructed from titantium (or some other
material -- glassy carbon ??) to climinate Fe-alloy contamination and H2S-Fe interations ?

2. Thermal control: During testing and deployment of Phase I and II, the temperature
of the sediment contained inside the PCB should be monitored during coring and recovery
to determine the thermal history of the recovered interval: Is the device sufficiently
thermally insulated (or have a high cnough thermal inertia) to limit the temperature rise to

less than 20C over the time interval between coring ang transfer to a T-controlled
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3. A pressure core barrel (for use as a deep-sea corer deployed on a hydrowire) has
T developed and tested by Dr. Rick Jahnke (Skidaway Inst. Oceanography). This
0%3&%‘"3 ice uses the internal overpressure to "self-squeceze” (separate the fluids from the solids)
; g Ugh ports segmented along the barrel. Can the ODP-PCB be designed to contain one
such port or manifold (perhaps as an ancillary end cap) so that fluid samples can be

obtained ? Altemnatively, can the PCB be designed as a giant squeezer ?
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Appendix C

The Clathrate Study System (Progress Report)



THE CLATHRATE STUDY SYSTEM
PROGRESS REPORT

G. Brass & M. Kastner

1. IDAS: The Isothermal Decompression Analysis System (IDAS) is
nearing completion at RSMAS. It consists of two Parr Model 4652,
6000 psi pressure vessels, each capable of containing half a PCS
core, a temperature controlled cooling bath, and a Helium
pressurization manifold with high pressure (SnoTrik) valves and
fittings, and a calibrated, digital pressure gage. The pressure
vessels contain a thermocouple well for temperature monitoring, a
needle valve and gas pipette system with a 500 cc expansion
cylinder and a gas sampling port and, a dip tube for sampling
fluids.

The IDAS system will be capable of studying samples which can
be decompressed and either cryogenically stored or transferred
immediately to the IDAS sample chambers. The system is fairly
small and could be used aboard ship. After testing in Miami the
IDAS will be transported to SIO in June for use on the samples
collected during Leg 131 (the Nankai Leg). Other clathrate samples
may be available in the Fall.

2. The next stage: Design studies are underway for the
construction of a free piston squeezer for clathrate studies. This
system will be designed to lock onto the ODP Pressure Core Sampler
and transfer cores or parts of cores at pressure into a titanium
squeezer. Helium will be used to pressurize the sample side of the
squeezer and high pressure water will be used to manipulate the
piston. This system will be able to make measurements of gas and
pore fluid compositions during decompression. It will be able to
add and then remove Helium in order to measure head space gas
compositions and partial pressures. It .will also permit the
production of artificial clathrates in sediment samples.
Instrumentation of the system for such studies as sound velocity
and calorimetric measurements will be developed as "add ons®. A
proposal for the construction of this system as a "third party
tool" will be submitted to NSF ODP as soon as the initial results
of IDAS have been studied.
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Appendix D

PCS Phase I Design Statement Of Work



; S Must be compatable with ODP APC/XCB coring
equipment and operations.

2. Working pressure = 7,500 - 10,000 psi.
3. Decign safety factor = 4:1.
4. Corrosion resistant.

S Detachable from the core barrel and =till maintain
precsesure containing ability.

6. Correosion resistant ball type closure.

+NOTE: The ball closure will not be manipulated
under differiential pressure loads.

7. Sample capacity of 200 - 1200 cc with as large &
core diameter as possible.

e. Access port for subsampling gases and coupling to
pressure maintaining and safety pressure relief
equipment.

2. Means of continuious monitoring of sample
temperature and precssure on deck and possibly down
hole.

Design an actuation mechanism tc manipulate the sample
chamber ball closure down hole with the following
capabilities and constraints:

1. Must be compatable with ODP APC/XCB coring
equipment and operations.

2. Must be easily detachable from the sample chamber.

Design a redundant safety pressure relief mechanism
with the following capabilities and constraints:

1. Must be compatable with ODP APC/XCB coring
equipment and operations.

2. Working pressure = 7,500 - 10,000 psi.
3. Design safety factor = 4:1.

9. Must include at least a rupture disk and pressure
relief valve.

S. All pressure relief mechaniems are to be shrouded
at all times in such a way as to prevent iniury or
damage to occcur in the event that pressure is
suddenly released.
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I111.

Decign or lcocate a container that will serve as cafety
shroud and constant temperature bath for the sample
chamber when it ic removed from the core barrel.

Pesign or locate a manifold that will allow gases
and/or fluids to be withdrawn from the sample chamber
into a vacuum container through a flow meter capable of
monitering total flow,

Specify instrumentation to display and record the
cample temperature and pressure on deck.

Produce the necessary sketches, drawings,
specifications and descriptions of the pressure core
sampler components for fabrication and assembly.

DELIVERABLES

A.

D.

Accurate sketches or drawings of the pressure core
sampler assembly, its components and any associated
equipment required to assemble and cperate the pressure
core sampler which require fabrication, suitable for
QDP to make complete machine drawings from.

Accurate descriptions of any and all purchased parts
and equipment required to assemble and operate the
pressure core campler, suitable for ODP to procure such
parts and equipment.

Complete written instructions including assembly, d
cperation, handling, safety, maintenance and any cther
pertinent subiect pertaining to the fabrication,

assembly, operation and storage of the pressure core
sampler.

Complete parts list.

Recommended spare parts list.
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Appendix E

PCS Phase I Design Calculations



File:
PRESSURE CORE SAMPLER
OUTER TUBE PRESSURE STRESSES CALCULATIONS

The variables for the origional barrel are:

D 1= 3,75 in d 1= 3.25'1in
P t= 7500 psi 4 1= 220000 psi
i b4
Where:
D = Tube Outer Diameter
d = Tube Inner Diameter
P = Internal Pressure
i
o = Ultimate Strength
Yy

ODPPRESS.MCD

First, determine whether to use the thin or thick wall equation
for cylinders. If D/t < 10 the thick wall equation must be

used.

D

r = r = 7.5 (Use thick wall eq.)

D -d

2 2
d + D

o gm when P = 0 (the worst case

t 2 2 1 outside is at the surface)

D -d '

Where ¢ 1s the tangential stress at an internal pressure of P

t

For the variables entered above we solve to get:

o = 52768 psi
t

Now determine the factor of safety:

o
y
N 1= —
o
t
N = 4.169 Which is above our design goal of 4.
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File:0DP-SPR.MCD

PRESSURE CORE .SAMPLER
BALL VALVE OPERATOR SPRING DESIGN

Variables:

D=mean coil dia d=wire dia n=number of active coils F=force
G=torsional modulus K=spring constant 7=max shear stress

Ib

D := 2.562 in d 1= .331°in K := 100 —

in

6
G := 11.5 10 'psi F t= 425 1b
solid

4
d 'G D
n == c 1= -
3 d
8'D K
4'c - 1 .615
n = 10,261 k := +
---------- 4'c - 4 c
F
solid
L 1= T 4+ d(n + 1.5)
free K
L = B8.143 in
free ~=-----—----
SOLID HEIGHT WORKING HEIGHT 1 WORKING HEIGHT 2
:= 425 1b F := 300 1b F 1= 400°'1b
s 1 2
8 F D 8 F D B8°F D
-] 1 2
T 1= k T 1= k- T := k
s 3 1 3 2 3
n'd nwd n'd
= 91041 psi T = 64264 psi T = B5686 psi
-] 1 2
F [F ] [F 1
s 1 | 1’2
L =L - |— L =1 - |—l| L =1 - i
s free K 1 free K | 2 free Lk |
L = 3.893 in L = 5,.143'in L = 4,143 'in
s 1 2
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Calculations for Pressure Core Sampler Release Piston

Variables:

F := 200 1b ...force of spring at release
rel f
d := 1.0625 in ...dia of bore in piston
D := 2°in ...dia of bore in front of piston
D := 1.6875in ...dia of piston seal
seal
p = 1.5 cp ...fluid (sea water) viscosity
b
m
p := 8.4 ...mud (sea water) density
gal
The various cross-sectional areas are calcuated as follows:
2
2 2 D
d D seal
A 1= oW T A 1= W A 1= w
piston 4 bore 4 seal 4

And the pressure at which the release piston moves is:

F
rel
P 1=
max A
seal
P = B89 psi This is the pressure drop at
max which the piston would move.

To see {f we have laminar flow (fat chance) or turbulent flow
we calculate the Renolds Number (R). But first calculate the

velocities in the bores for the maximum expected flow.

gal Q Q
Q := 300 — V= = LCE Ro
min A A
bore piston
dvop

(Renolds Number)

R = 599172

(Continued on page 2)
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sure core barrel release piston calculations Page 2 of 3

Since flow is turbulent when the Renolds Number is greater then_

2000 we must use the turbulent flow equations. The piston is
similar In cross-section to a venturi{ and since the piston entry

is tapered like a venturi and exits into a tube of the same size
['11 use a discharge coefficient of .95.

C t= .95
v
2
v [ d}
P := p |y - -
2 L ol
2°C
v
P = 42 psi @ 300 gpm...and the piston will not move.

Using this approach we can determine the flow rate required to move
the piston and release the lock:

Q :=C A " )
v piston | I d]
Pl
D
gal
Q = 440 — ...50 we have a factor of safety of about 1.5
min that the piston will not open at 300 gpm.

A less conservative but probably more accurate approach is to use
the equations for a pipe contraction:

d
D g
ratio D

D = 0.531
ratio

K is called the resistance coefficeint and is determined
experimentally as a function of the diameter ratio.

for D.ratio = .53, K 1= .32 (from a table in a text book)

The pressure drop can now be calculated using:

2
v
P := pK —
2
P = 26 psi «...again, the piston will not move

(it takes B89 psi to move it)
(Continued on page 3)
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,sure core barrel release piston calculations Page 3 of

As before we can calculate the maximum flow rate before the piston
moves but this time with the contraction equations Instesd of the

venturi equations:

l ma x v := ~
Q := A A
piston p K piston
gal
Q = 561" —
min

Conclusions:

The flow would have to be over 440 gpm (about 1.5 times
greater then expected before the piston would move and
release the lock unexpectedly using the conservative venturi
model or over 550 gpm using the more realistic pipe

contraction equations.

Note that slug flow or a rapid change in pump velocity could
trip the piston due to inertia of the fluid column, so care
should be used in starting the pumps.
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Variables:

D=mean coill dia

G=torsional modu

D := 1.875 in

Q
[

1

CALCULATIONS:

4

-
]

SOLID

—————

File:0ODP-S"R2.MCD

PRESSURE CORE SAMPLER
RELEASE PISTON SPRING DESIGN

d=wire dia n=number of active coils

lus K=spring constant
b
d := .23'in K 3= 100'—
in
6
1.5 10 "psi F 1= 225 1b
solid
D
c = =
d
4'c - 1 .615
k == +
4 c - & c
+ d(n+ 1.5)
n
AT RELEASE PRELOAD
F := 200°1b F :t= 163 1b
1 2
8°F ‘D 8 F
1 2
T := k- T s= k-
1 3 2 3
nd mw'd
T = 92636 psli & = 75499 psi
1 2
[F 1
P |
L =ik wof=—] - L, wa'k -
1 free L K J 2 free
L = 1.999 in L = 2.369in
1 2
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F=force
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Appendix F

PCS Phase I Manifold Design Questionnaire



PC8 SAMPLING MANIFOLD DESIGN QUESTIONNAIRE
March 10, 1988

Dear:

The concept for the new ODP Pressure Core Sampler (PCS) is
complete and detail drawings are being made for fabrication . A
detachable pressurized sample chamber, 3-3/4 inch in diameter and
approximately 60 inches long, has been designed with a 10,000 psi
working pressure (see Fig. 1). The actual core size is 1-9/16
inch diameter and 32 inches long. The first version of the PCS
will recover pressurized cores and allow for subsampling of the
gases and interstitial water before decompressing of the sample.

In order to design the subsampling manifold for extracting
gas and water subsamples from the PCS sample chamber your input
is needed. Please refer to the attached figures in answering the
following questions. Where applicable, indicate the priority or
importance of your response. We are on a tight development
schedule so, if at all possible, I need your response by March
25th.

1. Will immersing the PCS sample chamber in ice water suffice
as a means of temperature control during subsampling?

25 Is it necessary to have a thermistor inside the PCS sample
chamber?

3, If a thermistor is required inside the PCS sample chamber
and can not be placed in direct contact with the core
itself, will placing the thermistor in the fluid surrounding
the core suffice (see Fig. 1)7?

4. When taking gas subsamples, will the sampling port be
required to be positioned above the main body of the PCS
sample chamber (see Fig. 2A)7?

5 Will the PCS sample chamber be required to be shaken,
vibrated or otherwise agitated during subsampling?

6. Will some type of internal agitation device, inside the PCS
sample chamber be required during subsampling?

i When taking water subsampling, will the sampling port be

required to be positioned below the main body of the PCS
sample chamber (see Fig. 2B)?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Is it necessary to maintain temperature, i.e., immersed in
ice water, while taking water subsamples?

Is it necessary to maintain pressure while taking water
subsamples?

Will pressure transducers be required to be placed in the
subsampling manifold? If so, please indicate where (see
Fig. 3)?

Will flow rate measuring devices be required to be placed in
the subsampling manifold? If so, please indicate where,
required accuracy, types and manufacturers, if known (see
Fig. 3).

Will the subsampling manifold need to be evacuated or
flushed before subsampling? If so, please describe
procedures typically used.

Are metering or regulating valves required in the sampling
manifold? If so, indicate where and required accuracy of
valves (see Fig. 3).

Is a filtering system required in the subsampling manifold?
If so, please indicate to what degree, where, type and
manufacturer, if known (see Fig. 3).

What connection would be most universal for attachment of
sample cylinders?

Should there be more than one sample cylinder connection
available in the subsampling manifold?

What other types of sampling devices would be connected to
the subsampling manifold and what type of connection will be
required?

What is the optimum tubing ID for the subsampling manifold?
Will the PCS sample chamber and/or subsampling manifold need
to be weighed before and after sampling? If so, to what
accuracy?

Are there any other factors which might effect the design of
the PCS sample chamber or subsampling manifold?
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number is (409) 845-2329.

If you have any questions or comments, please do not
hesitate to call Tom Pettigrew, PCS Project Engineer, after March
22nd as he will be out of his office until then. Tom's telephone

TP/cmr

cC:

Barry Harding
Audrey Meyer
Glen Foss
Tom Pettigrew
Kay Enmeis
Elliot Taylor
Heino Rhode

Best Regards,

M. A. Storms
Supervisor of
Development Engineering
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Appendix G

Performance Of The ODP Pressure Core Sampler (Leg 124E)



Harding, B. W., Storms, M. A_ et al., 1990
Proceedings of the Ocean Drilling Program, Initial Reports, Vol. 124E

7. PERFORMANCE OF THE ODP PRESSURE CORE SAMPLER ON LEG 124E SEA TRIALS'

Thomas L. Pettigrew?

INTRODUCTION

The pressure core sampler (PCS) project is a continuation of
the development of a tool to retrieve core at near in-sifu pres-
sure. The PCS was developed by the Ocean Drilling Program
(ODP) to replace the Pressure Core Barrel (PCB), which was de-
signed during the Deep Sea Drilling Project (DSDP).

The main differences between the two tools are as follows.

Feature PCS PCB
Working pressure 10,000 psi 5,000 psi
Actuation Hydraulic Mechanical
Pressurized core length 32 in. 6 m
Unpressurized core length  N/A 1.8m
Compatibility APC/XCB RCB only

Note: N/A = not applicable; APC = advanced hydraulic piston corer;
XCB = extended core barrel; RCB = rotary core barrel.

The reduced sample length was requested by interested scientists
to aid handling in the pressurized state.

The PCS tested on Leg 124E was a prototype of phase | in
the development of the tool. The prototype tool was designed to
test the new concept and to recover core under near in-situ (hy-
drostatic) pressure by means of gas and water sampling. Phase 2
of the development will produce a tool capable of direct access
to the core under pressure. That will be accomplished by trans-
ferring the core under pressure to another pressure vessel with
special ports for scientific testing.

SHORE-BASED TESTING

Due to unforeseen delays in the design and fabrication of the
PCS, the tool was not ready for testing until just prior to ship-
ping for use on Leg 124E. The tool was assembled and tested at
the ODP Test Facility (TFAC) at Texas A&M University, College
Station, Texas. The shore-based testing involved the following
procedures.

The actuation mechanism of the PCS is activated hydrauli-
cally by pumping against an activation ball. The activation ball
is held in the (modified XCB) latch on top of the tool and is re-
leased by picking up on the pulling neck with the standard wire-
line and sinker-bar assembly, allowing the weight of the tool to
shift the ball-retaining collet. Pressure is then applied to the tool
via the drill string by the rig pumps to activate the mechanism
and close the pressure chamber.

The PCS laich was assembled and the actuation ball drop
mechanism tested by placing the latch assembly in a vise, and
then using a hoist to pull on the pulling neck and shift the ball-
retaining collet. A load cell was used to measure the force re-
quired to shift the ball collet. The shifting force is controlled by

' Harding, B. W,, Storms, M. A, et al., 1990. Proc. ODP Init. Repts., 124E:
College Station, TX (Ocean Drilling Program).

2 Shipboard engincering and scientific parties are as given in the listing of par-
ticipants preceding the contents.

the XCB latch-spring force plus the secondary latch-spring force
and was designed to be less than the total weight of the tool (ap-
proximately 300 Ib). The test revealed a shifting force of approx-
imately 350 Ib, which is below the total weight of the tool and
was determined to be acceptable.

By using a hoist, the latch assembly was pulled through a
typical ODP drill-string tool joint held in a vise. This was done
to determine if the pulling neck would shift as a result of fric-
tion of the laich dogs retracting as they pass through the tool
joint. The test revealed that the pulling neck did not move, and
therefore that the activation ball remained held inside the latch.

The accumulator subassembly above the accumulator piston
was pressure-tested to 10,000 psi for 15 min with no indications
of leakage. This test was repeated three times, each time with no
indication of leakage.

The accumulator piston was pumped back and forth through
the accumulator barrel to check for free movement. Each time
the piston moved freely.

Pressure was applicd below the disconnect valve in the mani-
fold mandrel to the ball valve. Immediately the sample port
valve on the manifold mandrel began to leak. Upon disassembly
of the valve, a cut O-ring was found and replaced, and pressure
integrity was achieved. The pressure in the tool was increased as
follows:

Pressure  Time Results

2000 psi S min No leaks
4000 psi S min No leaks
6000 psi S min No leaks
8000 psi 5 min No leaks

The accumulator shut-ofT valve was closed, and the discon-
nect valve was opened, to introduce pressure across the accumu-
lator sub-manifold mandrel connection. The pressure in the tool
was increased as follows:

Pressure  Time Results

2000 psi S min No leaks
4000 psi S min  No leaks
6000 psi 5 min  No leaks
8000 psi S min No leaks

The accumulator shut-off valve was opened to introduce pres-
sure to a point below the accumulator piston. The pressure in
the tool was increased as lollows:

Pressure  Time Results

2000 psi S min No leaks
4000 psi S min No leaks
6000 psi S min No leaks
8000 psi S min No leaks

The pressure was then increased slowly from 0 to 10,000 psi
to test the 10,000-psi burst disk. When the pressure reached
10,000 psi, it was held approximately 15 s, at which time the
burst disk ruptured and released the pressure.
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T. L. PETTIGREW

SEA TRIALS ON LEG 124E

The PCS was first tested on Site 772, the first site drilled.
The water depth was approximately 1600 m.

Shipboard preparation began with complete disassembly and
cleaning of the PCS tool. The tool was then redressed, reassem-
bled, and checked by hydrostatically testing the ball valve, man-
ifold, and accumulator below the accumulator piston to 5000
psi. No leaks were found. The accumulator above the accumu-
lator piston was pressure-tested with nitrogen using the back-
pressure regulator valve to increase the pressure to 6000 psi. The
accumulator pressure was bled down through the nitrogen-sup-
ply manifold to 4000 psi and left overnight. No leaks were found.
The accumulator pressure was bled down further to an accumu-
lator-charge pressure of 1800 psi.

The PCS was deployed by pumping it to bottom with 50
strokes per minute (spm; 250 gpm) from the rig pumps. The
bottom-hole assembly (BHA) was positioned just above the mud
line at 1528 m, and the hydrostatic pressure was calculated at
2218 psi. Once the tool was in place in the BHA, the pressure
drop across the tool was determined as follows:

Strokes Flow  Pressure
(spm) (gpm) (psi)
10 52 20
20 103 45
30 155 125
40 207 230
50 259 380

56 289 400

The sinker-bar assembly was deployed and latched onto the
pulling neck of the PCS tool. The tool was picked up to release
the actuation ball and set back down. The rig pumps were en-
gaged, and the drill-pipe pressure was brought up to 300-350 psi
and held for 30 s to actuate the closing mechanism. After actua-
tion, the tool was retrieved. Once the tool was on deck, the in-
ternal pressure was checked via the integral-pressure transducer.
The captured pressure was found to be approximately 2380 psi,
although the exact pressure could not be determined. However,
the readout was thought to be within +200-300 psi.

The problem was threefold. First, the in-line amplifier used
to amplify the transducer signal was found to be shorted out. A
makeshift signal-amplifying circuit was built aboard ship to re-
place the amplifier. Second, the transducer was calibrated against
a pressure gauge with limited accuracy. Third, the transducer
was not thermally stable, and, after being at approximately 40°F
at the seafloor, it took at least an hour to warm up and give a
stable reading.

The tool was reassembled and deployed again a short time
later at a depth of 1678 m. It again was pumped down with 50
spm (259 gpm). The first attempt at cutting a core began with
the bit rotating at 10-15 rpm and a circulation of 15-20 spm
(77-103 gpm). The tool was actuated with 400-500 psi and then
retrieved. The internal pressure was measured at approximately
500 psi. The pressure was bled off, and the sample chamber
opened. A gray claystone core was found from the top of the
core catchers to the top of the core barrel, a distance of approxi-
mately 26 in.

Examination into the reasons the tool did not maintain full
hydrostatic pressure began. The accumulator, which had not
been checked between runs, was now checked. The accumulator
was found to be pressurized to 1800 psi, 200-300 psi below de-
sired charged pressure. Upon disassembly, the accumulator pis-
ton was found in a partially stroked position and was thought to
have been the cause of the problem. The PCS was completely
redressed for the next deployment.
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The next deployment came at Site 773 (the original ENG-1
site) in 1871 m of water. The accumulator was charged to 2100
psi, and the tool was deployed again using 50 spm (258 gpm) to
pump it to bottom. Another attempt at cutting a core was be-
gun using 60-rpm bit rotation, 30-spm (155-gpm) circulation,
and 10,000 Ib of weight on the bit. The tool was actuated using
400-500 psi and retrieved. The internal pressure was determined
to be approximately 2720 psi.

Several gas samples were taken through a makeshift sampling
manifold, and the internal pressure was verified with an in-line
pressure gauge. The gas samples revealed mostly air with traces
of methane and carbon dioxide. The air came from the large
volume of the manifold, which was not purged before taking
the samples.

The tool was disassembled, and the core sample removed.
Two pieces of basalt approximately 3/4 in. in diameter were
found on top of approximately 8 in. of gray claystone core. Two
larger pieces of basalt were wedged in the throat of the bit,
causing a core jam.

CONCLUSIONS

The first sea trials of the PCS were successful from an engi-
neering standpoint. Full hydrostatic pressure was retrieved on
two of the three deployments, and the cause of the lost pressure
on the other deployment was determined. The tool functioned
exactly as designed—i.c., actuation ball dropping, hydraulic ac-
tuation, ball valve closing, accumulator function, rig-floor op-
erations, etc.

It appears as though the accumulator may be the weak link
in the tool. Special attention must therefore be given the accu-
mulator in terms of redressing after each deployment to ensure

proper operation.
PROBLEMS TO BE SOLVED

1. As mentioned previously, the accumulator was the cause
of lost pressure on one run and appears to require complete re-
dressing after each deployment.

2. All three deployments were made into a claystone, which
plugged the jets in the PCS cutting shoe each time.

3. The core is very difficult to remove from the small-diame-
ter core tube without excessive disturbance.

4. The trash-barrier seal on the core-catcher guide caused
excessive drag on the cutting shoe, impeding core-tube rotation,
and had to be left out. This allowed claystone to partially ex-
trude into the waterway behind the cutting shoe inside the tool.
This extrusion did not hamper the function of the tool in any
way.

RECOMMENDATIONS

The PCS will need many more deployments in different for-
mations and depths to analyze the tool fully. However, based
on the Leg 124E sea trials, the following recommendations are
made.

I. An attempt must be made to improve circulation to the
cutting shoe.

2. An alternate core tube, possibly of a different material
such as composite plastic, should be designed that allows easier
access to the core.

3. The existing O-ring trash-barrier seal should be replaced,
perhaps with a teflon O-ring to reduce the drag on the cutting
shoe.

4, Because the concept performed as designed, the phase 2
design, which allows for core transfer into another pressure ves-
sel under pressure, should proceed.

Ms 124E-107
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II.

PRESSURE CORE SAMPLER PHASE I MODIFICATION

STATEMENT OF WORK

INTRODUCTION

The Ocean Drilling Program (ODP) has been directed to modify
the existing Pressure Core Sampler, to provide the following
capabilities for use on Leg 131 (April-May 1990).

1.

2.

Ability to displace the fluid surrounding the core
sample within the sample chamber, without loss of the
trapped hydrostatic pressure.

Addition of a removable "harpoon" sampling probe.

To provide these capabilities, the PCS must be modified as

follows.

WORK

ITEMS

A.

Redesign the manifold section of the PCS Phase I,
adding another sampling port within the following
constraints.

1.

The PCS manifold section must retain a working
pressure capability of 10,000 psi with a safety
factor of 4:1.

The flow path of the additional sampling port must
be separate from the existing sampling port. -

The additional sampling port must have a shut-off
or control valve similar to the existing sampling
port.

The additional sampling port must provide a means
of attaching external plumbing (manifold, back-
pressure valve, nitrogen source, etc.) preferably
via a 1/8" NPT female connection.

The addition of another sampling port should not
interfere with the addition/use of the "harpoon"
sampling probe (see section II-B).

Redesign the seal mandrel and check valve sub to allow
for the use of a removable "harpoon" sampling port (see
the attached detailed conceptual drawing) with the
following constraints.

1'

The "“harpoon" must be removable.
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III.

IV.

2. Once the "harpoon" has been removed, the check
valve ball and seat must be able to be
reinstalled.

3 A separated ported inner core barrel (core tube)
may be used when the "harpoon is in place.

4. The "harpoon" shall have as small an outside
diameter as possible without sacrificing
structural strength.

S The "harpoon" shall be 12 - 16 inches long.
6. The "harpoon" port shall be on the side near the
tip.

e The check valve sub must be redesigned such that
when the "harpoon" is not in place and the check
ball and seat is in place, the sampling port can
not be closed or restricted by the check valve.

DELIVERABLES

A. Accurate sketches or drawings suitable for fabricating
from.

B. Parts list of any additional parts for the PCS required
by the modification.

Cs Written instructions including assembly, operation,
handling, safety, maintenance and any other pertinent
subject pertaining to the PCS that is different
existing PCS instructions.

D. Recommended spare parts list for sea trials.

E. Invoice containing break down of time spent on this

project and the hourly rate.

PERIOD OF PERFORMANCE

Estimated completion date: February 9, 1990

Amount to be invoiced: Not to exceed $2000.00

Work to be completed:

Prepare sketches/drawings, parts list, written
instructions and recommended spare parts list as
described in section III. DELIVERABLES.
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ENGINEERING REPORT
LEG 131
GUAM TO PUSBAN, KOREA
27 MARCH 1990 TO 2 JUNE 1990

PRESSURE CORE BAMPLER (PC8)

The Phase I prototype Pressure Core Sampler (PCS) was deployed
at 0400 hrs, 28 May, in Hole 808F at a depth of 4753 m (55 mbsf).
The 1 m PCS core was dry drilled in an attempt to recover a more
pristine core. When the PCS was retrieved it was found to have
only partially stroked closed and no core or pressure was captured.

The partial stroke caused misalignment of the connections,
inhibiting disassembly and tuggers had to be used in attempt to
stroke the PCS further. During the process, the links and operator
head were damaged and the link pins were pulled from the operator
head. Upon complete disassembly, the ball valve subassembly was
found packed with sand and would not function. The damaged links
and operator head were repaired and the PCS was redressed for re-
deployment.

The PCS was deployed again at 1300 hrs, 29 May, in Hole 808G
at a depth of 4881 m (196.5 mbsf). The rig pumps were maintained
at 50 spm during cutting of the 1 m PCS core. The first attempt
at stroking the PCS closed indicating the circulation ball had not
been released from the modified XCB latch. The ball releasing and
stroking procedures were repeated and indications were that the
ball had released and the PCS stroked closed. Upon recovery, the
PCS was found to have stroked completely closed.

The integral pressure transducer could not be calibrated and
was not in place. After isolating the connection between the
accunulator sub and the manifold mandrel, pressure was bled off
the connection indicating some pressure was trapped in the PCS.
The pressurized sample chamber was quickly taken to refrigerated
storage to lower it's temperature back to near in situ. During
this time the accumulator was removed from the PCS and checked.
The accumulator isolation valve was opened and movement of the
accumulator piston, with associated escaping pressurized water,
indicated that pressure inside the sample chamber was at lest
equivalent to the accumulator charge pressure. The accumulator
pressure was checked and found to be 5600 psi.

After approximately 45 min. in cold storage the PCS sample
chamber was removed for sampling. A back pressure valve with
pressure gage and sample coil was attached to the PCS. When the
PCS sampling port valve was opened no pressure registered on the
pressure gage. The gage being used required approximately 500 psi
to move the indicator needle. Upon opening of the sampling port
to the atmosphere, it was estimated that approximately 300 psi
remained in the pressure chamber. The back pressure valve was
removed and the PCS sampling port was left opened to ensure no
pressure remained in the chamber during disassembly.
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The pressure chamber was immediately opened and the core tube
with 0.49 m (19.75 in) of core was quickly removed. The core
consisted of a clay like material and would have had to have been
extruded to be removed from the core tube. Since the extrusion
process would have caused sever damaged to the core, the core tube
was sacrificed and cut into 20 cm (8 in) long sections. The core
tube sections, with core intact, were immediately immersed in
liquid nitrogen. The frozen samples were to be transported to land
based laboratories for analysis.

When the PCS was further disassembled, one of the seal mandrel
poly-pak seals was found damaged. One lip had been pinched,
presumably during assembly and the energizing o-ring was extruded.
The pinched seal is part of a redundant pair of seals while the
other seal showed no signs of damage. No other damaged seals were
found and it was evident that near in situ pressure existed inside
the PCS when broken down at the rig floor. Based on that, it is
presumed that the extruded o-ring held the seal mandrel against the
side of the seal housing allowing pressure to slowly weep past the
remaining undamaged seal. The PCS was completely broken down,
cleaned and prepared for long term storage.
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OCEAN DRILLING PROGRAM
LEG 139 ENGINEERING REPORT

Tom Pettigrew
Sr. Development Engineer
17 September 1991

PRESSURE CORE SAMPLER (PCS)

The Pressure Core Sampler (PCS) was deployed five times during
Leg 139. Details of each deployment are listed below.

PCS-1:
Hole 857A
Core 3P

Depth = 2450.0m (20.9mbsf)
Recovery = 0.05m.
Retained Pressure = Opsi

The PCS was pressure tested in an attempt to determine
how/where loss of pressure occurred. Retesting revealed the ball
valve subassembly connection o-ring leaking. Unfortunately, the
PCS must be partially disassembled after pressure testing to reset
the ball valve. The ball valve subassembly connection is one of
the connections which must be broken after testing. Although it
originally tested ok, the o-ring may have been nicked or cut when
the connection was made up.

PCS-2:

Hole 857A

Core 14P

Depth = 2540.3 (111.2mbsf)
Recovery = 0.56m

Retained Pressure = 0

Upon retrieval, the ball valve was found open. Definite
actuation pressure had been observed on the rig floor. Subsequent
inspection of the tool revealed insufficient shims were installed,
resulting in the tool not being able to latch closed after
actuation. The ball valve probably vibrated open as the PCS was
being retrieved.

PCS-3:

Hole 858A

Core 10P

Depth = 2492.0m (72.9mbsf)
Recovery = 0.46m

Retained Pressure = ??
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Some pressure was retained as evidenced by vented pressure
while breaking out the accumulator. The integral pressure
transducer was not installed due to the possibility of encountering
elevated bottom hole temperatures. The core sample was taken from
a hot, estimated 130°C static bottom hole temperature, dry, non-
gaseous sediment. What pressure was retained was lost due to the
volume increase upon connecting the PCS sample chamber to the
sampling manifold.

PCS-4:

Hole 858C

Core 4P

Depth = 2450.5m (23.5mbsf)
Recovery = 0

Retained Pressure = 2?7

Again, some pressure was retained as evidenced by vented
pressure while breaking out the accumulator. No recovery was
attributed to excessive circulation rate during coring. The
retained pressure was lost upon opening the sample chamber to the
sampling manifold.

PCS-5:

Hole 858D

Core 3P

Depth = 2445.0m (19.8mbsf)
Recovery = 0.56m

Retained Pressure = 800psi

While breaking out the PCS sample chamber from the rest of the
core barrel, a pressure gage was attached to the #2 sample port
before the accumulator was disconnected. 800psi was recorded at
the rig floor. The pressure gage and accumulator were then removed
and the sample chamber connected to the sampling manifold.
Approximately 130psi was recorded on the manifold pressure gages.
The pressure quickly dropped to zero as the sample container was
opened.

The first sampling container was removed for analysis. A
second sampling container was connected to the manifold and left
for several hours. The first sampling container contained mostly
CO2 gas. Surprisingly, the second sampling container contained a
wide range of hydrocarbon gasses. The core recovered revealed
traces of liquid hydrocarbons.

This was the first "extensive" scientific use of the PCS. The
ship board geochemist, Dr. Jean Whalen, who was working with the
PCS during Leg 139, concluded that the tool functioned fairly well.
Dr. Whalen has written a suggested sampling procedure for use of
the PCS and manifold systen.
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OCEAN DRILLING PROGRAM

LEG 141 ENGINEERING REPORT

PRESSURE CORE SAMPLER (PCS)

The Pressure Core Sampler (PCS) was deployed 12 times during Leg 141. Actual downhole hydrostatic
pressure was trapped on two occasions and moderate success was achieved with the tool on several other
runs. The main scientific objective for the PCS on Leg 141 was to capture in-situ gas hydrates from the
BSR (Bottom Simulating Reflector) noted on the seismic map. After each successful run of the tool, the
entire outer barrel assembly was taken down to the Second Look Lab for further analysis of the trapped
contents. The Geochemist on board for Leg 141 was Dr. Philip Froelich. Dr. Froelich’s analysis’s of the
gases and waters trapped in the PCS are summarized in the Organic and Inorganic chemistry reports for
each site. The PCS was run more frequently on Leg 141 than any other leg since its initial field trials.
Several problems were encountered with the tool but most problems were field repairable and overall good
success was achieved. The PCS was sent back to College Station after Leg 141 for some minor engineering
design changes. The next anticipated use of the tool will be in Cascadia on Leg 146 in October of 1992.
Table 1. summarizes each pressure core sample taken.

TABLE 1.

| HOLE | CORE TOP BOTTOM | TOP-BSF _LBOT-BSF RECOV | PSI

| 8504 | oop 2810.7 2811.7 574 | 584 0.03 0 |5
859A 12P | 28303 2831.3 77.0 78.0 0.24 0
859A 15P 2852.1 2853.5 98.9 100.2 0.37 100
859A 21P 2898.8 2899.8 145.5 14.0 0.28 350
860B 08P 2215.5 2217.0 58.4 59.9 0.00 [ 3791
860B 13P 2254.7 2256.2 97.6 99.1 0.61 | 3012
860B 18P 2294.2 2295.7 137.1 138.6 0.00 0
860B 42pP 2514.8 2516.3 357.7 359.2 0.30 0
861C 09P 1734.5 1736.0 69.5 71,0 0.23 0
861C 20P 1833.7 1835.7 168.2 170.2 0.00 0[5
861C 26P 1883.6 1885.1 218.6 220.1 1.00 115

|L_ss1C 30P 1911.8 1912.8 247.3 248.3 0.68 190

97



The details for each run are as follows:

Site 859:

09P:

- = 12P;

We initially had problems getting the accumulator charged with nitrogen. The accumulator back
pressure regulator would not achieve an initial seal and any pressure applied to the tool would leak
out the relief valve. The problem area seemed to be the Tescom Valve Sensor assembly and we
decided to override the Tescom back pressure assembly altogether. We found that by tightening the
Regulator Adjusting Screw (OP6268) down completely, which would disable the back pressure
assembly, a pressure seal could be maintained. This procedure would eliminate the safety feature of
over pressurizing the tool but anticipated pressures were only one fourth of the rated strength of the
tool.

The accumulator was then charged to 3100 psi, approximately 80 percent of the expected hydrostatic
pressure. After the run, the connection between the accumulator sub (OP6252) and the manifold
mandrel (OP6246) was isolated and the vent opened. There was no indication of any pressure. It
was discovered that the bullet valve for the sample port was left open, thus venting all pressure
to the inner and outer barrel assembly. The accumulator charge pressure was checked afterwards
and it registered 2900 psi pressure.

More troubleshooting of the accumulator was done with little success. The main suspect was still the
Tescom Valve Sensor and the way the needle valve seats in the valve seat. Since every possible
combination of spare parts was tried and no combination proved to work any better, we ultimately
decided to override the back pressure assembly again and tightened the adjustment screw down
completely.

The accumulator was pressured up to approximately 80% of the expected hydrostatic pressure (about
3200 psi in this case).The core catcher configuration was (2) each 4-finger catchers with no o-ring on
the core catcher guide.

At the surface a small amount of trapped pressure was released when the vent valve was
opened to break the connection between the accumulator and the manifold subassembly. This
initial indicator raised our hopes for some trapped pressure in the core barrel.

Zero pressure was recorded at the Sample Port and the Disconnect Port.

Later Analysis:

The ball valve seals were packed with core material (mostly silty clay.s). so we decided to pressure
test the ball valve subassembly. Even with dirty seals the assembly tested like a champ and held
3000 psi with no problem.
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We then questioned the amount of core material surrounding the ball valve assembly and
concluded that the core catchers provide a flow path from the core barrel to the cutting shoe
flow path and ultimately up into the ball valve assembly. The core catchers have holes in which
the spring loaded dogs sit just like any other fingered core catcher. However, all other systems are
surrounded by a flow isolation sleeve while the PCS core catchers are not. This left a question as to
how a core should be cut. Is it then mandatory to cut the core dry to prevent the flow from washing
out the core through the core catchers? Or does cutting a dry core allow the core material to
"toothpaste" its way up through the core catcher windows and into the ball valve subassembly.

15P: The accumulator was charged with the Regulator Adjusting Screw tightened down completely. The
core catcher configuration was one core catcher guide and three core catcher spacers. No core
catchers were used. The PCS was advanced 1-1/2 meters with about 20 spm. The sinker bar
assembly was lowered and the tool was lifted to drop the actuation ball. The tool was then set back
down and 1500 psi was applied.

At the surface the connection between the accumulator sub and the manifold mandrel was isolated
and the vent opened. A small amount of pressure was observed venting from port. A pressure
gauge was attached to the top of the manifold mandrel and the Disconnect port was opened allowing
the annulus pressure to reach the gauge. The observed pressure was approximately 100 psi. The
gauge was then attached to the Sample Port and the same 100 psi was observed .The tool was taken
to second look lab for further analysis.

The accumulator was checked and zero pressure was found on the gas side of the piston. The
accumulator was broken apart and redressed.

Analysis of the PCS after core 15P!!:
RE: Sensor needle valve preload:

The needle valve on the Tescom Sensor has a preload spring that should provide the initial seal. A
tolerance problem exists with both ODP parts and Tescom parts in this area. With some luck, the
particular parts that hold a seal may be selected. If the needle valve doesn’t seat utilizing the preload
of the spring then a seal is never achieved. Two ways to lengthen the travel distance of the needle
are to reduce the inner shoulder of the sensor that holds the needle or to reduce the thickness of the
base of the spring pad. Two sensor’s have been modified by reducing the internal shoulder in the
Sensor.

RE: Trapped pressure above the sensor:
On several occasions the regulator adjustment screw on the accumulator froze up with trapped
pressure above the Tescom sensor and below the adjusting screw o-rings. Further analysis proved the

following:

Checked all three Regulator Housings (OP6264) for depth of pocket to Tescom seat. Spec
calls out for 2.60 inches from end. Two subs were within tolerance and one measured 43/64"
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or 2.671. Confirmed that this sub is the one that would leak pressure up above the sensor and
into the Regulator Adjusting Screw area. Marked as NFG.

Checked both Regulator Subs (OP6262) for depth of valve seat. Spec calls out for 0.698/0.692.
One sub measured 0.699 and the other measured 0.709. This pocket depth was apparently not a
problem when using the "modified needle” Tescom sensor.

RE: Leak in manifold assembly at burst disk:

The Burst Disk (OP6344) has a Burst Disk Ring (OP6340) and a Burst Disk Plug (OP6203). A small
leak around the threads plagued any pressure test. Some liquid teflon seal and a lot of torque seemed
to do the trick.

RE: Bullet valves:

The Bullet Valve has a hex head with an internal pocket. Some existing valves have a shallow
pocket while some have a deeper pocket - 5/16". The deeper pocket screws are much better as they
have far less tendency to strip out. A pre-seating trick of dropping a 3/8" ball into the valve seat and
tapping it with a hammer is mandatory for first time installation.

SITE 859 (Con’t):

21P: The accumulator was pressured up and the relief valve spring was set at 4500 psi. The
chamber was then bled off to 80% of hydrostatic or about 3400 psi. The core catcher
configuration was a core catcher guide and core catcher spacers. No core catchers were used.
The PCS was advanced 1-1/2 meters with about 20 spm. The sinker bar assembly was
lowered and the tool was lifted to drop the actuation ball. The tool was set back.down and
1500 psi was applied.

At surface the connection between the accumulator sub and the manifold mandrel was isolated and
the vent opened. Again a small amount of pressure was observed venting from the port. The
pressure gauge was attached to the top of the manifold mandrel and the Disconnect Port was opened.
The observed pressure was approximately 350 psi pressure.

When the manifold was bled off it was noted that the released pressure was all water. This raised a
question as to how much pressure was lost when the regulator and its hardware were attached
to the annulus port. Therefore the sampling port was not connected to at the rig floor.

The tool was then taken down to the second look lab for further analysis. The accumulator pressure
was checked while back in the core tech shop and found to have 4300 psi on top of the piston. This
raised questions as to where the migrating gas within the sample chamber ultimately ends up. It
seemed conceivable that hydrostatic pressure below the piston could compress the gas above the
piston to a pressure equal to hydrostatic. If this was the case then a small amount of pressure should
of been trapped below the piston and above the shut off valve. A spare regulator sub was attached to
the bottom of the accumulator sub and the thru hole was blocked off on the lower end. This allowed
a way to attach a gauge and sample bottles to the lower side of the accumulator. Upon opening the
lower sample port zero pressure was recorded. Since no pressure existed where a sample was desired,
the gas above the accumulator was vented and a portion was caught in 5 separate 300 cc sample
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bottles. The thinking was that the o-ring on the piston must have leaked and hydrostatic pressure was
able to force its way above the piston. The trapped pressure above the piston contained both gas and
water. :

The piston and o-ring were removed from the accumulator and analyzed. The o-ring was slightly
distorted but it was not possible to conclude that it had leaked.

CHECKING PRESSURE UTILIZING THE PRESSURE TRANSDUCER

The means of checking the PCS pressure at the surface up until this point had been to attach a
manifold assembly and gauge to the Sample and/or annulus ports. The amount of compressed water
which is allowed to fill the attached manifold (when the bullet valve is opened) is enough to lower
the pressure significantly from hydrostatic. The pressure transducers were not utilized due to the
misconception that the transducers were not temperature compensated and therefore not reliable. It
was decided to calibrate the transducer by removing the Manifold Mandrel and plugging the bottom
end with a modified Accumulator Sub. This configuration allowed the manifold to be pressured up
and also provided a means of attaching a gauge to the 1/4" NPT connection. The assembly was then
placed in a regulated bath in the Second Look lab and the pressure was monitored as the temperature
was varied. An analog pressure gauge was attached to the NPT connection and a Newton digital
voltmeter was attached to the transducer. The Ideal Gas Law shows that the temperature gradient
should be 17.1 psi/deg Celsius. The gradient obtained in the lab was 16.52 psi/deg-C. The conclusion
was to start checking the transducer at the surface utilizing the digital voltmeter. Table 2. lists the
data recorded by Dr. Froelich. Figure 1. is the plot of the data.

, TABLE 2. T
| Sample Date/Time Temp. (deg-C) Press. (gauge) Press. (ducer)
1 12/7/91 14:00 20.0 4700.00 4724.00
2 19:00 15.0 4700.00 4656.00
3 22:30 10.0 4575.00 4578.00
4 12/8/91 00:20 5.0 4525.00 4492.00
5 02:30 5.0 4500.00 4488.00
6 04:50 2.5 4475.00 4444.00
7 06:50 7.5 4560.00 4531.00
8 08:30 12.5 4650.00 . 4617.00
9 11:00 17.5 4700.00 4693.00
10 14:30 225 4810.00 4786.00
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Gradient = 16.52 psi/deg-C.

PCS TRANSDUCER T/P CALIBRATION
8-DEC-91

. Temp (deg - C)

20 ool
15 /
10 /

/

| 1 1 ! 1 | 1

0
4444 4488 4531 4578 4617 4656 4693 4724 4786
Pressure (psig)

LR —

Theoretical perfect gradient from
Gas Law = 17.1 psi/deg-C

Figure 1.

SITE 860:

8P:

Core 8p was the first true success at trapping hydrostatic pressure within the core barrel. The
first look at the pressure within the tool was accomplished by attaching the voltmeter to the
pressure transducer while the tool was still on the rig floor. The pressures were later verified
through attachment of a gauge while in the lab. The key to the initial fluctuations on the
digital readout proved to be a grounding problem which was easily fixed with a
grounding strap between the voltmeter and the core barrel. The core was transferred to
the second look lab for further analysis. After bleeding off and trapping the headspace the
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13P:

18P:

42P:

remaining pressure was bled off the core. If hydrates were trapped the pressure was then
expected to start increasing. No pressure buildup occurred and the core was subsequently
removed. The cutting shoe was jammed full and negligible core was in the end of the core
barrel.

Core 13P was the second major success at trapping near hydrostatic pressure. It was also
taken to the second look lab. After analysis of the core under pressure, the core was removed
with 71% recovery in the core barrel. No hydrates were evident.

Core 18P failed to fully stroke closed while downhole. No pressures were trapped and no core
was recovered. Later analysis of the shim distances proved that an additional 1/16" shim
was required. This allowed full engagement of the actuator dogs in the locked up position.

On core 42P the actuator again failed to lock in the closed position. A failed o-ring above
the ball seat in the actuator was discovered put down as the current culprit. Although the
tool did hold pressure from the pumps during the shift sequence. One would think that
holding pump pressure would be sufficient with or without a good o-ring.

ANALYSIS OF THE ACTUATOR AFTER 42P:

We noticed a slight tolerance problem when retrieving the PCS tool at the rig floor. When
breaking the quick release and inserting the dog releasing tool some additional resistance was
encountered when tightening the screw. After lifting the outer barrel with the tool clamp and
disconnecting the quick connect coupling we realized the dogs weren’t released completely
and some additional downward force was required to fully stroke the actuator open. ***
Further examination proved that the upper dogs needed a small chamfer on all sharp
corners that rest on the inner rod ***, ot i

A

SITE 861:

9P;

Some interesting problems had been encountered with the PCS after enjoying good success on
the last hole. The problems started with core 18P on hole 860B when the actuator failed to
engage the upper dogs. The ball valve also failed to achieve a seal but these events are not
necessarily related. Previous thinking showed that by checking the shim spacing an extra
1/16" shim was needed. (Don’t know why, it worked before that.) On core 42P in 860B the
actuator failed to lock once again. A failed (sliced) o-ring above the ball seat in the actuator
was discovered and seemed to be the logical reason for failure on that particular run.

Core 9P achieved actuation but the ball valve did not seal. A sheared link pin on the ball
valve itself allowed the ball to over-rotate and go past the sealing orientation thus preventing
any chance of achieving a seal. One pin was sheared completely, the:other three on the link
mechanism were about half sheared. We have yet to determine why the pins failed but the
specs call for drill rod and the pins are clearly not heat treated as you would expect when
drill rod is specified. We need to make some new pins out of something like Maraging 350.
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20P:

26P:

30P:

Core 20P failed to achieve actuation and the ball valve also failed to close. The ball valve
operator housing was not screwed completely on due to operator error after maintenance
following the previous run. The failed actuation was still a mystery and a entire new actuator
assembly was put together from spares out of desperation.

Core 26P worked well and recovered a full core but the pressure trapped within the barrel
was only 115 psi. The second (backup) actuator was assembled from parts and solved the
actuation problem. The mystery of why the first actuator suddenly failed to quit working was
never solved. The new mystery is now the fact that the tool functions properly but only traps
several hundred pounds of pressure. The seals did not seem to be leaking because the pressure
that was monitored in the tool at the rig floor was maintained while the tool was in the lab
for further analysis.

The final core, 30P, also functioned well, but again trapped only 190 psi. The chamber
maintained the pressure while the sample was analyzed in the 2nd look lab. There still exists
some confusion as to why we managed to trap full hydrostatic pressure on some runs and
then trapped pressures started to come up in the 100-200 psi range. The bullet valves with
rusting seats are strong candidates for the problem source, however.
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II.

OCEAN DRILLING PROGRAM
FRESSURE CORE SAMPLER DESIGN
PHASE II
STATEMENT OF WORK

INTRODUCTION

The Ocean Drilling Program (ODP) has been directed to
upgrade the ODP Pressure Core Sampler (PCS) Phase 1 tool._
The Phase II PCS will combine the proven technology used in
the Phase 1 tool with the ability to access the core sample
under pressure. The Phase II tool will allow the core to be
transferred, while maintaining pressure, into a shipping
bomb or laboratory chamber.

This statement of work only applies to the Phase II
development of the ODP Pressure Core Sampler.

WORK ITEMS

A. Review existing ODP coring equipment configurations and
operations with ODP engineers.

B. Review existing ODP PCS Phase I design with ODP
engineers.

C. Redesign the PCS ball valve subassembly to permit

exterior operation while maintaining pressure.

D. Redesign the existing PCS manifold subassembly to allow
the core tube to be detached and transferred through
the open ball valve into a shipping bomb or laboratory
chamber while maintaining pressure.

E. Design a manipulator device (as necessary) for
physically transferring the core tube into shipping
bomb or laboratory chamber.

F. Design a shipping bomb which will accept the core
sample transferred from the PCS. The shipping bomb
should include a means of continuously monitoring the
internal pressure and temperature of the bomb.

G. Design a universal mating attachment to be used on a
shipping bomb or laboratory chamber.

H. Design an intermediate device for mating the shipping
bomb and the laboratory chamber to the PCS if such a
device is deemed necessary.

I. Produce accurate schematics depicting any hydraulic now

is themanifolds etc., required for transferring of the
core sample.
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The PCS Phase II design should retain the following
attributes of the Phase I design.

1. Must be compatible with ODP APC/XCB bottom hole
assembly.

2. 10,000 psi working pressure.

3 Design safety factor 4:1

4. Corrosion resistant in critical areas.

5. The sample chamber must be detachable from the
core barrel while maintaining pressure.

6. Sample capacity of 300 - 1200cc with as large a
diameter as possible.

7. Port for accessing the sample chamber.

DELIVERABLES

Accurate sketches or drawings of the PCS Phase II
assembly, it's components and any associated fabricated
equipment required to assemble and operate the tool,
perferably in AUTOCAD format on diskette.

Complete PCS Phase II parts list.

Accurate description of any and all purchased parts and
equipment required to assemble and operate the PCS
Phase II tool, suitable for ODP to procure such parts
and equipment.

Complete written instructions including special fabri-
cated notes, assembly, handling, safety, maintenance,

storage and any other pertinent subject pertaining to

the PCS Phase II tool.

Recommended PCS Phase II1 spare parts list.
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OCEAN DRILLING PROGRAM
PRESSURE CORE SAMPLER (PCS8)
GENERAL DESCRIPTION

July 1991

GENERAL

The Pressure Core Sampler (PCS) is a free fall deployed,
hydraulically actuated, wireline retrievable pressure coring tool
capable of retrieving core samples maintained at bottom hole
pressures. The PCS utilizes both current conventional oil field
pressure coring technology and technology developed by the Deep Sea
Drilling Project (DSDP). The PCS is completely compatible with the
existing ODP bottom hole assemble (BHA) used for the Advanced
Piston Corer (APC) and Extended Core Barrel (XCB). The PCS is not
compatible with the ODP Rotary Core Barrel (RCB) BHA.

The PCS is free fall deployed and lands in the BHA. The PCS
latches into the BHA and is rotated with the BHA during coring
operations similar to the XCB. The PCS is completely
interchangeable with the APC and XCB coring tools thus allowing a
pressurized core sample to be taken at anytime from the mud line
down to indurated formations and/or into basement. The PCS
recovers a nominal 42mm (1.65in) diameter core sample .86m (34in)
long at pressures up to 690bar (10,000psi).

The PCS contains six main components or subassemblies. They
are latch subassembly, actuator subassembly, accumulator
subassembly, manifold subassembly, ball valve subassembly and
detachable sample chamber.

LATCH SUBASSEMBLY

The PCS latch subassembly is a modified XCB latch. The latch
subassembly contains the landing point for the PCS when free fall
deployed. The latch subassembly latches into the BHA thus
transmitting torque from the BHA to the PCS. The PCS cutting shoe
is rotated with the BHA trimming the core sample to proper size for
entry into the sample chamber. The latch subassembly diverts all
flow down the drill string through the inside of the PCS. The
latch subassembly holds the actuation ball during deployment and
coring operations. When the latch subassembly is engaged by the
coring wireline and an upward force is applied, the actuation ball
is automatically released, dropping into the actuation subassembly.
Finally, the latch subassembly provides a receptacle for attachment
of the coring wireline during retrieval of the PCS.

ACTUATOR SUBASSEMBLY

The PCS actuator subassembly has a dual latch system which
latches the ball valve open during coring operations and closed
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after actuation. The actuation subassembly catches the actuation
ball when released by the latch subassembly. The actuation ball
diverts all flow through the PCS to the actuation piston. After
the actuation ball has been released and pressure is applied to the
PCS the actuation subassembly automatically unlatches and strokes
through itself pulling the core tube through the ball valve and
into the sample chamber. As the core tube is pulled through the
ball valve it mechanically rotates the ball valve closed. During
actuation, seals at the top of the core tube are pulled into a seal
sub thus closing the sample chamber at both ends. When the
actuation subassembly reaches the end of its stroke, it
automatically latches once again holding the sample chamber closed.

& LA B

As the name implies, the accumulator subassembly contains an
accumulator. As the ball valve closes, a small change in volume
occurs. To offset the volume change, the accumulator forces fluid
into the sample chamber thus maintaining bottom hole pressure. The
accumulator also compensates for any fluid loss due to weeping
seals as the differential pressure increases inside the sample
chamber during retrieval of the PCS. The PCS accumulator
subassembly also contains a pressure relief mechanism. An integral
back pressure valve relieves pressure from the gas charged side of
the accumulator in the event of over pressurization of the sample
chamber.

MANTFOLD SUBASSEMBLY

The PCS manifold subassembly contains integral valves that
enable the sample chamber to be isolated and removed. Two sample
ports for collecting gas and/or fluid samples also controlled by
integral valves are contained in the manifold subassembly. The
sample ports have separate flow paths into the sample chamber. One
flow path leads to the inside of the core tube and the other flow
path leads to the annular volume surrounding the core tube. The
manifold subassembly also contains a burst disk which vents all
pressure from the sample chamber should the internal pressure
exceed the designed working pressure of 690 bar (10,000 psi). An
optional pressure transducer can also be installed in the manifold
subassembly enabling monitoring of the sample chamber internal
pressure.

BALL VALVE SUBASSEMBLY

The PCS ball valve subassembly forms the sample chamber lower
seal when actuated. The ball valve is mechanically closed as the
actuation subassembly pulls the core tube through the ball valve
subassembly. The ball valve subassembly also serves as the
connection point for the PCS cutting shoe.
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B CHAMBER

The PCS detachable sample chamber consists of the manifold
subassembly, ball valve subassembly and pressure case. The sample
chamber when detached from the PCS is 92.2mm (3.75in) in diameter
and 1.8m (6ft) long. When the sample chamber is stroked closed and
removed from the core barrel, the two sampling ports and their
associated integral valves as well as the integral pressure
transducer are easily accessible. A sampling manifold can be
attached to either or both sampling ports for sampling fluids
and/or gasses.

CS O

The PCS is free-fall deployed. The PCS is rotated with the
BHA similar to the XCB. Once the core sample has been cut, the rig
pumps are shut off and the coring wireline is attached to the PCS.
The PCS is picked up off the BHA landing shoulder to release the
actuation ball. The PCS is then lowered back onto the BHA landing
shoulder. The rig pumps are reengaged to pressurize the drill
string which actuates the actuation subassembly, stroking the
sample chamber closed. The PCS is then retrieved via the coring
wireline.

Once on deck, the detachable sample chamber is removed and
placed in a temperature control bath. A sampling manifold is
attached and gas and/or fluid samples are then extracted.

CENO NT

Development of the PCS was directed by the ODP/TAMU
Engineering and Operations staff. Primary design work was carried
out by Mr. James Aumann, Aumann and Associates, Salt Lake City,
Utah. The actuation subassembly is an Eastman Christensen, Salt
Lake City, Utah, patented mechanism used by permission.
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1.

N A V.
(Reference Figures 1, 2 & 3)

Press Pivot Pins (OP6220) into Bit Sub/Operator Housing
(OP6210) flush with Bit Sub/Operator OD.

Press Link Pins (OP6224) into Operator Head (OP6226) and Ball
(OP6218) flush with milled sides.

Lay Operator Head on flat surface, ball side up and place Ball
on Operator Head in open position. Install two Links (OP6222).
Rotate Ball to full open position and check bore through
assembly for alignment. If Ball does not fully open, elongate
holes in Links. Caution, distance between Pivot Pin holes in
Links control Ball rotation. Therefore, do not over elongate
holes or over rotation will occur. If Ball over rotates, new
Links will have to be made with Pivot Pin holes moved closer
together.

Assemble Seat (OP6212) without Seal, Seal Retainer or O-Ring
into Bit Sub/Operator Housing (OP6210). Slip Ball with Links
and Operator Head into Operator Housing and onto Pivot Pins
(ref fig 2). Check rotation of Ball. If Ball does not rotate
freely 360°, face off bottom of Seat and recheck for free
rotation. There should be at least .005" clearance between
Ball and Seat when Ball is in open position.

Assemble Spring Housing (0OP6228) through Bit Sub/Operator
Housing into Operator Head. Pull Spring Housing upward closing
Ball and check that Ball is positioned properly over Seal Seat
at same time Operator Head makes contact with Bit Sub/Operator
Housing (ref fig 3).

NOTE: If Ball does not completely close, face off
top of Operator Head until it does. Do not
remove excess material or over rotation will
occur. If over rotation occurs, Operator Head
must be lengthened.

Disassemble.

Reinstall Seat, O-Ring (0OD3142), Seal (OP6214) and Seal
Retainer (op6216). Install Ball and Rotate it. Ball should
rotate with some resistance.

Remove Ball and check Seal for cutting. If Seal is cut, first
check edges of hole through Ball for smoothness. It may be
necessary to deepen seal cavity in Seat to reduce squeeze on
Seal or deepen seat cavity in Operator Housing to increase
clearance between Ball & Seat.
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PCS FIG 3: BALL VALVE ROTATION
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BALL VALVE SUBASSEMBLY
(Reference Figures 2 & 4)

Assemble Seat (OP6212), O-Ring (OD3142), Seal (OP6214), and
Seal Retainer (OP6216) into Bit Sub/Operator Housing (OP6210).

NOTE: If assembling for first time see section
entitled "PRELIMINARY BALL VALVE ASSEMBLY (NEW
TOOL) ™.

Lay Operator Head (OP6226) on a flat surface, Ball side up.
Place Ball (OP6218) on Operator Head in open position. Install
two Links (0P6222).

Lift and rotate Ball away from Seat as far as possible.
Insert this assembly into Bit Sub/Operator Housing and onto
Pivot Pins (ref fig 2). Rotate Ball on Pivot Pins into full
open position.

Install Operator Sleeve (OP6230), Operator Spring (OP6244) and
Spring Cap (OP6232) into Spring Housing (OP6228).

NOTE: Threads on Spring Cap are long enough to use
to preload spring without a special tool.
However, force must be applied to Spring Cap
while starting thread. Stand Spring Housing on
end and lean on Spring Cap while starting
thread.

CAUTION: WHEN DISASSEMBLING SPRING HOUSING, SPRING CAP
WILL BE EJECTED FROM SPRING HOUSING BY FORCE
OF SPRING. DO NOT STAND IN FRONT OF SPRING CAP
WHILE DISASSEMBLING.

Note: This problem arose as a result of
changing spring material to Titanium
(which required a longer spring) and
exists with the Leg 139 version.
This problem will be correct in next
redesign scheduled for Leg 141. Cost
of Titanium springs is not much more
than alloy steel springs. Thus
titanium springs will replace alloy
steel springs as standard springs.

Insert Spring Housing into Bit Sub/Operator Housing and make
up to Operator Head.

Install O-Ring (OD3234) on Bit Sub/Operator Housing.

Set Ball Valve Subassembly aside.
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6.

7.

9.

10.

11.

12.
13.

14.

Install 1 each Check Valve Ball (0OD7217) into Check Valve Sub

(OP6209) .

MANIFOLD SUBASSEMBLY
(Reference Figures 5, 6, 7 & 8)

Install Check Valve Seat (OP6211) into Check Valve Sub.

Install Probe Adapter (OP6207) into Check Valve Sub.

Install Probe (OP6205) into Probe Adapter.

NOTE:

Install probe only if requested by scientists.

Install 1 each O-Ring (0D3220) into Check Valve Sub.

Install Check Valve Sub subassembly into Seal Mandrel (OP6213)
using 34 each 5/16" ball bearings (0OD7220) and 2 each Set

Screws (OD6585) as shown in assembly drawing OP6200.

Makeup Probe Port Tube (OP6215) into Seal Mandrel.

NOTE:

Do not wrench on Probe Port Tube seal surface.
Makeup Manifold Mandrel (OP6217) to Seal
Mandrel and check that Manifold Mandrel
shoulders against Seal Mandrel and not the
Probe Port Tube. If Manifold Mandrel shoulders
against the Probe Port Tube, remove Manifold
Mandrel and Probe Port tube. Tap Probe Port
Tube threads in Seal Mandrel deeper using a
1/4" NPT tap. Once the Manifold Mandrel is
determined to shoulder on the Seal Mandrel and
not the Probe Port Tube, remove the Manifold
Mandrel.

Install 1 each O-Ring (OD3226) onto Seal Mandrel.

Install 2 each Poly-Pak Seals (OD3140 - 18702375-375B) onto

Seal Carrier (0OP6242) as indicated in figure 6.

Install Seal Carrier subassembly onto Seal Mandrel as

indicated in figure 6.

Install 1 each O-Ring (OD3206) onto Manifold Mandrel (OP6217) .

Makeup Seal Mandrel subassembly to Manifold Mandrel.

Install 1 each Burst Disk (OP6344) into Manifold Mandrel (ref

gig 7).

123



15.

16.

17.

18.

19.

20.

21.

22.
23.

Install 1 each Burst Disk Ring (OP6340) into Manifold Mandrel
with Burst Disk Ring rounded ID edged towards Burst Disk (ref
£ig: 7).

Install 1 each Burst Disk Plug (OP6203) into Manifold Mandrel.

Install 1 each Pressure Transducer (OP6358) into Manifold
Mandrel.

NOTE: Be sure Transducer is screwed in far enough to
clear Transducer Cap. If not use 1/4" NPT flat

bottom tap to recut threads until Transducer
clears the cap.

Install 1 each O-Ring (0D3217) into Manifold Mandrel (ref fig
7).

Install 1 each Pressure Transducer Cap (OP6328) into Manifold
Mandrel.

Drop a 3/8" ball bearing into bullet valve ports and peen with
punch and hammer to form a seat. Remove ball bearing.

Install 1 each O-Ring (0OD3011) onto 2 each Bullet Valves
(0OP6248).

NOTE: To aid in installing o-rings on Bullet Valves,
partially screw Bullet Valves into Manifold
Mandrel upside down (ref fig 8).

Install Bullet Valves into Manifold Mandrel.

Install 1 each O-Ring (0D3220) onto Manifold Mandrel.
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8.

9.

10.

11.

ACCUMULATOR SUBASSEMBLY
(Reference Figure 8, 9 & 10)

Install 1 each O-Ring (OD33011) onto a Bullet Valve (OP6248).

NOTE: Bullet Valve can be partially screwed in
upside down to aid in installing O-Ring (ref
£fig 8)

Install Bullet Valve into Regulator Sub (OP6262).

NOTE: If Regulator Sub is new or if Bullet Valve is
suspected of leaking, drop a 3/8" ball bearing
into Bullet Valve pocket. Using a hammer and
punch, drive ball bearing downward to reform
seat, then remove ball bearing.

Install 1 each Outlet Screw (OP6250) into Regulator Sub.

Install Valve Seat (OP6346 - TESCOM PN 1036) and Seat Retainer
(OP6348 - TESCOM PN 1743-2) into Regulator Sub (ref fig 10).

Install 1 each O-Ring (0D3220) onto Regulator Sub.

Install 1 each O-Ring (OP6350 - TESCOM PN 5200-001227), 1 each
Backup Ring (OP6352 ~ TESCOM PN 5476-11220) and 1 each Sensor
Assembly (OP6354 - TESCOM PN 1738-20) into Regulator Sub (ref
fig 10).

NOTE: Reference Tescom schematic for Sensor Assembly
detail (OD must be turned down).

Install 1 each Regulator Spring Pad (OP6266) and 1 each Load
Spring (OP6356 - TESCOM PN 1051) into Regulator Housing as
shown in assembly drawing OP6200.

Makeup Regulator Housing (OP6264) to Regulator Sub (OP6262).
Install 2 each O-Rings (OD3016) onto Regulator Adjusting Screw
(OP6268) and install Regulator Adjusting Screw into Regulator
Housing. !
Install 1 each O-Ring (0D3220) onto Accumulator Piston
(OP6260) and install Accumulator Piston into Accumulator
Barrel (OP6258) with Piston pocket facing outward.

Makeup Regulator Sub to same end of Accumulator Barrel.

NOTE: Accumulator Piston pocket should be facing the
Regulator Sub.
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12.

13.

14.

15.

Install 1 each 0O-Ring (0D3011) onto 2 each Bullet Valves
(0OP6248) .

NOTE: Bullet Valves can be partially screwed into
Accumulator Sub (OP6252) upside down to aid in
installing O-ring (ref fig 8).

Install 2 each Bullet Valves into Accumulator Sub (OP6252).

NOTE: If Accumulator Sub is new or if Bullet Valves
are suspected of leaking, drop a 3/8" ball
bearing into Bullet Valve pocket. Using a
hammer and punch drive ball bearing downward
to reform seat.

Install 1 each Outlet Screw (OP6250) into Accumulator Sub.
Makeup Accumulator Sub onto Accumulator Barrel.
NOTE: The tool should be hydrostatically tested at

this point. See section entitled "HYDROSTATIC
TESTING PROCEDURES".
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4.
5.
6.

10.

11.

12.
13.

14.

ACTUATOR SUBASSEMBLY
(Reference Figure 11)

Install 1 each O-Ring (OD3223) into Latch Housing (OP6324).

Install Latch Piston (OP6308) and Latch Spring (OP6306) into
Latch Housing.

Install 1 each O0-Ring (OD3223) into Release Housing (OP6304).
Makeup Latch Housing to Release Housing.
Install 1 each O-Ring (0OD3128) onto Release Piston (OP6296).

Install Release Piston and Release Spring (OP6298) into
Release Housing.

Install Release Spring Retainer (OP6294) into Release Housing.

NOTE: Release Spring Retainer thread is long enough
to preload spring without a special tool.

Install 1 each O-Ring (0OD3228) onto Latch Housing.

NOTE: Remove all wrench marks from Latch Housing OD
so as not to cut 0-Ring during installation.

Makeup Latch Mandrel (OP6314) with holes towards Latch
Housing, to Latch Housing.

CAUTION: DO NOT WRENCH ON LATCH MANDREL EXCEPT WITHIN
1" OF HOLES.

Install 1 each O-Ring (0OD3226) into Latch Cap (OP6312).

Install Latch Cap over Latch Mandrel with threaded end towards
Latch Housing.

Assemble Top Sub (OP6318) onto Latch Mandrel.

Makeup Female Quick Release (OP5922) to Top Sub.

Makeup Vent Sub (OP6286) and 1 each 1/8" Shim (OP6288) and 2
each 1/16" Shims (0OP6290) to Actuator Barrel (0P6292)
(reference assembly drawing OP6200).

CAUTION: Actuator Barrel has different threads on each

end to ensure it is installed properly. See
section entitled "SHIM DETERMINATION".
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15.

16.

17.

18.

19.

20.

21.

22.

Insert Release Resetting Tool (OP6384) into Actuator Assembly
and tighten Jack Screw to compress Release Spring.

Install 3 each Release Dogs (0P6302) (reference assembly
drawing OP6200) using grease to hold them in place.

Slide Actuator Barrel over Release Housing until Release Dogs
are covered.

Remove Release Resetting Tool and insert Latch Resetting Tool
(OP6376) into Actuator Assembly and tighten Jack Screw to
compress Latch Spring.

Install 4 each Latch Dogs (OP6310) using grease to hold them
in place.

Slide Actuator Barrel over Actuator Assembly until Release
Dogs latch into control groove.

NOTE: When Latch Dogs are latched into control
groove there should be approximately 12"
between Latch Cap and Top Sub.

Makeup Latch Cap to Actuator Barrel.

Remove Latch Resetting Tool.
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LATCH DOGS SEAL MANDREL

LATCHED INTO SHOULDERED
CONTROL GRGOVE

PCS STROKED OPEN

RELEASE DOGS
LATCHED INTO
CONTROL GROOVE

PCS FIG 14: SHIM DETERMINATION VERIFICATION




NA SE
(Reference Figures 15 & 16)

NOTE: Check "ALL" Bullet Valves for proper position
during final assembly (ref fig 15).
Shut Off - - - OPEN
Vent = = = = = CLOSED
Disconnect - - OPEN
Sample - - = = CLOSED

"LOWER ASSEMBLY" (ref fig 16)

1.

2.

8.

9.

Place Outer Barrel (OP6236) in vice.

Slide Ball Valve Subassembly into Outer Barrel and torque up
connection.

CAUTION: Be sure Ball Valve remains in full open
position.

Makeup Inner Barrel (Core Tube OP6234) to Manifold
Subassembly.

NOTE: Do not install Core Catchers yet.

Slide Manifold Subassembly into Outer Barrel until Inner
Barrel extends past Bit Sub/Operator Housing.

Install Core Catchers (see "Core Catcher Configuration"
section).

Install 1 each 0-Ring (0OD3234) onto Seal Housing and makeup
Seal Housing to Outer Barrel.

Push Manifold Assembly towards Seal Housing until Manifold
Mandrel extends past top of Seal Housing.

CAUTION: Do not push Manifold Subassembly up too far or
Ball Valve will close.

Makeup PCS Cutting Shoe (0C0990) to Bit Sub/Operator Housing.

Set this assembly aside until ready to deploy.

"UPPER ASSEMBLY" (ref fig 16)

10.

11.

Place Top Connection of Actuator Subassembly/Accumulator
Subassembly in vice.

Using Release/Reset tool, stroke out Actuator Subassembly
until Latch Dogs are latched into control groove.
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12. 1Install Upper Barrel.

NOTE: Do not torque up Upper Barrel.

141



ot
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ACCUMULATOR VENT
FILL
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NOTE: REFERENCE ASSEMBLY DRAWING OP6200 FOR INDIVIDUAL PART NUMBERS

PCS FIG 15: RUN-IN VALVE CONFIGURATION
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LATCH ASSEMBLY
(Reference Figure 17)

Assemble PCS Latch like a standard XCB latch using PCS Pulling
Neck 0OP6282.

Slip Spacer Ring OP6280 and Secondary Latch Spring OP6284 over
bottom of Pulling Neck.

Makeup Ball Collet OP6276 onto Pulling Neck until it
shoulders.

Install Kickout Body OP6270 by orientating Kickout Bar so it
passes between Ball Collet fingers.

Install Collet Sub OP6272 and make it up to XCB Latch Body
OP4475.

Place a 1 1/4" Ball OD7218 in Ball Collet and drive Collet
Seat OP6274 into Collet Sub.

NOTE: With Collet Seat in place, 1 1/4" ball should
not be able to fall out of Collet.

Makeup Landing Sub OP6278 to Collet Sub.

Makeup Sealing Quick Releases and Inner Barrels as indicated
by assembly drawing OP6200.
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NOTE: REFERENCE ASSEMBLY DRAWING OP6200 FOR INDIVIDUAL PART NUMBERS

PCS FIG 17: LATCH SUBASSEMBLY



2.

5.

7.

10.

11.

la2.

13.

14.

15.

RUNNING PROCEDURES
(Reference Figure 18 & 19)
Place Actuator Subassembly Top Connection in vice.
Remove Upper Barrel.
Charge Accumulator to proper pressure (approximately 80% of
anticipated hydrostatic pressure, reference "ACCUMULATOR FILL
AND TEST PROCEDURES").

Make sure Actuator Subassembly is fully stroked out and
latched.

Install Upper Barrel.
Makeup PCS Cutting Shoe to Bit Sub/Operator Housing.

Makeup Ball Valve assembly to Actuator assembly by making up
Manifold Mandrel to Accumulator Sub (ref fig 18).

Makeup Quick Connect Coupling.

Place handling clamp on Top Sub just below Female Quick
Release.

Pickup lower PCS assembly and place in handling shuck.

Be sure Actuation Ball is in Ball Collet (ref fig 19).

NOTE: If Actuation Ball is not installed, break
Landing Sub off Collet Sub, pull out Collet
Seat, place Ball in Ball Collet, reinstall
Collet Seat and makeup Landing Sub to Collet
Sub. :

Place handling clamp on Collet Sub. just below XCB Latch Body.

Pickup upper PCS assembly by handling clamp and stab into
lower assembly.

Makeup Quick Release.

Pickup and remove handling clamp from Top Sub.

CAUTION: DO NOT PICK PCS UP BY FISHING NECK AND OR RUN
IT IN ON WIRELINE. TO DO SO WOULD DROP

ACTUATION BALL INTO ACTUATION ASSEMBLY CAUSING
PCS TO STROKE CLOSED IMMEDIATELY UPON PUMPING.
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16. Lower PCS into drill pipe using a standard XCB landing plate
just below Landing Sub to land on.

17. Remove handling clamp from Collet Sub.
18. Pull out landing plate and free fall PCS to bottom.

NOTE: PCS may be pumped to bottom similar to a
standard XCB barrel.
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NOTE: REFERENCE ASSEMBLY DRAWING OP6200 FOR INDIVIDUAL PART NUMBERS

PCS FIG 18: FINAL ASSEMBLY
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10.

11.

12.

13.

ET Vv OCEDURES

(Reference Figure 20)
Install handling clap on Collet Sub just under XCB Latch Body.
Remove sinker bar assembly.

Pickup PCS with handling clamp and install another handling
clamp on Top Sub just under Female Quick Release.

Break Quick Release and lay down upper PCS assembly.

Retrieve Actuation Ball from Release Piston with Ball Pickup
Tool (OP6360).

Install Latch Resetting Tool (OP6376) in Actuator Assembly and
tighten Jack Screw to release Latch Dogs.

NOTE: Leave Latch Resetting Tool in Actuator
Assembly.

Pickup lower PCS assembly from drill pipe and install another
handling clamp on Seal Housing.

Break PCS Quick Connect Coupling and pick up until Release
Dogs latch into control groove.

NOTE: An audible "click" sound can be heard when
Release Dogs latch into control groove.

Close Disconnect Bullet Valve on Manifold Mandrel (ref fig
20).

Close Accumulator Shut Off Bullet Valve on Accumulator Sub
(ref fig 20).

Open Vent Bullet Valve on Accumulator Sub to vent pressure
across Manifold Mandrel-Accumulator Sub joint (ref fig 20).

Break connection between Accumulator Sub and Manifold Mandrel.

Remove and lay down Actuator Assembly.
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14. Remove Sample Chamber from drill string and place in Safety
Shroud/Bath.

NOTE: Pressure transducer cap can be removed and a
direct connection made to pressure transducer
for monitoring sample chamber internal
pressure. This transducer is not thermally
stable and will read low until it has warmed
up (approximately 1 hr).
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3) OPEN VENT VALVE
1) CLOSE DISCONNECT VALVE

2) CLOSE ACCUMULATOR SHUT OFF VALVE
,, - ‘

Y

~L

b
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4) BREAK CONNECTION

NOTE: REFERENCE ASSEMBLY DRAWING OP6200 FOR INDIVIDUAL PART NUMBERS

PCS FIG 20: SAMPLE CHAMBER BREAK-OUT



QUICK FIELD REDRESS

NOTE: FOLLOWING PROCEDURE ASSUMES THAT ALL PRESSURE
HAS BEEN BLED FROM BALL VALVE ASSEMBLY.

ATO

1. Remove Latch Resetting Tool from Actuator Assembly.

2. Remove Actuation ball if not already removed.

3. Open Accumulator Shut Off Valve slowly to bleed trapped water.

3 Place Top Sub in vice and remove Upper Barrel.

4. Remove Accumulator Fill Port pipe plug in Regulator Sub.

5. Attach gage with bleed valve to Accumulator Fill Port.

6. Open Accumulator Fill Bullet Valve and check Accumulator
pressure.

6a. Add Nitrogen if necessary.

7. Close Accumulator Fill Bullet Valve, bleed gage set and remove
gage.

8. Replace Accumulator Fill Port pipe plug.

9. Reinstall Upper Barrel.

SAMPLE CHAMBER

10. Remove Bit.

11. Break out Bit Sub/Operator from Outer Barrel and slide it out
of Outer Barrel until ball is exposed.

NOTE: Bit Sub/Operator Housing can not pass core
catchers therefor it can not be removed
completely.

12. Rotate ball to open position, slide Operator Housing/Bit Sub
back into Outer Barrel and makeup connection.

13. Push Manifold Subassembly towards Bit Sub/Operator Housing
until core catchers are exposed.

14. Remove core catchers from Inner Barrel.

15. Remove Seal Housing from Outer Barrel.

16. Pull Manifold Subassembly with Inner Barrel from Outer Barrel.
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17.

18.

19.

Remove Inner Barrel and clean it or replace it with a clean
one.

Reinstall Inner Barrel Assembly, Core Catchers and Seal
Housing.

Follow FINAL ASSEMBLY instructions.
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10.

11.

12.

13.

14.

15.

CAUTION:

Push Manifold Assembly down until Core Catchers extend passed

HYDROSTATIC TESTING PROCEDURES

WHEN OPENING OR CHECKING BULLET VALVES -
ALWAYS CLOSE FIRST, THEN OPEN ONE OR TWO
TURNS. IF BULLET VALVES ARE OPENED TOO FAR,
THEY CAN BECOME PROJECTILES.

Bit Sub/Operator Housing.

Remove Core Catchers.

Remove Seal Sub from Outer Barrel.

Remove Manifold Assembly from Outer Barrel.

Drive Seal Sub onto Manifold Mandrel.

Install Seal Sub/Manifold Mandrel back into Outer Barrel.

Remove Ball Valve Subassembly from Outer Barrel.

Rotate Ball Closed.

Reinstall Ball Valve Subassembly into Outer Barrel.

Makeup Accumulator Assembly to Manifold Assembly.

Be sure Bullet Valves are in the following configuration (ref

fig 15).

Connect a Sprague type pump to Manifold Mandrel sample port

Sample Port = = = = = = OPEN
Disconnect = = = = = - = OPEN
Vent = = = = = = = = = = CLOSED
Accumulator Shut Off - - OPEN

and fill with water.

NOTE:

Pressurize substantially above expected operating pressure but

Bleed as much air as possible out of assembly
using Vent Bullet Valve.

well below Burst Disk burst pressure.

NOTE:

Allow barrel to sit at pressure for about an
hour to monitor for 1leaks and changes in
pressure. Some pressure changes may occur as
barrel and water under go temperature changes.

Check all connections and Bullet Valves for leaks.

Relieve pressure through pump vent valve.

155



16.
17.
18.
19.
20.
21.

22.

23.

24.

Remove Bit Sub/Operating Housing from Outer Barrel.

Rotate Ball to open position.

Reinstall Ball Valve Subassembly into Outer Barrel.

Remove Accumulator Subassembly from Manifold Subassembly.
Remove Seal Housing/Manifold Subassembly form Outer Barrel.
Remove Manifold Subassembly from Seal Housing.

Slide Manifold Subassembly back into Outer Barrel until Inner
Mandrel extends past Bit Sub/Operator Housing.

Reinstall Core Catcher Assembly.

Reinstall Seal Housing and push Manifold Subassembly up until
Manifold Mandrel connection threads are above Seal Housing.

CAUTION: Be careful not to close Ball Valve.
NOTE: ACCUMULATOR SHOULD BE TESTED AND CHARGED AT
THIS POINT. FOR PROCEDURES SEE SECTION

ENTITLED "ACCUMULATOR FILL AND TEST
PROCEDURES".
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6.
7.

8.

10.

11.

12.

C TOR L T ED! S
(Reference Figure 21)

Place Accumulator in vice.
Remove Accumulator Fill Port pipe plug.
Slowly Open Accumulator Shut Off Bullet Valve.

Attach nitrogen supply hose (5,000 psi working pressure) to
gas bottle and inlet port (3/8" SAE) of gas booster.

Attach high pressure nitrogen supply hose (10,000 psi working
pressure) from gas booster outlet (1/4" Super Pressure) to
Accumulator "FILL" port (1/4" NPT).

Attach air supply to gas booster (150 psi max).
Open Accumulator "FILL" Bullet Valve on Regulator Sub.
Close all bleed valves on hose sets.

NOTE: BOTH HOSE SETS TO SHOULD HAVE A SHUT OFF
VALVE, GAGE AND A BLEED VALVE.

Open gas bottle valve.

NOTE: Both gages on hose sets should read delivery
pressure of gas bottle.

Adjust Back Pressure Regulator.

NOTE: If gas escapes from Back Pressure Regulator
Valve, screw in Adjustment Screw until it
stops. If gas does not escape from Back
Pressure Regulator Valve, unscrew Adjustment
Screw until it does and then screw Adjustment
screw back in to stop flow.

Begin to pressurize Accumulator using gas booster. As pressure
begins to escape from Back Pressure Regulator Valve, increase
pressure by screwing Adjustment Screw in farther. Continue to
increase pressure above expected bottom hole pressure but
below burst disk pressure. This will be the Back Pressure
Valve safety release pressure setting.

Stop gas booster.
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13.

14.
15.
16.

17.

Bleed off Accumulator charge pressure using bleed valve in
hose set, to:;

.80 X ANTICIPATED BOTTOM HOLE HYDROSTATIC PRESSURE

NOTE: Hydrostatic pressure in psi = 1.467 X
depth in meters.

Close Accumulator Fill Bullet Valve.
Close nitrogen bottle valve.
Bleed supply hoses and disconnect.

Install Accumulator Fill Port pipe plug.

158



6ST

REMOVE 1/4" PIPE PLUG ACCUMULATOR FILL VALVE

ATTACH HIGH PRESSURE "OPEN" TO FILL
(10,000 PSI) HOSE FROM "CLOSE" TO REMOVE
GAS BOOSTER GAS BOOSTER HOSE " OPEN" " CLOSE"
ACCUMULATOR VENT
SHUT OFF
/1
I - e
"—f’--_:" & i SNNWKY el —T
[ 3
e NANWN
-IH_____\ ~ — ~ - ?fr u:*__q
REGULATOR SUB ACCUMULATOR SUB
BACK PRESSURE 0P6262 0P6252
REGULATOR
ADJUSTING SCREW
OP6268

NOTE: REFERENCE ASSEMBLY DRAWING OP6200 FOR INDIVIDUAL PART NUMBERS

PCS FIG 21: ACCUMULATOR FILL



HIGH TEMPERATURE TRIM
(Reference Figure 22 & 23)

August 1991

A high temperature seal kit OP6208 has been set up for
"trimming out" the PCS for high temperature service. The PCS is
assembled as usual except for substituting the high temperature
seals listed for the standard seals. The high temperature seals
are made from various Aflas compounds. Listed below are the
standard or "LO-T" seals with their corresponding replacement high
temperature, "HI-T", seals and backups.

The standard PCS springs are made from titanium and therefore
are good for high temperature and/or sour service. All affected o-
ring grooves have been widened to accept the PEEK backup rings.
Figures 22 and 23 indicate the Aflas O-Ring - PEEK Backup Ring
relationship. The backup ring always goes on the down stream side
of any o-ring which might see a differential pressure while at an
elevated temperature.

LO-T PN HI-T PN OQOTY DESCRIPTION
OD3011 OD4011 5 O-Ring, 2-011-90, Aflas
0D4012 1 O0-Ring, 2-012-90, Aflas
OD3016  OD4016 2 0-Ring, 2-016-90, Aflas
OD3040  OD4040 1 O0-Ring, 2-040-90, Aflas
oD3128 oD4128 1 O-Ring, 2-128-90, Aflas
OD3140  OD4140 2 Poly-Pak, 18702375-375B
OD3142 OD4142 1 O-Ring, 2-142-90, Aflas
OD3206  OD4206 1 0-Ring, 2-206-90, Aflas
0D3217 0D4217 1 0-Ring, 2-217-90, Aflas
0D3218 0D4218 1 O0-Ring, 2-218-90, Aflas
0D3223 0D4223 2 0-Ring, 2-223-90, Aflas
0D3226 0D4226 2 0-Ring, 2-226-90, Aflas
0D3228 0D4228 1° O0-Ring, 2-228-90, Aflas
OD3234  0D4234 2 0-Ring, 2-234-90, Aflas
0D3220 0D4320 7 0-Ring, 2-220-90, Aflas
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0D2330

OP6350

OP6352

OP6214

OD4330
OD4350
OD5011
OoD5112
OD5122
OD5142
OD5220
OD5226
OD5234

OP6208B

I = = =

0-Ring, 2-330-90, Aflas

0-Ring, 2-122-90, Aflas

Backup Ring,
Backup Ring,
Backup Ring,
Backup Ring,
Backup Ring,
Backup Ring,

Backup Ring,

2-011,
2-012,
2-122,
2-142,
2-220,
2-226,

2-234,

PEEK
PEEK
PEEK
PEEK
PEEK
PEEK

PEEK

Ball Valve Seal, Aflas
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291

AFLAS O—RING OD4142
BALL VALVE SEAL 0OP6208

PEEK BU RING OD5142

AFLAS O-RING 0D4234 PEEK BU RING 0OD5234
AFLAS O—RING BALL VALVE SEAL/BIT SUB SEAL DETAIL
OD4011
PEEK BU RING
OD5011

BULLET VALVE DETAIL

AFLAS POLY—PAK 0D4140

AFLAS
O—RING PEEK BU RING 0D5220
0D4320
PEEK BU RING 0OD5226 AFLAS O—RING 0D4226
SEAL MANDREL SEAL
ALL 220 O—RING DETAIL
THREADED CONNECTION

DETAIL

FIG 22: HIGH TEMPERATURE SEAL CONFIGURATION




AFLAS PEEK AFLAS O—RING
0—RING BU RING 0D4350
0D4220 0D5220 PEEK BU RING
0D5122
]
ACCUMULATOR PISTON
SEAL DETAIL
h--_'-‘-‘-|—|—..
e
AFLAS O-—RING _/L
0D4012 =
(INTERNAL)
SENSOR _ASSEMBLY
_ SEAL DETAIL
% PEEK BU RING 0D5234 rAFLAS O—RING 0D4234
SEAL HOUSING
SEAL DETAIL

PCS FIG 23;

HIGH TEMP SEAL DETAILS



co C T

Length of core catcher assembly is fixed. Any combination of core
catchers and spacer sleeves can be used as long as the overall
length is equal to 7 9/32" plus or minus 1/16". To maintain proper
length use one of the combinations as shown below.

OP-6330 PCS 4 Finger Core Catcher

#
1 OP-6372 PCS Flapper Spacer Sleeve (4 1/2" 1qg)
p §
1 OP-6366 PCS Core Catcher Guide

#2 a o) Cor a
OP=-6370 PCS Dual DCC Spacer Sleeve (2 5/16" 1lg)

1
2 OP-6330 PCS 4 Finger Core Catcher
n OP-6366 PCS Core Catcher Guide
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Reference:

DWG NO.

0C0990B
OD2330N
OD3011N
OD3016N
OD3040N
OD3128N
OD3140N
OD3142N
OD3206N
OD3217N
OD3218N
OD3220N
OD3223N
OD3226N
OD3228N
OD3234N
OD6555N
OD6585N
OD6777N

OD7124N

QTY

OCEAN DRILLING PROGRAM
PRESSURE CORE BAMPLER PHABE I
PARTS LIBT OP6201

April 1991

PCS Assembly OP6200R
PCS Sample Chamber Assembly OP6202R

PCS Sample Chamber Assembly Parts List OP6203B
PCS High Temperature Seal Kit Parts List OP6206A

DESBCRIPTION
Pilot Cutting Shoe

O-Ring,
0-Ring,
O-Ring,
0-Ring,

O-Ring,

POLY-PAK,

O-Ring,
O0-Ring,
O-Ring,
O0-Ring,
O-Ring,
O-Ring,
O-Ring,
O-Ring,

O-Ring,

2-330-70
2=-011-90
2-016-90
2-040-90

2-128~-90

2-142-90
2-206-90
2=217-90
2-218-90
2=-220-90
2=-223-90
2-226-90
2-228-90

2-234-90

18702375-375B

Set Screw, 1/2-13 UNC X 1/2 1g, Socket Head

Set Screw, 1/2-13 UNC X 5/16 Lg, Socket Head

Set Screw, 3/8-16 UNC X 3/8 Lg, Socket Head

Roll Pin, 1/4 X 3 Lg, Stainless Steel
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OD7217N
OD7218N
OD7220N
OD7240N
OD7252N
OP3215B
OP3222B
OP3232B
OP4473B
OP4474A
OP4475B
OP4478B
OP4479B
OP4753A
OP4828B
OP5920R
oP5922C
OP6205B
OP6207A
OP6209B
0P6210C
OP6211A
OP6212B
OP6213C
OP6214B
OP6215A

OP6216A

34

H R RN R

NN OB R B RN

= = =N

1/2 Ball Bearing, Stainless Steel
1 1/4 Ball, Brass or Stainless Steel
5/16 Ball Bearing

Bolt, 3/4-10UNC X 3 Lg, Hex Head
Pipe Plug, 1/4 NPT

Inner Barrel, 11' 9 1/2" (141 1/2")
Inner Barrel, 8' 8" (104")

Inner Barrel, Sub 10 9/32"

XCB Latch Dog

XCB Washer

XCB Latch Body

XCB Latch Spring

XCB Landing Shoulder Cap

Quick Release Dog

Universal Quick Release Nut

Male Quick Release

Female Quick Release

Probe

Probe Adapter

Check Valve Sub

Bit Sub/Operator Housing

Check Valve Seat

Ball Valve Seat

Seal Mandrel

Ball Valve Seal

Probe Port Tube

Ball Valve Seal Retainer
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OP6217C 1 Manifold Mandrel
OP6218B 1 Ball Valve Ball
OP6220A 2 Pivot Pin

OP6222A 2 Link

OP6224A 4 Link Pin

OP6226B 1 Operator Head
0OP6228C 1 Spring Housing
OP6230C 1 Operator Sleeve
OP6232C 1 Spring Cap

OP6234B 1 Inner Barrel
OP6236B 1 Outer Barrel

OP6242B 1 Seal Carrier
OP6244A 1 Operator Spring
OP6248B 5 Bullet Valve
OP6250A 2 Outlet Screw
OP6252C 1 Accumulator Sub
OP6254B 1 Split Ring

OP6256B 1 Quick Connect Coupling
OP6258B 1 Accumulator Barrel
OP6260A 1 Accumulator Piston
oP6262C 1l Regulator Sub
0OP6264C 1 Regulator Housing
OP6266A : & Regulator Spring Pad
OP6268B 1 Regulator Adjusting Screw
OP6270B 1 Kick-Out Body
OP6272B 1l Collet Sub

OP6274A 3 | Collet Seat
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OP6276B
OP6278B
OP6280A
oP6282C
OP6284A
OP6286C
OP6288A
OP6290A
OP6292B
OP6294B
OP6296B
OP6298A
OP6302B
OP6304C
OP6306A
OP6308B
OP6310B
OP6312B
OP6314C
OP6316B
OP6318B
oP6320C
oP6322C
oP6324C
OP6326B
OP6328B

OP6330B

N

L=

T

Ball Collet

Landing Sub

Spacer Ring

Pulling Neck
Secondary Latch Spring
Vent Sub

1/16 Shim

1/8 Shim

Actuator Barrel
Release Spring Retainer
Release Piston
Release Spring
Release Dog

Release Housing

Latch Spring

Latch Piston

Latch Dog

Latch Cap

Latch Mandrel

Upper Barrel

Top Sub

Quick Connect Sub

Seal Housing

Latch Housing

Pressure Transducer Cap
Q/R Adapter

4 Finger Core Catcher Assembly
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OP6332B
OP6334A
OP6336B
OP6338A
OP6340A
OP6341B
OP6342A
OP6343B
OP6344A
OP6345B
OP6346A
OP6347A
OP6348A
OP6350A
OP6352A
OP6354B
OP6356A
OP6358A
OP6360B
OP6362B
OP6364B
OP6366B
OP6368B
OP6370B
OP6372B
OP6374A

OP6376C

s ) L T N T TR T

o

4 Finger Core Catcher Body

4 Finger Core Catcher Torsion Spring
4 Finger Core Catcher Dog

4 Finger Core Catcher Hinge Pin

Burst Disk Ring (Fike PN 1/2-100SM)
Jack Screw

Burst Disk Plug (Fike PN 1/2-100SM)
Latch Rod

Burst Disk (Fike PN 1/2-100SM-10,000 PSI)
Release Rod

Valve Seat (TESCOM PN 1036)

Retaining Screw

Seat Retainer (TESCOM PN 1743-2)
Sensor 0-Ring (TESCOM PN 5200-001227)
Sensor O-ring Backup Ring (TESCOM PN 5476-11220)
Sensor Assembly (TESCOM PN 1738-20)
Sensor Load Spring (TESCOM PN 1051)
Pressure Transducer (SENSOTEC PN A205)
Ball Catcher Tool Assembly

Ball Catcher

Ball Catcher Handle

Core Catcher Guide

Double Core Catcher Spacer Sleeve
Double Dog Core Catcher Spacer Sleeve
Flapper Core Catcher Spacer Sleeve
Gas Booster (Haskel PN AG-152)

Latch Resetting Tool Assembly
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OP6378B
OP6380A

OP6382N

0oP6384C
OP6386A
0T2574B

0T2586B

O

Cap
Latch Head

BOST Flanged Bushing
1" oD X 7/8" ID X 1 1/4 1G

Release Resetting Tool Assembly
Release Head
"GS" Fishing Neck

Optional "RS" Fishing Neck
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Reference:

DWG NO.
0C0990B

OD3011N
OD3140N
OD3142N
OD3206N
OD3217N
OD3218N
OD3220N
OD3226N
OD3234N
0D6585N
OD6777N
OD7217N
OD7220N
OD7252N
OP6209B
OP6210C
OP6211A
OP6212B
OP6213C

OP6214B

QTY

T

OCEAN DRILLING PROGRAM
PRESSURE CORE SAMPLER PHASE I
SAMPLE CHAMBER O0P6202
PARTS8 LIST OP6203

November 1991

PCS Sample Chamber Assembly Drawing OP6202R
DESCRIPTION

Pilot Cutting Shoe

0-Ring, 2-011-90

POLY-PAK, 18702375-375B

O-Ring, 2-142-90

0-Ring, 2-206-90

O-Ring, 2-217-90

O0-Ring, 2-218-90

O-Ring, 2-220-90

0-Ring, 2-226-90

O-Ring, 2-234-90

Set Screw, 1/2-13 UNC X 5/16 Lg, Socket Head
Set Screw, 3/8-16 UNC X 3/8 Lg, Socket Head
1/2 Ball Bearing, Stainless Steel

5/16 Ball Bearing

fipe Plug, 1/4 NPT

Check Valve Sub

Bit Sub/Operator Housing

Check Valve Seat

Ball Valve Seat

Seal Mandrel

Ball Valve Seal
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OP6215A
OP6216A
oP6217C
OP6218B
OP6220A
OP6222A
OP6224A
OP6226B
oprP6228C
oP6230C
ope6232C
OP6234B
OP6236B
OP6242B
OP6244A
OP6248B
opP6322C
OP6326B
OP6330B
OP6340A
OP6342A
OP6344A
OP6358A
OP6366B

OP6370B

R R R =

N

I I S =

RN

Probe Port Tube

Ball Valve Seal Retainer

Manifold Mandrel

Ball Valve Ball

Pivot Pin

Link

Link Pin

Operator Head

Spring Housing

Operator Sleeve

Spring Cap

Inner Barrel

Outer Barrel

Seal Carrier

Operator Spring

Bullet Valve

Seal Housing

Pressure Transducer Cap

4 Finger Core Catcher Assembly
Burst Disk Ring (Fike PN 1/2-100SM)
Burst Disk Plug (Fike PN 1/2-100SM)
Burst Disk (Fike PN 1/2-100SM-10,000 PSI)
Pressure Transducer (SENSOTEC PN A205)
Core Catcher Guide

Double Dog Core Catcher Spacer Sleeve
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DWG NO.
OP6360B

OP6374A

OP6376C

0P6384C

OCEAN DRILLING PROGRAM

PRESSURE CORE SBAMPLER PHASE I

PC8 BERVICE TOOLS

QTY DESCRIPTION

3

April 1991

Ball Catcher Tool Assembly
1 - OP6362B Ball Catcher
1l - OP6364B Ball Catcher Handle

Gas Booster (Haskel PN AG-152)

Latch Resetting Tool Assembly

e

N TS

OP6341B
OP6343B
OP6347A
OP6378B
OP6380A
OP6382N

Jack Screw

Latch Rod

Retaining Screw

Cap

Latch Head

BOST Flanged Bushing

1" oD X 7/8" ID X 1 1/4 1G

Release Resetting Tool Assembly
1l - OP6341B Jack Screw

e
[

OP6345B
OP6347A
OP6378B
OP6382N

Release Rod
Retaining Screw

Cap

BOST Flanged Bushing

1" oD X 7/8" ID X 1 1/4 1G

OP6386A

Release Head
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DWG NO
0D4011
0OD4012
0OD4016
0D4040
OoD4128
0D4140
OD4142
OD4206
0D4217
OD4218
OD4223
0D4226
0OD4228
OD4234
0OD4320

0D4330

0D4350
0D5011
OD5112
OD5122
OD5142

OD5220

OCEAN DRILLING PROGRAM
HIGH TEMPERATURE SBEAL KIT OP6206

PARTS LIST

May

QTY DESCRIPTION

HON N R R R RN R RN RO

I R =

O-Ring,
0-Ring,
0-Ring,
O-Ring,

O-Ring,

2-011-90,
2-012-90,
2-016-90,
2-040-90,

2-128-90,

1991

Aflas
Aflas
Aflas
Aflas

Aflas

Poly-Pak, 18702375-375B

0-Ring,
O0-Ring,
O0-Ring,
O-Ring,
O-Ring,
O-Ring,
O-Ring,
0-Ring,
O-Ring,

O0-Ring,

2-142-90,
2-206-90,
2-217-90,
2-218-90,
2-223-90,
2-226-90,
2-228-90,
2-234-90,
2-220-90,

2-330-90,

Aflas
Aflas
Aflas
Aflas
Aflas
Aflas
Aflas
Aflas
Aflas

Aflas

2 - Male Q/R OP5920

0-Ring, 2-122-90, Aflas

Backup Ring,
Backup Ring,
Backup Ring,
Backup Ring,

Backup Ring,

2-011,
2-012,
2-122,
2-142,

2-220,

PEEK
PEEK
PEEK
PEEK

PEEK
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OD5226 2 Backup Ring, 2-226, PEEK
0OD5234 2 Backup Ring, 2-234, PEEK

OP6208B 1 Ball Valve Seal, Aflas
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Appendix N

PCS Parts List



Reference:

DWG NO.
0C0990B
OD2330N
OD3011N
OD3016N
OD3040N
OD3128N
OD3140N
OD3142N
OD3206N
OD3217N
OD3218N
OD3220N
OD3223N
OD3226N
OD3228N
OD3234N
OD6555N
0D6585N
OD6777N

OD7124N

oTY

OCEAN DRILLING PROGRAM
PRESSURE CORE SAMPLER PHASE I

PARTS LIST OP6201

April 1991

PCS Assembly OP6200R
PCS Sample Chamber Assembly OP6202R

PCS Sample Chamber Assembly Parts List OP6203B
PCS High Temperature Seal Kit Parts List OP6206A

DESCRIPTION
Pilot Cutting Shoe

O-Ring,
0-Ring,
O-Ring,
0-Ring,

O-Ring,

POLY-PAK,

O-Ring,
O-Ring,
0O-Ring,
O-Ring,
O-Ring,
O-Ring,
O-Ring,
O-Ring,

O-Ring,

2=-330-70
2-011-90
2-016-90
2-040-90
2-128-90
18702375-375B
2-142-90
2-206-90
2-217-90
2-218-90
2=-220-90
2-223-90
2-226-90
2-228-90

2-234-90

Set Screw, 1/2-13 UNC X 1/2 Lg, Socket Head

Set Screw, 1/2-13 UNC X 5/16 Lg, Socket Head

Set Screw, 3/8-16 UNC X 3/8 Lg, Socket Head

Roll Pin, 1/4 X 3 1Lg, Stainless Steel
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OD7217N
OD7218N
OD7220N
OD7240N
OD7252N
OP3215B
OP3222B
OP3232B
OP4473B
OP4474A
OP4475B
0P4478B
OP4479B
OP4753A
0P4828B
OP5920R
OoP5922C
OP6205B
OP6207A
OP6209B
0P6210C
OP6211A
OP6212B
0P6213C
OP6214B
OP6215A

OP6216A

34

R BN

1/2 Ball Bearing, Stainless Steel

1 1/4 Ball, Brass or Stainless Steel

5/16 Ball Bearing

Bolt, 3/4-10UNC X 3 Lg, Hex Head

Pipe Plug, 1/4 NPT
Inner Barrel, 11' 9 1/2"
Inner Barrel, 8' 8" (104")
Inner Barrel, Sub 10 9/32"
XCB Latch Dog

XCB Washer

XCB Latch Body

XCB Latch Spring

XCB Landing Shoulder Cap
Quick Release Dog
Universal Quick Release Nut
Male Quick Release

Female Quick Release

Probe

Probe Adapter

Check Valve Sub

Bit Sub/Operator Housing
Check Valve Seat

Ball Valve Seat

Seal Mandrel

Ball Valve Seal

Probe Port Tube

Ball Valve Seal Retainer
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0P6217C

0P6218B

OP6220A

OP6222A

OP6224A

OP6226B

0P6228C

OP6230C

oP6232C

OP6234B

OP6236B

0P6242B

OP6244A

OP6248B

OP6250A

0P6252C

OP6254B

OP6256B

OP6258B

OP6260A

OP6262C

0P6264C

OP6266A

OP6268B

OP6270B

0P6272B

OP6274A

.

[ I S

Manifold Mandrel
Ball Valve Ball
Pivot Pin

Link

Link Pin
Operator Head
Spring Housing
Operator Sleeve
Spring Cap
Inner Barrel
Outer Barrel
Seal Carrier
Operator Spring
Bullet Valve
Outlet Screw
Accumulator Sub

Split Ring

Quick Connect Coup}ing
Accumulator Barrel

Accumulator Piston

Regulator Sub

Regulator Housing

Regulator Spring Pad

Regulator Adjusting Screw

Kick-Out Body
Collet Sub

Collet Seat



OP6276B
OP6278B
OP6280A
orP6282C
OP6284A
OP6286C
OP6288A
OP6290A
OP6292B
0P6294B
OP6296B
OP6298A
OP6302B
0P6304C
OP6306A
OP6308B
OP6310B
OP6312B
oP6314C
OP6316B
OP6318B
OP6320C
OoP6322C
oP6324C
OP6326B
OP6328B

OP6330B

w

N

Ball Collet

Landing Sub

Spacer Ring

Pulling Neck
Secondary Latch Spring
Vent Sub

1/16 Shim

1/8 Shim

Actuator Barrel
Release Spring Retainér
Release Piston
Release Spring
Release Dog

Release Housing

Latch Spring

Latch Piston

Latch Dog

Latch Cap

Latch Mandrel

Upper Barrel

Top Sub

Quick Connect Sub

Seal Housing

Latch Housing
Pressure Transducer Cap
Q/R Adapter

4 Finger Core Catcher Assembly
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OP6332B
OP6334A
OP6336B
OP6338A
OP6340A
OP6341B
OP6342A
OP6343B
OP6344A
OP6345B
OP6346A
OP6347A
OP6348A
OP6350A
OP6352A
OP6354B
OP6356A
OP6358A
OP6360B
OP6362B
OP6364B
OP6366B
OP6368B
OP6370B
OP6372B
OP6374A

0P6376C

4 Finger Core Catcher Body

4 Finger Core Catcher Torsion Spring
4 Finger Core Catcher Dog

4 Finger Core Catcher Hinge Pin

Burst Disk Ring (Fike PN 1/2-100SM)
Jack Screw

Burst Disk Plug (Fike PN 1/2-100SM)
Latch Rod

Burst Disk (Fike PN 1/2-100SM-10,000 PSI)
Release Rod

Valve Seat (TESCOM PN 1036)

Retaining Screw

Seat Retainer (TESCOM PN 1743-2)
Sensor 0-Ring (TESCOM PN 5200-001227)
Sensor O-ring Backup Ring (TESCOM PN 5476-11220)
Sensor Assembly (TESCOM PN 1738-20)
Sensor Load Spring (TESCOM PN 1051)
Pressure Transducer (SENSOTEC PN A205)
Ball Catcher Tool Assembly

Ball Catcher

Ball Catcher Handle

Core Catcher Guide

Double Core Catcher Spacer Sleeve
Double Dog Core Catcher Spacer Sleeve
Flapper Core Catcher Spacer Sleeve
Gas Booster (Haskel PN AG-152)

Latch Resetting Tool Assembly
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OP6378B

OP6380A

OP6382N

0oP6384C

OP6386A

0T2574B

0T2586B

Cap
Latch Head

BOST Flanged Bushing
1" oD X 7/8" ID X 1 1/4 1G

Release Resetting Tool Assembly
Release Head
"GS" Fishing Neck

Optional "RS" Fishing Neck
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NO.

OP6360B

OP6374A

oP6376C

OP6384C

OTY
1

OCEAN DRILLING PROGRAM

PRESSURE

CORE SAMPLER PHASE I

PC8 BERVICE TOOLS

DESCRIPTION

Ball Catcher Tool Assembly
1 - OP6362B Ball Catcher
1 - OP6364B Ball Catcher Handle

April 1991

Gas Booster (Haskel PN AG-152)

Latch Resetting Tool Assembly

1 -

e

OP6341B
OP6343B
OP6347A
OP6378B
OP6380A
OP6382N

Jack Screw

Latch Rod

Retaining Screw

Cap

Latch Head

BOST Flanged Bushing

1" oD X 7/8" ID X 1 1/4 1IG

Release Resetting Tool Assembly

1 -

(]

=
|

OP6341B

Jack Screw

OP6345B Release Rod
OP6347A Retaining Screw

OP6378B
OP6382N

Cap
BOST Flanged Bushing

1" oD X 7/8" ID X 1 1/4 1LG
OP6386A Release Head
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Appendix O

PCS Assembly Drawings



PCS ASSEMBLY DRAWINGS

Note: Due to space and budget constraints the PCS Assembly Drawings
(OP6200, OP6202, and OP6204) have been omitted from this
technical note. If you need to obtain a set of these drawings please
contact the Ocean Drilling Program.

Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station, Texas 77845
Attn: Engineering Department
(409) 845-8481
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Appendix P

PCS Machine Drawings



REVISIONS

NO. DESCRIPTION DATE BY CH.

)

S

HEX SOCKET
1/16 X 45° TYP 5/8 ACROSS FLATS

X .37 DEEP

B /

0.370
5/8 {
l 1—20 UN—2A
£

5/8 DIA THRU

NOTE: MAKE FROM THE HEAD OF A 3/4 DIA
CARBON STEEL SOCKET HEAD CAP SCREW

TOLERANCES MATERIALS
mtom | caeoN sTEEL | QCEAN DRILLING PROGRAM
DECIMALS £ .005 28-32 Re TEXAS A&M UNIVERSITY
ANGLES £ 1/7 SURFACE TREATMENT | COLLEGE STATION, TEXAS
CORNERS 1/54 /a;::* PARKOLUBE e
i 3 . BURST DISK PLUG, PCS W/PROBE

VTS DRAWN BY DATE CHECKED = APPRO SIZE [ DWG. PART NO.
i J AUMAlﬂloz—-os-go JT. AUMANN | =7 ‘72"/-/ A | OP6203
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%61

REVISIONS

DATE BY CH.

i

16

45" TYP

3/8 —

{
LLLLLLLLLL L L L L L L LRI 772

— 1/2 —=

DRILL 1/8 THRU
AFTER ASSEMBLY

7, r
230 Di) S S — = —— — — 7/16 DIA 1/2 DIA .'
| G777 7772777777777 777777777 777777 2 Az A ) | ;
(.262 STOCK ID)— \ N i
1/4 NPT 1/8 DIA X 3/8 DEEP B JSE8 Hate) :
= =—5/16 !
=— 9/16 -= i
YO 1/s 561 89 Tive 318,88 Fon TmE- w0 N |mmsss | OCEAN DRILLING PROGRAM
316 BAR STOCK FOR THE TIP el (R TEXAS AXM UNIVERSITY |
2. MACHINE UNDERCUT ON TIP TO PROVIDE .002/.005 ANGLES & 1/¥ | SURFACE TREATMENT | OOLLEGE STATION, TDUS 77843
CLEARANCE AND BRAZE OR SOLDER TIP IN PLACE comens 1/30 x 4 L -
- [ PROBE, PCS CORE SAMPLE
concormarny e |™™ pes-13 Y (ope201)
T s e o 2 1 - T

OP6205




REVISIONS

J

\ STAMP PART NO.

1 7/16—-14 60° TP
GAGE NO. 32

NO. DESCRIPTION DATE BY CH. APR.
1 1/2
. 7/16 DIA THRU
o TAP 1/4 NPT
7 |
s _/
1.438 DIA

TOLERANCES
fOMESS NOTED
FRACTIONS % 1/64

MATERIALS
STL 4130-4140

HEAT TREATMENT

OCEAN DRILLING PROGRAM

TEXAS A&M UNIVERSITY

DECIMALS % .005 28—-32 Re
ANGLES 1/ SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843
CORNERS 1/64 X 45 PARKOLUBE e
ol v SCALE ADAPTER, PCS PROBE

INISH 1{5/’ FULL

conceNTRIGITY RERASY | 5™ pes-131 ASSUELY  (OP6201)

ALL DIAETERS  IDRaWN BY | DATE CHEGKED | 2 APPROVED | SIZE | DWG. PART NO. REV.

™ 0 U AUMANNIO7—08-90| J.T. AUMANN | =" 7=+ . | A OP6207
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961

0.031 X 45°

=—0.297

= 0.172

L_ .108

2.250 DIA
2.156 DIA

3\2/

NOTE:

63
1. ALL SURFACES TO BE \/UNLESS SPECIFIED OTHERWISE.
2. TAG W/OP6208 & MFO. DATE.

—1_ 2.250 DIA
VENDOR:
EUTSLER TECHMICAL PRODUCTS
’ HOUSTON, TEXAS
45' TYP PH. (713) s88-8209
m—
s e - wrm— OCEAN DRILLING PROGRAM
DECDWLE 005 T TEXAS A&M UNIVERSITY
comMERS uiqv:.s COLLECE STATION, TX. 77840
| FINISH 125 o TTE  SEAL BALL VALVE, HI-TEMP

CONCENTRICITY ALL [™™ 2:1

FTOIORESSURE CORE SAMPLER | “*°%Y (OP6200)

DIAMETERS TIR 003 , ‘Elimlgﬁ'“

oM 9/8/88 R o BT 9/ —7n— oPe208 ]"’




L61

61/8

R P, —
1 1/4 — 533% - 3/8 DIA THRU
—~! 13/16 |=— —~1/2 13/4
3/8—~ |= —~ [3/1¢ 17/16 — 14 60° TPI
), — 1/8 GAGE NO. 32
1/4 DIA THRU ~ ! /<45'
= T t Py fk—acff !
1.687 DIA 5 e L ’"__72_‘ 1.605 DIA
2 DIA i 15501 92 T——’L = i 7 11/40A | 1730 DA
- -3 -,4 AN I\
/ \ 116 X 45°
SEE DETAIL A 188 R TYP 1 /13 \
32
1/8 X 45° -~ |—1/8 .578 DIA X 1 1/2 DEEP
| 3/16 |- g TAP 3/8 NPT
STAMP: PT. NO. & MFG. DATE
0-5 1.750~6 STUB ACME =1 18~

S /63
I "2 PLACES

REF. DWG. OD1218

32 : URESS MOTED . e
/L ® | siae | OCEAN DRILLING PROGRAM
.005 R 7 e el e TEXAS A&M UNIVERSITY
TYP 1.495 AnoLES %1/ SURFACE TREATMENT | COLLEGE STATION, TEUAS
1.490 DIA Comiens 1/%4 ;“ 4 PARKOLUBE e
015 R 12650, OB hinie: dscoti=on - L st s wor SUB, PCS W/PROBE CHECK VALVE
. .PETN!SA (0oD3218) REQ'D. IV m,;m L —— "SSeY(0pe201)
OT TO SCALE ALL DIAETERS ool BY | OAT oHEoaD Z SIZE [OWa. PART NO.
™ 003 AMANMO2-00-9] 4T, AN | “Foe ] B OP6209




3 7/16-4~29 STUB ACME-2C
REF DWG OD-1122

7/16 WAS 13/32, 9/32 WAS 3/18

8 L.D. WAS 3-1/8, 4-1/2 WAS 2-1/4| W-11-8| TLP
4-12-91

ES | ECR179

—

STAMP PART NO. & FAB. DATE

861

8

e

gﬁ

499/.500 DA THRU 1/18 X 45
_\ r 1/18 R
7 W —" T —— P77 7z
=== ——————- 74
= N Al A
38
20250 DA 4238
(S ——— — —_— -4— 25/8 0
2500 S & zc:{ Sbﬁo
1/32 X 45 —f=—
< N X
R [P N
R m———; A T 7a
— 1.813 —= 1/32 R
5913 41/2
| 27/8 1 2.500 (REF) —
- 7/18
1/4 R (TYP) N‘—I A
T T N e =———=———a
__.% ] ™
2,630
SLOT THRU
r--— - —_ St -—H- —_ ——1— 3 3/4 DA
___( T 1] / |
Lt i) v )'—;-'7-.-;.;::_
DETAL "X ~ 4.?! ‘5(__ 3/8
b ?/8—-[-

12

/2
£ STANDARD INNER BARREL THD
REF _DWG OD-1000
GAGE §165
U
blagemeiicloe gy L ——ormer—| OCEAN DRILLING PROGRAM
sCowLt rae w"’” Ro TEXAS AXM UNIVERSITY
osces: E i PARKOLUBE _| COLLECE STATION, TX. T840
FINISH 125 re | BIT SUB / OPERATOR HOUSING
COMCENTRICITY ALL "TTPAESSURE CORE SAMPLER | %' (0p-8200)
DIAMETERS TIR 003 [ e oy = Toasas TPT™ orezio  TT




REVISIONS

NO.

DESCRIPTION

DATE

N\

B

7

1

7
e

100°

NOTE: MAKE FROM A 3/8 NPT SS PIPE PLUG

ﬁ 5/16 DIA THRU

FAKESS NoTED

FRACTIONS £ 1/64

MATERIALS
STAINLESS STEEL

HEAT TREATMENT

OCEAN DRILLING PROGRAM
TEXAS A&M UNIVERSITY

DECIMALS % .005
ANGLES =1/ SURFACE TREATMENT COLLEGE STATION, TEXAS 77843
s 0 e
SCALE - ROBE CHECK
ek o SEAT, PCS W/PROBE CHECK VALVE
D SYSTEM
CONCENTRIGITY ik PCS—131 (0P6201)
ALL DIAMETERS DRAWN BY DATE CHECKED = APPROVED- SIZE | DWG. PART NO. l REV.
=50 J AUMANNI02-09-90| J.T. AUMANN | %5, — - ——| A OP6211
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1| 7/84 WAS 0.125, 11/64 WAS 9/64

4-12-91 | ES |ECR180

00¢

63
I(z PLACES

.005 R _
2 PLCS T
2.396
015 R 2.391
2 PLCS DETAIL A
NOT TO SCALE l

0.062
DETAIL A | | 7/84
VA
2.161 2.560
2.156 DIA 2.555 DIA
2.233 DIA 2.031 DIA -t — H- 2 1/4 DIA
2.443
2443 oia .
45 A
2 PLACES 45
0.234—
Joess|__
0.661
(Y30 p—
TOLERANCES UNLESS MOTED | BeCu CDA-172
DIA m';::‘ COND AT
MoLES 3 VR ~ SOWASE TREAY |
CORERS L84 X af
F‘IN'ISH@ oAl AL TITLE
L - 49

NOTE:

TAG W/ PART NO. & FAB. DATE

TEXAS AkM UNIVERSITY

COLLECE STATION, TX.

OCEAN DRILLING PROGRAM

77840

BALL VALVE SEAT

CONCENTRICITY ALL

(W

TO'PRESSURE CORE SAMPLER| “0®Y  (0p§200)

T
DIAMETERS TIR .003 L ml P

TOM 9

oP8212




1 9/16 WAS 17/32, 13/32 WAS 3/8, 9/32 WAS 3/16 (O-RING GROOVE) |4-fz-91| £S Itcmmr

10¢

STAMP: PT. NO. & MFG. DATE

7 3/16
37/8
32

2 3/18 — 3/32 .188 R TYP

7/18 DA THRU 1/4 DA THRU
1 DIA. FLAT BTM X 3-1/2 DP, =3/ 4~ 9/16 = 1/2 DRILL THRU 1/8 X 4% 1"aot.cs AS SHOWN
TAP 1/4 NPT A 2 PLACES ON A 2.562 DIA BHC
BOTTOM OF BORE 13732~ |- 3/16—] TAP .375-16 UNC-28
/32 X 3/8 DEEP
JOETAL A

7 e

WW / |
2.245 1.620 | [ I [ 1
oA DA 1.750 DIA| 3.188 DI
a_jwm!'z‘o 1.875 m;'ow — ::g:gm—l.?sﬁ DIA— ;:g:gﬁ-‘- { 2 1/4 DK - :‘% DIA 2.032
2.745 1.868 | | i = | 1/8 RAD 5 2037 W
AY 7/' W - \/ l
— \ /A /// [ 7
VA 1/ A | J
1/18 X 45'/ n/az—)\
1.875-8 STUB ACME 1/186 R 1/8 R L_aggg_l i b
REF. DWG. 0D1318 ’
1/8-= -7-— 2 5/18 —=
3118
Lns DIA THRU
TAP 1/2-13 X 582 DEEP
T 'BOTTOM
.432 X .250 DEEP
(2 PLACES)
9/32
0-5 &
ﬁz PLACES
32
NOTE: O-RINGS REQ'D. =

0-RING 2-220-90 (0D3220)

OCEAN DRILLING PROGRAM

[T 36-40 Re TEXAS A&M UNIVERSITY
—%&— 0-RING 2-226-90 (0D3226 '
ot 10 Seae N il [P | oussor srarion re moss
FINISH 135 L MANDREL, PCS W/PROBE SEAL
CONCENTRICITY ALL |™™ 1 Lnigesd PCS-131 awe  (OP6201)
DIAMCTERS TIR D03 m x AT 0P8213 ]_.




20¢

REV | DWG NO. SH
A OP-6214 1
REVISIONS
NO. DESCRIPTION DATE ar - APR.
s =—0.297
B =—0.172
0.031 X 45°
l— 109
NN
t%& - T
2.250 DIA
2.156 DIA 22 2.250 DIA ; 2 g
vd
Jat
45" TYP
D | conros
™ | s rarw OCEAN DRILLING PROGRAM
CECMALS & 008 TEXAS A&M UNIVERSITY
ANGLES FR Y SURFACE TREATMENT COLLEGE STATION, TEXAS 77843
; CORMERS 1/84 X 45° ™me
M £ - e BALL VALVE SEAL
1. ALL SURFACES TO BE \/UNLESS SPECIFIED OTHERWISE. mlm SYsTOM ASSEMBLY (0P6200
CONCENTRICITY 1 PRESSURE CORE SAMPLER 2
2. TAG W/ OP6214 & MFG DATE A R T e . ) -
R 003 L CARTER p5-07-88 ToM 9/8/88 | B OP—-6214 A




REVISIONS

NO. DESCRIPTION DATE BY CH.
4 15/16
—~ 3/4 |
1/8 —
20 (.540 DIA)
i 15° —l
.500 f =
-295 DIA Sk e, DR - - ke ¥
(.302 DIA) —
1/4 NPT
NOTE: MAKE FROM 1/4 SCH 80 TYPE 316 SS PIPE
MA:% MATERIALS

FRACTIONS % 1/64

SS TYPE 316 PIPE

HEAT TREATMENT

OCEAN DRILLING PROGRAM

e o TEXAS A&M UNIVERSITY
ANGLES +1/2 SURFACE TREATMENT COLLEGE STATION, TEXAS T7843
CORNERS '&/!61‘/2‘4:' TME
- oz TUBE, PCS W/PROBE PORT
=, lu-:n'n{ass'v S o os 131 ASSEMBLY (OP6201)
ALL DIAMETERS AW BY | DATE CHECKED Z_ APPRO SZE [ DWG. PART MO,
TR:008 J AUMANN|01-08—90| J.T. AUMANN 'i/gj)-//?r—’ A OP6215

203




REVISIONS

NO.

DESCRIPTION

DATE BY CH.

APR.

NOTE:

0.359

2.406 DIA

9\\\\\\‘ I
o — 0.313
2.464
2.469 DIA

A A AT

2.531 DIA

1. TAG W/ OP6216 & MFG DATE.

TOLERA.'N!CES MATERIALS
. BRONZE CDA-932 OCEAN DRILLING PROGRAM
FRACTIONS + 1/54 HEAT TREATMENT
St o b TEXAS A&M UNIVERSITY
ANGLES + ‘./'2' SURFACE TREATMENT COLLEGE STATION, TEXAS TIB&3
CORNERS &64/\( 42’ TiTLE
1/64
SCALE
st v E SEAL RETAINER
REQ'D/ASS'Y SYSTEM ASSEMBLY
CONCENTRICITY 1 PRESSURE CORE SAMPLER (OP6200)
ALL DIAMETERS DRAWN BY DATE CHECRED APPROVED SIZE | DWC. PART NO. ot
A L CARTER [05-07 -88 _Tom 9/e/88 | A LoV M £ D

204




507

1| 13/32 was 3/8. 9/32 WAS 3/16 (O-RING GROOVE) Ia_u-ml zsl:cnm'

DRILL 1/4 X 1 1/2 DP
.955/.950 DA X .950 DP
1.100 DIA THD RELIEF
TAP 1-20 TPI

1-1/2 DL X .19 DP.

12 1716
iy ACME 8 3/18 2 9/18
ket owe o131 s 11718 — 1 7/18 —
i\ 31/8 STAMP NEAR PORT: = 1 3/16 —=
DETAIL A SAMPLE 1/4 o= 1 7/8-8 STUB ACME
REF DWG 0D-1317
1716 x w\ 1/18 X I»S'\ );cr —— Kocm. 8 —| /
» /] 2 |
l | A ! { Pl e e = ' 2.750 o
- :
2 /4 1.620 1,753 EJi (L N Cii I 1.919 DIk L
161504 = < T + . /8 1.630%
= 1 1.800
1875 L 1/18 R ()
1868 DA | 4" l; / j S L——— 19 |/ 1,808 sareon
l o R J}
T)\‘gp G L 1/32 X 45
13/32~ |
1/18 n—/ I——-c &
=l — 3/4 —~| [~ 1/4 | RYA \/
2 3/18 7/18 —1/4
/4 STAMP: PT. NO. & WFG. DATE
DRILL 1/4 X & DP
ON 8 ANGLE AS SHOWN
015 R
™
1/4 DI X 2 DEEP 005 R
A35/440 X 1 1/2 DEEP
s Sy LS |
. 07 X 87 €Sk s, —I- .
40D
#}5 D (SEE SHEET 2) o 63 740

NOTE: O-RINGS REQ'D.
0O-RING 2-220-90
0~RING 2-208-90

1/4 DRLL X
7/16 DRILL

TAP 1/4 NPT

0D3220
003206,

1 1/4 DP
X 7/8 DP

303
318 393 ow I

T
NOTE: SHEET 1 OF 2

racwees wess o | 1327 | OCEAN DRILLING PROGRAM
Mcih | 4556750 | TEXAS A%M UNIVERSITY
_":_f"u-‘“".' = COLLECE STATION, TX. Y7840
FINISH |25 o ™ MANDREL, PCS W/PROBE MANIFOLD
CONCENTRICITY ALL |™™ 4 e pCs—131 [==="" (oPe201)
DRI T S S el [E™ opezr7 [T




902

2| 2-13/18 wWaS 3-13/18 (ERROR)

lﬁlﬂ-'l'l'-ﬂl :cmol

DRILL 1/4 X 3 DP
DRILL 7/16 X 1 DP
TAP 1/4 NPT

2-13/18
STAMP NEAR PORT:

1/2-12 STUB ACME X 1
4 9/32 *Rﬂ{‘zm

777
CI-]

Pl 4

I

ey e M
Lo T

./aou.: 1 15/16 DEEP
A35/.440 X 1 1/2 DEEP
516 DW X 5,

/8 DEEP
TAP .562-18 UNF-2B X 9/16 DEEP

DMIJ..J‘IGDM:
165!{?

NOTE: SHEET 2 OF 2
mowers wess o | 55000 | OCEAN DRILLING PROGRAM
[ty '—m TEXAS AkM UNIVERSITY
_‘:_ﬂu-:."." paoLUSt | COLLECE STATION, TX. yrae |
FINISH 123 A g MANDREL, PCS W/PROBE MANIFOLD
coNCENTRICITY ALL |™ ¢ i pCS-131 w1 (0P8201 .
MAKCICRS TIR 200 w....ﬂ""’u. e D Yo mlf|" oPs217 | 3.
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OP-6218 1
REVISIONS
NO. DESCRIPTION DATE ay CH.
le—— (2.333 REF) —=
SEE NOTE 2 .015 R APPROX.
2 PLACES
/ FULL RAD /
/ 1/4 R 3123 SHPERICAL
(I a2 -+ 2.031 DIA
t | .500 N
% 2 T 5
= x j\ ! 7
o ] '7\ 7
= 185 01A THRU
o 2 HOLES
...,._I.
502
— - —— 1.300 —= —= =—-0.194
Des 2 PLACES
- }-— 1/4 2.600 ———=
~={.500 |=—
rummmws MATERALS
NOTES: Vil 9 :’:’m Lﬁﬁﬂ OCEAN DRILLING PROGRAM
1. X%/ FINISH ON SPHERICAL SURFACE. A P . s nLEXAS T
2. REMOVE MATERIAL EQUALLY FROM EACH SIDE SUCH THAT BOTH COMERS AR - b
SIDES STAY PARALLEL WITH EACH OTHER AND PERPENDICULAR s 133 FULL RALL
TO HOLE WITHIN .002 T.LR. BLEND RADIUS EDGES. FEOD/ASSY Sremiu ASSOmLY
CHMCETTY 1 PRESSURE CORE SAMPLER (0P6200)
AL DAMETERS  RiETY T BATE THECKED APPROVID WIT [OW0. PART WO
o |L CARTER|05-07-88 J.T. AUMANN | TOM 9/6/88 | B OP-6218




REVISIONS

NO. DESCRIPTION DATE | BY | CH. | APR.
0.015 X 457
TYPICAL \
= 901
‘500 DA
~-0.468

NOTE:
1. PLACE IN BAG OR BOX MARKED

W/ OP6220 & MFG DATE

U'E?.LEESRSA:gE'IED MATER'ALS
esiew | omu oo OCEAN DRILLING PROGRAM

ACT + /64 HEAT TREATMENT
o vl TEXAS A&M UNIVERSITY
ANGLES + 1/2 SURFACE TREATMENT COLLEGE STATION, TEXAS 77843
“"RNERS 1045:-/:443‘ TTLE
ANISH 125 o ] BALL PIVOT PIN

REQ'D/ASS'Y SYSTEM ASSEMBLY
PORCENITGTY 2 PRESSURE CORE SAMPLER (OP6200)
AL DIMEIERS:  Inaswe ey |  DAE CHECKED | appPOvED SIZE | OWG. PART NO. REV.
8 e | capicpos-o7-gg 1T Aumann | oM ase/¢8 | A | 0P-6220 |\A

208




REVISIONS

NO. DESCRIPTION DATE | BY | CH. | APR.
STAMP: 0P6222 & MFG DATE
HE i
188 J
3/16— [=—— 1.750 —
7 — y
§ 2
3/8 \
1390iA THRU - 3/16 R

e | e
s & e OCEAN DRILLING PROGRAM
Sy i i 28-32 Re TEXAS A&M UNIVERSITY
ANGLES % 1/2° SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843

'NERS 1/64 X 45° PARKOLUBE TITLE

OR 1/64 R s LINK
FNISH 18~ FULL
REQ'D/ASS'Y SYSTEM ASSEMBLY
e 2 PRESSURE CORE SAMPLER (0OP6200) |
ALL DIAMETERS  [oRawn BY | DATE CHECKED |  APPROVED SIZE [DWG. PART NO. ‘ REV.
TR .003 CorAnTrRinS_ N7 280 1T AUMIANK.  TOM QO /F /PP il CP—622?2

209




REVISIONS

NO.

DESCRIPTION

DATE BY CH. APR.

0.015 X 45°

TYPICAL

NOTE:

187
.188

f— 0.375—=

1. PLACE IN BAG OR BOX MARKED
W/ OP6224 & MFG DATE

R | e
[12
sswom |_om oo OCEAN DRILLING PROGRAM
A S x 1/64 HEAT TREATMENT
CECRAE o ok TEXAS A&M UNIVERSITY
ANGLES £ L[ SURFACE TREATMENT COLLEGE STATION. TEXAS 77643
IRNERS ‘I'G/QG:/.‘( 45° e
54 R
SCALE
s 125 e LINK PIN
REQ'D/ASS ¢ SYSTEM ASSEMBLY
CONCERTRICITY 4 PRESSURE CORE SAMPLER (0P6200)
ALL_EIA”EEPS DRAWN BY l DATE CHECHED APPROVED SIZE ID\FC. PART NO. | FEV.
B pas e - ~vi = e fes ’ AD_RD94 A

""U210
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REV | DWG NO. SH
A 0P-6226 1
REVISIONS
NO. DESCRIPTION DATE BY CH. APR.
. 3100 ———]
STAMP: OP6226 & MFG DATE
——2 3/16 /7
11/2
3.375-8 STUB ACME
SEE DWG B 0D 1327 1/3_..1 . | |=1/a ;/I"?_A)(‘:E“Ss'
X777, // / /_
&
</ /: 1.562 R f
SPHERICAL /
2.420 DIA |
5 . 2.031 DIA — 4
2 7/8 DIA 2:30C bia 1/L‘ 500 ‘ o
| } g /
A 186 —/
_/ / 2 PLACES
1/32 X 45 1/4 R —{ —0.194
2 PLACES (TYP)
1/4 = 2.600
fe—— 1.850 ——=
ui‘..unsnom e
) uf}“:::z" OCEAN DRILLING PROGRAM
S 2 28-32 Re TEXAS A&M UNIVERSITY
ANGLES +* /T SURFACE TREATMENT COLLEOE STATION, TEXAS T84
CORNERS &'1;%.‘%’ PARKOLUBE TME
sy 133, g OPERATOR HEAD
REQD/ASS'Y SYSTEM ASSEMBLY
CONCENTRICITY 1 PRESSURE CORE SAMPLER (OP6200)
AL DR DRAWN BY | DATE CHECKED APPROVED SIE | OWO. PART WO, T
i L CARTER[05-09-88 J.T. AUMANN | TOoM 9/6/88 | B OP-6226 A




[A Y4

3-3/18 DA 3.050 DA

1 0P—6228
REVISIONS

NO DESCRIPTION DATE_|BY| ECR

1118-3/32 WAS 16—-11/32, 11-1/8 WAS 9-3/8, (SEE ECR) 11-14-9210G ] 330

————— 5-1/4
e 5-3/32

1/8

\(45-

1/32 R MAX

2.031 DA

1/32 X 45

STAMP: OP6228 & MFG DATE

=

- -

1/32 X 45 —4=—

'

2.875 DA
| 45 CMFR

1/32 R MAX

2.375-8 STUB ACME
SEE OWG B 0D 1328

18-3/32 1/32 X 45
R
STL 4140 OCEAN DRILLING PROGRAM
s & | AT TEXAS A&M UNIVERSITY
2 i [FROTRE | mem e =
oty oy SPRING HOUSING
REQD /ATy SYSTDM
:‘"""" A m CORE_SAMPLER (OP—-6200)
A .lm»nLo-o;‘-.q .n AUMANN l ?]_ "3'9':5223 T"T
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REV |DWG NO. =
A 0P-6230 1
REVISIONS
NO. DESCRIPTION DATE ar CH.
S — 1/32 X 45'
2 3/16 DIA TYPICAL
22 30'
‘ i 1.890
1.895 O'A
2.855 DIA
1/8 X 45° —\
7
1/8 R /%R
8 PLACES \_
— 4 FLUTES fo— 1 —= STAMP: OP—6230 & MFG DATE
© 90°
UMNLESS NOTED WATWLS
. A uf:‘-“;‘:::ﬂ OCEAN DRILLING PROGRAM
DECMALS 4 .008 28-32 Re TEXAS A&M UNIVERSITY
ANGLES 21/r SURFACE TREATMENT | COLLEGE STATION, TEXAS
CORMERS g-:la.:‘..: PARKOLUBE TE
st 125 g OPERATOR SLEEVE
REQD/ASS'Y SYSTEM ASSEMBLY
e ! PRESSURE CORE_SAMPLER (0P6200)
ALL DIAMETERS DRAWN BY DATE oD APPROVID m_l_lﬁ PART HO.
™o |u cARTERps-o9-o8] 4T Aumann | Tow 9/6/88 | B |  OP-6230
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9/16 DIA THRU
2 PLACES © 18(\

1/32 X 45°

ALV |Dwe MO ™
1 0P-6232 1
REVISIONS
NO DESCRIPTION DATE [BY| ECR
1 18 WAS 4—-1/4, 5 WAS 3-1/4 1-14-92 [DG | 328

1/2

1/16 R

3 3/16 DIA -

3/8 X 45’—/

(/Y

2.850 DIA

1/32 X 45" —=

pem—

STAMP: OP6232 & MFG DATE —/

o

B ACME
00 1234

2

[ INT T T 7777 |

2
]t 1/8
/és;ncs 1/32 X 45°
7/ o/
2.850 DIA
- - -~4—2 1/8 DIA %38% DIA

nipiofill B w7 S OCEAN DRILLING PROGRAM
orOMAMS & 008 28~32 Re TEXAS AXM UNIVERSITY
. ] : ‘;ﬂ' l"::":&-t % STARGM, TDULAS p—
o ﬁm- perl) SPRING CAP
REUD/ANY oM -
"'"".."'._“ 1 PRESSURE CORE_SAMPLER 0P6200)
o WA BY | SN [T ey B | W, PART 0,
™o canTemjos-10-88 LT AUMANN B8 0P-8232




REV | DWG NO. -
A

9 ¥

OP—6234 1
REVISIONS
NO. DESCRIPTION oae | ey | o
1 | 34 1/32 WAS 34 5/16, 25/32 WAS 1 1/16 12/8/88 TOMP

\/\ 34 1/32

j/\ 22 1/2

-—17/8 — — 25/32

- =—1/8
/ 45?\ 1/32 X 45°
/ / | /
J—,{—/ﬂ[ A . =z v 4 y.a v y 4 2] [ =z - o . . v tr ol e
! 15 >
1.658
DIA = - o - i - s 1.875
1.650 2 3977 DA
1/32 X 45°
1.750-6 STUB ACME STAMP: OP6234 & MFG DATE 1.875-12 STUB ACME
SEE DWG B 0D-1217 45" CHMF TO THD ROOT

SEE DWG 0OD-1340

W MATERIALS

W&o | siww | OCEAN DRILLING PROGRAM
s o segidon i e TEXAS A&M UNIVERSITY
ANOLES &1 /r PURFACE TREATMENT ’_;?.ll. STATION, TEXAS
comens 1734 X 4 PARKOLUBE TIE
o oy INNER BARREL

concomaTy - " (0P6200)

ML aETING DRAWN BY | OATE GuoaD WPPROVED | BIE |DWe, PART NO.

J. e |L cARTERjo3—10-880 uT. AUMANN | TOM 9/8/88 | B OP-6234
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REV OWG N0, sH
A (P-£236
REVISIONS
NO. DESCRIPTION DATE Y CH .!PR,_
54 11/32 -1
~ /s 18 -
301" >t / 7
(2 AL L s, /A /T /A T/ /A Y
45° 45' . !
3.500 MA 30
3.500 DIA
3 3/4 DIA 3.288/3.300 DIA - - - 3.247 DA ——t + - 3258 OIA
(REF)
1/8 R 1 —=
N
i \ AT i 2
— X T 772 S | | L 777 s
1/32 R (MAX) STAMP: OP6236 & MFG DATE —
3 7/16-4-29" STUB ACME-2G
REF DWG 00-1121
NOTES:
TOLERANCES MATERIALS
UNLESS NOTED 455 SS
1) BOTH ENDS THE SAME e OCEAN DRILLING PROGRAM
e i e s L s TEXAS A&M UNIVERSITY
= SCALE
HRc=48 s 125 FULL OUTER BARREL
IMPACT=12 FT-LB @32F REQD/ASS"Y SYSTEM ASSEMBLY
CIVORRTE . * of) rr*l |___PRESSURE CORE SAMPLER (0P-6200)
""':";’m BRAWN BY | DAT “J—m-' “_I*"m M | mre | owo. PaRT no TTmv
; L CARTER j05-10~ J.T. AUMANN | TOM 9/8 B OP-6236 A




REMISIONS

NO. DESCRIPTION DATE BY CH. APE-
{ [ .41z was. 343, .990 was 865, .4z wns . 24> |9-20-8|E2 | ]
< 0.990 =
| 0.412
0.412 —— |——
&
2.375 2.250 2.375 2.750
2.370 DA 5555 DA 2.370 DIA 2.745 DIA
BREAK EDGE .010 R
NOTE:

1. TAG W/ OP62424& MFG DATE

UL?LEERANSETED MATERIALS
SS N
SST 410 OCEAN DRILLING PROGRAM
FRACTIONS % 1/64 HEAT TREATMENT
il (v piaifurmpien TEXAS A&M UNIVERSITY
ANGLES + 1/2 SURFACE TREATMENT COLLEGE STATON, TEXAS 77843
CORNERS L{!B#/)é 4'5; NTLE
1/64
SCALE
JANISH 125 FULL SEAL CARRIER
REQ'D/ASS'Y SYSTEM ASSEMBLY
CONCINIRICITY PRESSURE CORE SAMPLER (OP-6200)
AL DIAMETERS DRAWN BY DATE CHECKED AFPPROVED SIZE | DWC. PART NO. | eV,
e L CARTER|05—11-88| JT. AUMANN | TOM 9/6/88 | A OP—-6242 A

217



REVISIONS

NO. DESCRIPTION DATE

R

1 |SEE ECR FOR DETAILED CHANGES. o—22-981 ECR226

\A ’l/!l/!/ LR \A
NOTE:

1) THE ABOVE ILLUSTRATION IS FOR CAD ASSEMBLY/MERGE
PURPOSES ONLY.
2) TAG W/ OP—6244 & MFG DATE

SPECIFICATIONS

1) MATERIAL: 343" DIA. BETA—C TITANIUM.
SPRING MUST WMITHSTAND SHORT TIME EXPOSURE TO 350°C
(662F) IN SEA WATER WITH H2S AND CO2 IN SOLUTION.
2; SPRING MUST FIT FREELY OVER A 2.125" DIA. ROD WHEN RELAXED.
3) SPRING MUST AT FREELY WMITHIN A 2.875" DIA. BORE WHEN COMPRESSED
SOLID

OUID,
4) LOAD AT 5.125" HEIGHT = 300 LBS. MIN.
5) TOTAL COILS = 11.3
6) SPRING RATE = 71 LBS./IN.
7) SOLID HEIGHT = 3.875" MAX.
8) ENDS CLOSED AND GROUND.

TOLERANCES MATERIALS
e o | o OCEAN DRILLING PROGRAM
DECMALS 4 008 TEXAS A&M UNIVERSITY
ANGLES £1/7 SURFACE TREATMENT | COLLEGE STATIOK, TEXAS 77843
FNERS 1/84 X 45 TME ;
OR 1/84 R -
ARSH 138~ FULL OPERATOR SPRING
REQD/ASSY SYSTEM ;- AssaaBLY |, !
v bt 1 PRESSURE CORE SAMPLER (OP-6200)
ML SIATERS DRAWN BY DATE CHECKED VEL mlomrmfuo. 'm
TR .003 ae ’c—/,w c s ] A "TOPR7DLL 1

218




61¢C

S e e e e S S e
1 | CHANGED MATERIAL NOTE 3-14-90 ES ECR31
2| 3/32 WAS 1/8, 9/64 WAS 3/32 4-12-91|ES|ECR183
(.312 HEX)
.005 R TYP
5\3/ - = .562 DIA L
.430
45 DIA )
9/16-18 UNF-2A - 332pa 9 9/64
.327 Q
45° CHMF TO THD -
ROOT BOTH F_N‘DS 015 R TYP }
63
5/16 2 PLACES
1375 +a [ 3/32
7/16 ' !
f J \- SEE NOTE 2
0.172 .375 DIA., S.S. BALL (0D7216)
NOTES: —{ = .420 DIA
1. CONCENTRICITY .002 TIR ~ 373 DA
2. ROLL EDGE OVER TO TRAP BALL, — =
BALL MUST SPIN FREELY mmmmﬂw;is_ OCEAN DRILLING PROGRAM
3. MATL: 5/8 X 1-1/4 LG. LOW HD. SOC. CAP SCREW, S.S. oot TEXAS A%M UNIVERSITY
R T
OR 1/2 X 3 LG. SOC. HD. CAP SCREW, S.S. w_csive COLLEGE STATION, TX. i
4. BALL: .375 DIA. S.S., 0D7216. FINISH 125 - BULLET VALVE
5. TAG W/ PART NO. & FAB. DATE CONCENTRICITY ALL (OP-6200)
DIAMETERS TIR .003 OP6248 v




REVISIONS

NO.

DESCRIPTION DATE B8Y CH. APR.

NOTE:

r (0.281) r 0.141

GicEes

\ 1/8 DIA THRU

3 HOLES AS SHOWN

1/8 DIA X 1/2 DEEP

1) TAG W/ OP—6250 & MFG DATE
2) MATERIAL: 3/8-16 X 3/8 LG HEX HD CAP SCREW

TOLERANCES
UNLESS NOTED

FRACTIONS + 1/64
CECMALS + .005

MATERIALS
SEE NOTE

HEAT TREATMENT

OCEAN DRILLING PROGRAM
TEXAS A&M UNIVERSITY

ANGLES = 1/ SURFACE TREATMENT COLLEGE STATION, TEXAS 77843
ORNERS 1046: /)é:-g’ TITLE
SCALE S
ANSH 157 2:1 OUTLET SCREW
REQ'D/ASS'Y SYSTEM ASSEMBLY
CANCEIIRICTY 2 PRESSURE CORE SAMPLER (OP—6200)
AR DIMEIERS DRAWN BY | DAIE CHECKED APPROVED SIZE |nwc PART NO REV.
I SR J AUMANNIO6-13-88! OP-6250 | A

IT AUMANN | TOM 9/6/88 h
220




122

3

o
m

3

REVSIONS
O, DESCHREON | owe [ o | oo | wm
1 | 7/8 O X 3/8 DP C'BORE WAS 3/4 DA X 3/8 DP 12/13/88| Towe | Towr
13/32 WAS 3/8, 9/32 WAS 3/16  |4-12-91 | ES | ECR189

2 9/16

— 1 7/16 —~

B = 1.9/18] 1 7/8-8 STUB ACME
REF' DWG 0D-1317
13/32 - 1/ =] =
1/18 X ‘s\
P, T s |
'\ = o 2 174 ow
1452 00 139000
18750 veonx [V PR 163004 1919 DA
1599 2 15/16 DP ﬁk I l
¢ AN Ay S
| 7/8-8 STUB ACME \— 1/32 X 45
REF DWG 0D—1318 1/18 R B l—=C 1/16 X 48
2 15/16 3/18 DA X 2 1/4 DP
s 3/18

1&:&\ X 1 7/8 " DEEP
A435/.440 DA X 1 1/2 DEEP
518 DI X 5/8 DEE

TAP 9/16—18 UNF-2B X 9/16 DEEP
07 X 82 CSK

STAMP: OPB252 & MFG DATE

.36 DA X 1.75 DP
7/8 DA X 3/8 DP C
SECTION B-B }L‘:TJ 'B-16 UNC-28 X 7/16 DP SECTION C-C
TOLCANCES WALCSS MOTED | it OCEAN DRILLING PROGRAM
[e= = |23 ne | TEXAS A&M UNIVERSITY
AGLLY » LR
gl PARK OLUBE COLLECE STATION, TX. T840
FINISH 125 i TR B ACCUMULATOR SUB
CONCENTRICITY ALL |™™ ! el n_| ™" (0P-6200)
DIAMCTERS TIR 003 EWM =™ orezsz [T




(444

>3

OP-6254 1

—=1.490 =

FULLR\

~— 19/64

I—— 3/32

s,

REVISIONS

DESCRIPTION DATE BY CH. APR

SPLIT RING e
031 MAX
NOTE:
mnungs MATERIALS
1) PLACE IN BAG OR BOX MARKED W/ m“‘”‘ :‘:’m LB i OCEAN DRILLING PROGRAM
OP-6254 & MFG DATE paipillerinidl s TEXAS A&M UNIVERSITY
ANGLES + /T SURFACE THEATMENT COLLEGE STATION, TEXAS 7843
CORNERS m}:‘::g PARKOLUBE e
s 125 L SPUT RING
REQD/ASS'Y SYSTEM ASSEMBLY
CONCeN ety 1 PRESSURE. CORE SAMPLER (OP -6200)
AL MAMETERS  [oRawn BY | BATE CHECKED | APPROVED | SizE [Dwe. maaT MO T i
00 L CARTER|06-06-88 J.T. AUMANN l ToM 9/6/88 | B OP-6254 A




£CC

REV |DWG NO. -
A 0OP—-6256 1
REVISIONS
NO. DESCRIPTION oare | sy [ on | aem
1 | 3 1/2 WAS 3 3/4, 1/2 WAS 3/4 12/8/88 TOMP TomP
jfe—-—31,2
.375 DIA THRU —{1/2 215/32 ——
2 HOLES © 180" :
1 9/16 —=|
MIN FULL THD
3/16 X 30° -y 3/32 X 45°
X |2 ZIZ I
. 3.425
3.265 DIA —f— - ——f ——~+—- 3420 [ 33/40A
3.547 DIA
3.500-8 STUB ACME
REF DWG 0OD-1337
1/32 X 45" —
A 1/7
STAMP: OP—6256 & MFG DATE T s
WEW | svew | OCEAN DRILLING PROGRAM
il uiodt M Eeriee TEXAS A&M UNIVERSITY
MOUES 4 1/7 | SURFACE TREATMDNT | ODLLEGE STATION, TEXAS
CORNERS m&c: PARKOLUBE TE
- oy QUICK CONNECT COUPLING
REQ'D/ASSY SYSTEM ASSEMELY
coNcOvaITY 1 PRESSURE CORE SAMPLER (0P6200)
ALL DIMETERS DRAWN BY | DATE G APROVED WIX [OWR. PART MO,
T |L CARTERp8-06-88 JT. AUMANN | TOM 9/8/88 | B OP-6256




%2t

OWG NO,

OP-6258

REWVISIONS

NO.

23 5/8

\/\

1.875-8 STUB ACME
/ REF DWG OD-13'7

/ [
<-4/ / /~ /S /S /4 [ LS V4
39( N '
1382 o
- & - - s B RS }:ggg DIA 1.919 DIA
3\2/ ! 45.'\ 2 1/4 DIA
¥ .. _,A\
it i S A A A i U 0 5 B B MM i s
N 1/32 X 45°
STAMP: OP-6258 & MFG DATE 1/4 ~ — 1/16 X 45
1 5/16—~]
—1 7/16 —

NOTE: BOTH ENDS THE SAME

Taumn?‘léﬂ MATERIALS

wumiom |w-secwal  QCEAN DRILLING PROGRAM
sninpsirarongl Wb iy IO TEXAS A&M UNIVERSITY
ANGLES 2 /T SURFACE TREATMENT COLLEGE STATION, TEXAS TTBAD
CORNERS m/i.‘i‘ TINE
e - ACCUMULATOR BARREL

REQD/ASS'Y SYSTEM ASSEMBLY
oaidsehld 1 PRESSURE CORE SAMPLER (0OP6200)
ALL DIAMETERS [ Y | DATE CHECKED APPROVED SZE [ UWG. PART NO. V.
000 L CARTER|06—-08-B8 J.T. AUMANN | TOM 9/6/88 | B OP—-6258 ] A




REVISIONS

NO. DESCRIPTION DATE BY
1 | 1/2 WAS 7/16, 9/32 WAS 3/16 O—-RING GROOVE 4-91 | ES | ECRI80
— 9/32 |=—
e 63
laz PLACES
-— 1 9/16 —=
12 = 005 R
TYP
5/8 I=r .015 R 1.394
TYP 1.389
1/4— | / l
l 1 LIS il |
11/2 1" DIA - 4 }:gfgom
DIA l
1 % ,4 |
1/16 X 45° (TYP)
g 1”-——-\ -12 R

2 PLACES

w% MATERIALS
Sl ECL nEEL e OCEAN DRILLING PROGRAM
SUMALS & JOOB 1/ - 1/2 H - TEXAS A&M UNIVERSITY
ANGLES /7 SURFACE TREATMENT COLLEGE STATION, TEXAS T7843
CORNERS w:j"‘:’ ~ e
SCALE
MWSH 125~ FULL ACCUMULATOR PISTON
REQ'D/ASS'Y SYSTEM ASSEMBLY
SE——— 1 PRESSURE CORE SAMPLER (OP-6200)
ALL DIAMETERS  I'opawn BY | DATE CHECKED APPROVED __ | SIZE | DWG. PART NO. REV.
W 203 L CARTER|06-07—8 -2 -9 fout A 0P6260

225



97¢

REVESIONS
o DLICRPTION DATE | ov | o | wen
1] 7/8 D X 3/8 0P C'BORE WAS 3/4 Dw X 3/8 DP  [13/13/88 Towe =
2 | 9/32 WAS 3/16 O-RING CROOVE 4=12-91| €5 | ECRIBT
P 7 3/8
013 l— 2 3/16
- — B, o
—- 3/4 1/4 — 1 7/8
1/16 X 45 7/16—= 1
1/16 X 4% =
/ _\ = C 3/16 DA X 3 3/8 DEEP
DETAIL A \ _—-—J D /_
A W 7.4 .
1.62 010 8 y75 % 1,755DA =
g utg""‘ vson [co| b ) LTSV MR N L AL AL /)‘ur 2 1/4 DI
1868 DA 1-3980m bl | ¥ L= f
I. ! P Ji-...___ — - ...--'-"""""'..-
J-—ﬁ‘- i - ——
. 4

0.175~=

aassd b

3/16 DIA X 3 3/4 DEEP

o
8103m /
oudssa'nu—e—— — o
' _ l L]
N L/
— = .290 MIN FULL THD

3/8-24 UNF-2B

)
45
1/16 R L‘ C

1.875-8 STUB ACME
REF DWG OD-1318

\—STAIIP: OP-6262 & MFG DATE

i %

1/4 DA X 2° DEEP

.435/.440 X 1 1/2 DP

516 OW X 5/8

EP
TAP .562-18 UNF-28B X 9/16 DEEP

|

07 X 8T CSK—’
[
AP 3/8-18 UNC-2B T )
4 DA THRU
1/4 NPT
SECTION D-D
TS s o L S e~ OCEAN DRILLING PROGRAM
ey B 28-31 Re TEXAS A&%M UNIVERSITY
Hﬂux“ v: o PARWOLUSE | COLLICT STATION, TX. yrado
FINISH 125 R REGULATOR SUB
s s (OP-6200!
Tl o e B e

c | op8zez




L22

RCVASIONS

0. DESCRE IO pare | o [ on [ aem
1 1.500 DA WAS 1.450 DiA h2/13/88] TowP | rone
2 13/32 waS 3/8, 9/32 WAS 3/186 O-RING GROOVE 4=12-91 £S5 | ECMiBA

9 3/4
— 2 3/18 2.600
—~ 3/ 1/4 1/16 X 45 —1 7/16 —
1/16 X 45 13/32 — - Jag O 1 5/16 — ;g;’afcﬂf,;?;‘
DETAIL A ~ .780 DA — Lr/c
= =R AUV M M7~ ==
M /] " /N 152 R uax) \/,’Q\l !
1.620, l 1/32 R (Max) 4 1.800 pu
le‘sm W 1.500DWA 1.806
1875 1.146DIA 1.755 DIA—t—|= - - - 44 1628pu 1 1919 O
1.888 04 1/8 ) Jo 1/16 R 1,630
32 | IS Pt 2 1/4 DA

szl 4N

’?7//ﬂ/

1/16 R

—l 14

51/8

STAMP PART MO. & FAB. DATE

\— 1/32 X 45

1/16 X 45

TLEMACCE SUEI et N ornor— OCEAN DRILLING PROGRAM
[y 28-32 Mc TEXAS A&MN UNIVERSITY
“":“ fu ": ) PARKOLLIBE COLLECE STATION. TX. 7840
FINISH 125- S e REGULATOR HOUSING
CONCENTRICITY ALL ™™ ! "y MY (OP-8200)
DIAMETERS TIR 003 [T —T=%

C Lo il




REVISIONS
NO. DESCRIPTION DATE By | cH. | amr
7
g
I !
21/32 DIA — 3/4 DIA
1.410 DIA f A n
1/4 =~ =
— - 5/8
NCTE:
1) PLACE IN BAG OR BOX MARKED W/ OP—6266 & MFG DATE
TOLERANCES MATERIALS
RIS B STL 4130-4140 OCEAN DRILLING PROGRAM
FRACTIONS x* 1/64 HEAT TREATMENT
DECIMAIS % .005 28-32 Rc TEXAS A&M UNIVERSITY
ANGLES +1/2 SURFACE TREATMENT COLLEGE STATION, TEXAS 77E=3
“ORNERS L’és‘{/’éfé' PARKOLUBE TITLE
SCALE PRING PAD
FNISH 125 =Y REGULATOR SPRING PA
REQD/ASS"Y SYSTEM ASSEMBLY
CONCENTRICITY 1 PRESSURE CORE SAMPLER (OP—6200)
ALL DIAMETERS DRAWN BY | NATE CHECHED APPROVED Si7t LN" PART NI | SIv
= Res vonpaRTERlne Lo gl T aimsaee TOM 0 /g /88 OF —AR26F - &

228
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REV | DWG NO. SH
A OP—-6268 1
REVISIONS
NO DESCRIPTION DATE ey CH. APR.
4 3/4
(1/2) —= 41/4
—= 3/32 |
3/8 = |——2 3/8——~
1= = 3/16
DETAIL A 0'-5°
2 PLACES
r | ¢ |
™) 1| I 1) —
| =g _I_ |
!
< 45 __DETAIL A
=] 2 PLACES
< 5y < NOT TO SCALE
© wvo =) 5/8—18 UNF-2A
o -
< <+ o
] 4]
R
= g OCEAN DRILLING PROGRAM
Kssagalicd TEXAS A&M UNIVERSITY
1. MATERIAL: ANGLES 2 SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843
3/4 DIA X 41 /4 LG SOC HD SHLDR SCREW. mg‘:‘f‘“‘: PARKOLUBE e
o SCALE REGULATOR ADJUSTING SCREW
2. TAG W/ OP—6268 & MFG DATE oL
REQD/ASS'Y SYSTEM ASSENBLY
CONCENTRICITY 1 PRESSURE CORE SAMPLER (0P-6200)
AL DIANETERS DRAWN BY | DATE CHECKED APPROVED STE [OWS. PART NO. RV,
" L CARTER|05-14-88 J.T. AUMANN | Tom 9/6/88 | B L OP—-6268 I A




OEZ.,.. .

10-1/2

5/3—[/-—

DRILL 1/4 THRU
/— ) PLACES
180* APART

Lt Ll LL& Ll LrL Ll Ll Lt Lt f7 L1L LL8 LrL LLf LiL LL Ll Ll OVl LS
-

| 2-9216 2-13/16
LD. 0.D.

y.a 50 o.aum

VB AEEY A Al I T O S A A £ S A SRR R S £ S AT R T S Y S A AT 5SS A A

STAMP:  “0OP6270-0° &
FAB. DATE (MO. YRD

\— ASSEMBLE 174 X 3 SS ROLL

PIN <OD7124) AND GRIND
FLUSH WITH 0O.D.

PATCAIALS
Tswess s woreo 0 RR TR OCEAN DRILLING PROGRAM

DECHALS 9003 — s TEXAS A&M UNIVERSITY

ANGLEE = LR

CONERE /84 X o COLLECE STATION, TX. 77840
ML TITLE
FINISH 333 FULL PCS KICKDUT BODY
CONCENTRICITY ALL |™™ i PCS | et 0p6200)
WEGAT

DIAMETERS TIR 003

Bec BS791

I R | 0P&270

o




1€2

STD. INNER BBL. THD. ~
SEE DWG. #0D1000

e o e o ————

REVISIONS
NO DESCRIPTION DATE |BY| ECR
1 |ADDED 1* HOLE <2@180%) 1-15-92 IDE |ECR332 |
N 16-1/4
N 13-5/16 2420 .
1 HOLE 2 e 180° .
|/ &/ /E//&/4 I'}\ _‘7}‘-2}'7‘/-7-'— 1732 X 45°
2-7/8 ]
DIA 2.250
. 2510
= a2 = = o= = = 2515
DIA
3-1/2
DIA
|/ T/ S/ /A Ll LA

ZSTAMP: DP6272-1 & FAB. DATE —~{ 3/4

l— 4. INNER BBL. THD.
I

NG 13-3/4 (REF) SEE DVG. #0D1000
o)
b e ook OCEAN DRILLING PROGRAM
wcows gav0 R e TEXAS AkM UNIVERSITY
ccacgl g A — _COLLEGE STATION, TX. 77840
mar TITLE
potinil FULL PCS COLLET SUB
CONCENTRICITY ALL |™™ 1 aad PCS | === (OP6200)
DIAMETERS TIR 003 'lii Ehi'uli'zﬂm ‘T'H




oY
S
> )| et
Q
|
0
N %
oy B -
| ™ N
P NG 0N B
- el N 3
(8))] -
6 S §
r R
23 |
2 o= 6;%
uZ = Cx=
30 > >CF
m 0N R-:
N %05
%8 12>
o ﬁ b
umessnoren | 31698 OCEAN DRILLING PROGRAM
FRACTIONS + 164 | FEAT TREATWENT TEXAS A&M UNIVERSITY
DECIMALS =+ .005
ANGLES +1/2* | SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843
conug:sml‘n; e SCALE iy
FsH 123 FOLL PCS COLLET SEAT
CITY REQ'D/ASS'Y. SYW m S ASSEMBLY ( OP 6 2’ OO)
s [oRAwN BY TE | . CHECKED OVED | SIZE [OWG. PART NO. REV.
- 75 1B or Tou| A | OP ©ZT74

232




g€eT

[1] AODED ¥ WOTE

|€s]s.3-64 5

» ™
SECTION A-A

1% -8UN 2B
~-45° CHMF._TO
THD RoOT ]
TN
F . L L L L L l‘ L y — ﬂ—_
P
1625 15° HeX45" 1875
__ DiaX %,'75 DIA.
1813 AX
»* 7/ 2125
[}ER DIAC . Vo~ DIA,
y i . y - v o sy o y i ;\[

4

“SECTION BEFORE. MILLING SLOTS

STAMP. - 6% MILL THRU -_8_SLOTS
-PART_NO. - 40— EQ.SPACED (ZAew X4k e)
FABR DATE.
L 4Y, DAL
SLOT LENGTH (e
e (Yo
/_ _/ﬂ ] N
T < —
s D i
2k 110 - c—— — e
ap. LD, > =" '
p= H
/A7 ~
% |

¥ OMENSIONED TOLERANCES TO BB QWELKED
BEFORE MALHIMIMG SLOTS.

Tone Hfos| B

wesnow | - FIAG OCEAN DRILLING PROGRAM
ANGLES  +1/2° "-"'“"E_w mm‘“‘- i mo
m' 1’; x a5* .
e “FULL ECS_BALL COLLET
e R L R Etoe e.z.oo)
ALL DIAMETERS [~ CHECNED | APPRAOVED !
™ o Bl o ez7e |1




KAXA

2%
-7 % ' 4
o ]éf 25| 3 % * o
o " i DR L/64 TvRL 4 TAP o )/
'51;:;?. mﬁeﬁgxia \ | f-1>uue-z, (4 PLace) \ ! r 45
===y / il
7 77 s
~——
r? :f' ! : L {56 1 / _ 45 %y,_“
A 2.c40| -
- zm_ e oz de® 26?5
l_“ 1 10, ) ,/-
L./ 7 250
Yaz ¥ 45 ///:!462 ,zgi»&
37 L] _\k | / " .
CHAM, (MAY) - Wie 45
J o TNy X
=X — " / -
/]
' I. _M\lm.'I'll-liIZE':?g5 L—-;’a—"
THRL RELIEF W
44 é;anbzt;{.?s‘:'{e;w 4 SHPRADIS L 2%4 -6 sTue ACME
\ o.0. ( R2P. owe. OO0 1225)
8%
\ e UMESSNOTED | M40 or 420 OCEAN DRILLING PROGRAM
STO. WNER BBl THD FRACTIONS + 184 %m TEXAS A&M UNIVERSITY
(reF. ODwer. OD1000) mumles :.‘n; SURFACE TREATMENT | COLLEOE STATION, TEXAS 7843
CORNERS 1/84 X 45" TITLE
?‘%‘u‘_i D‘“"Tégo{;_ o, o . PCS LANOWNG Sue
_(2) A0S, AT o s et
s 7 OueE PCcS e (oP 62.00)
SRR Y| BATE SRERED AEERGAD ] i
i 4 ES s34 Tor~ W B OP 6216




@ 1 ‘
ped
DIA
e-13/16
DIA

STENCIL: ‘DP6280-0° & FAB. DATE

rcwess wess oo | STEEL | 0CEAN DRILLING PROGRAM
DECDWLS 4005 TEXAS A&M UNIVERSITY

ANGLES ¢ /2 COLLEGE STATION, TX 77840
CORNERS 1764 X 49

TITLE '
FINISH 355 PCS_SPACER RING F/ PCS LATCH SPRING ‘

e __PCS___ AORY  (DP6200)
x|

Y.
-15 92| "'z Tow—|™ 1a["opeeso | |

235




9€¢

{4 -Bou-2a
THREADS
(48* CHBK,TO THO,
Root)

34%

i [
\ .» 4 MILL FLAT \/ — 2 20— '%ZJ
paoen, R F

16

i %R (rveed
o — 1 —2%—% Yo [— ] MILL FLAT AFTER
){&-:’:-lw‘_ 154,00 1 ? o, J;_ _ F)’ Jords / CUTTING THOS. 2
o | | : |
1~y {{ ]/ 7777 /- /0 /A |
120 . - =
/ mu?' J L

g 2000 Q 4 2000
Y4 -Bu-2a 10 FUST TOPLET
THREADS
(45* cram.To
THO, RooT )

s | SoEw OCEAN DRILLING PROGRAM
FRACTIONS & 184 | HEAT TREATMENT TEXAS A&M UNIVERSITY
]

T 'mggmm—m e

g P el o ™ Pee Purinier Neok

P LE £/ PSS LaTew

‘ ccemem | SRS | 20p, —=(or 6200) |
1 | ReDesienied LoWER EMD (MuLED FLAT)  [es|G.s.aste| ™ e [ o l:ﬁ-—- Yool G| OB 2B | |




REVISIONS

NO,

DESCRIPTION

DATE

SEE ECR FOR DETAILED CHANGES

0|3

5-22-91

il

N

Jold

1) THE ABOVE ILLUSTRATION IS FOR CAD ASSEMBLY/MERGE

T

PURPOSES ONLY.
2) TAG W/ OP6284 & MFG. DATE

SPECIFICATIONS

1) MATERIAL: ,218" DIA. BETA—C TITANIUM
SPRING MUST WITHSTAND SHORT TIME EXPOSURE TO 350°C
(662F) SEA WATER WITH H2S AND CO2 IN SOLUTION.

NN p GN

I

SPRING MUST FIT FREELY OVER A 2.063" DIA. ROD WHEN RELAXED.
SPRING MUST FIT WITHIN A 2.563" DIA. BORE WHEN COMPRESSED SOLID.
LOAD AT 5.3" HEIGHT = 100 LBS. MIN.
TOTAL COILS = 13.3
SPRING RATE = 12 LBS./N.
SOLID HEIGHT = 3.625" MAX.
ENDS CLOSED AND GROUND.

TOLERANCES
UNLESS NOTED
FRACTIONS 2 1/84

MATLRIALS
NOTED ABOVE

HEAT TREATMENT

OCEAN DRILLING PROGRAM
TEXAS A&M UNIVERSITY

DECMALS & .005
ANGLES * 1/ SURFACE TREATMENT | COLLEGE STATION, TEXAS
~ORNERS w/:':::' e -
SCA -
S - OPERATOR SPRING
REQ'D /ASS’Y SYSTEM o AsseMBLY
oY 1 PRESSURE CORE SAMPLER * (OP—6200)
AL DIRETERS oA WN BY | DATE CHECKED APPROVED SIZE [DWG. PART NO. l REV.
TR .003 5)33/@ g A | OP6284 1

237
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8€C

2 7/16 ——=

’-—— 23/8 —i

45° 1 5/16 —=

A -

REVISIONS

-

2-5/8—8 STUB ACME WAS 2-5/8-8

1n-8-88

3|q
Q|2
N

fe—1 7,/16—=

—1/4

s

1.875—-8 STUB ACME
REF DWG. 0D-1317

2-
1 11/16 MIN—=]
— 1/8
1/32 X 45° e
—\L- ,
2.478 DIA
2 15/16 DIA 2 1/8 DIA "
2.625
2.619 DIA

2 5/8—-8 STUB ACME —/

REF. DWG. 001344

L o

v

\1/zla R

—
NA SN

s 1
1.

.625
630 DA

!

1.800
1.806 DIA

1.919 DIA

2 1/4 DIA

\—1/32 X 45°

1/16 X 45°
3/4 DIA THRU
4 HOLES © 90°
STAMP OP—-6286 & MFG DATE
W MATOUALS
S AN S a0 OCEAN DRILLING PROGRAM
DECMALS & .008 28-32 Ro TEXAS A&M UNIVERSITY
aOLES 2 1T SURFACE TREATMENT | COLLEGE STATION, TEXAS 778
CORNERS m).t‘&:' PARKOLUBE e
sy 138 ’Fr:LI.L‘ VENT SUB
REQD/ASSY SYSTEM
i coNCENTRICITY 1 PRESSURE CORE SAMPLER (OP-6200)
L DI DRAW BY | DATE R APPROVED IE [Owa. PART MO, ™
g e L CARTER|08—-13-88| J.T. AUMANN | Tom 9/6/88 | B OP-6286 l 1




NOTE:

—==— C.063

2 7/8 DIA

2.635 DIA

1) PLACE IN BAG OR BOX MARKED W/
OP-6288 & MFG DATE

T?-LE!éR)\NCLjD MATERIALS
UN S NOT
: 4130/4140 OCEAN DRILLING PROGRAM
FPACTIONS = 1/64 HEAT TREATMENT
s 1o | B o TEXAS A&M UNIVERSITY
ANGLES +1/2 SURFACE TREATMENT COLLEGE STATION, TEXAS 77843
CORNERS %64/!44.;‘ PARKOLUBE MTLE
1/6
SCALE s
ANISH 125~ FULL SHIM 1/16 THICK
REQ'D/ASS'Y SYSTEM ASSEMBLY

s il % PRESSURE CORE SAMPLER (OP—-6200)

ALL IAMETERS DRAWN BY DATE CHECKED APPROVED SIZE | DWG. PART NO. | REV.

i JT.A. |07-19-88| JT. AUMANN | TOM 9/6/88 | A OP-6288 P A

239




REVISIONS

NO. DESCRIPTION oaTE | oy | o | AR
-4 500 fj=—
I y/4
l
2 7/8 DIA
2.635 DIA
; | |
NOTE:
| ;
1) PLACE IN BAG OR BOX MARKED W/
" OP-6289 & MFG DATE ;' 4 “"' T
TOLERANCES AT
e aon | iSfiio_|. “OCEAN DRILLING PROGRAM
prerglietet £ -45}, ) TEXAS AGM'UNIVERSITY
ANGLES - & 1/t | SURFACE TREA STATION, TOUS 77843
OTEB ;.:‘u- e kS / A TR
§ . 1@/-.9 AR P S SHIM - 1/&: THICK
e P o] SYSTEM yir ASSEMBLY (OP 6200)
' -1 PRESSURE CORE - e’
L BT N R SZE [OWG. PART NG, V.
ik : 524'*’*"-""-"""7 ﬂ?n?lm A | ops289
240




REVISIONS

NO.

DESCRIPTION

DATE BY CH. APR,

NOTE:

=t b= 325

2 7/8 DIA

2.635 DIA

N

1) PLACE IN BAG OR BOX MARKED W/
OP—-6290 & MFG DATE

TOLIELRANCES MATERIALS
UNLESS NOTED

° st OCEAN DRILLING PROGRAM
FRACTIONS = 1/64 HEAT TREATMENT
DECIMALS % .005 28-32 Rc TEXAS A&M UNIVERSITY
ANGLES +1/2 SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843

RNERS 1/64/.‘( 45 PARKOLUBE TILE

OR 1/64 R
SCALE _ TL
FNISH 125 FULL SHIM ' /8 THICK
REQ'D/ASS'Y SYSTEM ASSEMBLY .
CONCENTIICITY 2 FRESSURE CORE SAMPLER (OP—6200)
[ e DRAWN BY | DATE CHECKED ' APPROVED SIZE | DWE. PART NO. | mev.
e .00 1T A= 4r. = T “raa A le foe A ADE TN oA

241 B




KEVISIUNS

DESCRIPTION DATE | BY | o | APR

250 —o= e

2 7/8 DIA

s
&

NOTE:

1) PLACE IN BAG OR BOX MARKED w/

OP-6291. & MFG DATE

2.635 DIA

TOLERANCES MATERIALS —=
Ml B L OCEAN DRILLING PROGRAM -
DECMALS £ .008 |  28-32 Re TEXAS A&M UNIVERSITY i
ANGLES ~ # 1/2 | SURFACE TREATMENT | COLLEGE STATION, TEXAS gt
CORNERS 1 : /§44=' PARKOLUBE ™me : e i
Rl SCALE |- ° :

% sy - SHIM — 1/4" THICK
SonoE REQD/ASS’Y SYSTEM . ASSEMBLY
pgonis i e PRESSURE CORE SAMPLER (0P-6200) - -
“nne’ | |ORA TE CHECKED SIZE |DWG. PART NO. REV..
-y s | S 75:'::7-:/7' A 0P6291

- 242




£vC

REVISIONS

DESCRIPTION

DATE

2-5/8-8-2G STUB ACME WAS 2-5/8—6

38 3/8
18 29/32
-2 1/4 ] 1.063t=—
o2 MIN— e 2 MIN -
5/16— j=— STAMP OP-6292A & MFG DATE
—= t=— 5/16
\ JL /i
- —— g VA Y A i A, | . A £ 7 pl—p- - A A i, i JL v A i e
S | 4 5/ 7
215,16 DIA | 2223 piA 4 2.672 ‘
2'533 el v dm— 4] d— zsooDlA ZGBBDIA S l—— X, AN PSS d). | - - . D'A
2.672 DIA 2.505 . Z.SSODM |
NN el
| A 30 | Pan {
P o s’ II.I. L I" A . - — rad 7 7 yd .r;,r_ A A 4 e o
\— 2 5/3-—8 29° STUB ACME 2 5/8-8—-2G 29" STUB ACME
REF DWG 0D-1227 REF. DWG. OD1343
1/32 X 45°
; mm:gu_; MATERIALS
pomies, iy A (L OCEAN DRILLING PROGRAM
DEMALS & .008 28-32 Re TEXAS A&M UNIVERSITY
ANGLES % 1/r SURFACE TREATMENT COLLEDE STATIOM, TEXAS TR
CORNERS. 1/84 X 45" PARKOLUBE |z
W, o ACTUATOR BARREL
REQD/ASS'Y SYSTEM Y
COMCENTRIITY 1 PRESSURE CORE SAMPLER (oP-6200)
AL DIAMLTERS DRAWN BY DATE CHECKED APPROVED WIL [OWO. PART WO, Tu
e J AUM 7-19-88| J.T. AUMANN | Tom 9/6/88 | B OP-6292 1




VA4

NO

DESCRIPTION

REVISION

S

DATE |BY| ECR

2-3/4
— 2-1/4
e 1 .
SR EL I
1/32 X 45° i T)'N
i 1/16 X 45°
: 74474 Walia
2.000 =1 1/32={ | 1.881 DI
1994 DA b K 11/8 DIA
1 7/16 DIA - : -
1.881 DIA / 4!; l :
S A R

112-1/4 WAS 1=3/4, 3/4 WAS 1/4. ELIMINATED HEX

1-14-921 DG| 331 |

1/16 R

2-8 29" STUB ACME
REF DWG 0D-1322

STAMP OP-6294 & MFG DATE

MATDNALS
weswm | s eio/as0 OCEAN DRILLING PROGRAM
ssverronglioesdll gty TEXAS A&M UNIVERSITY
e | M onmcome e suvon e
o ﬁﬁ" o RELEASE SPRING RETAINER
AZTD/ASEY ]
N A ’.'.';."'"‘;;" e e — ...,(°P'°2°°)
W0 J.ml:o-n- LT, AUMANN B op:'ozu




1344

REY |DWG NO. SH
A 0P—6296
REVISIONS
NO. DESCRIP TION DATE By CH, AFP
5 13/16
——— 2 1/16 31/2 ———————]
— 1 11/16 —=
13/32 —= |— 0.750 =
9/32—=1 1/2 f=— <
1/32 X 45'\ ‘ // 45 TYP 1/16 X 45°
' ] 3 [_,Al VA 5 S L S S T L L A
1.680 A Y/
1.675 1.375 DIA 1 3/4 DIA 1375
- - = - 11/8 DIA ;'35 DIA
11/2 DIA 1.625 DIA i
45°
3{/ _ &P 2L LS SLJL JFJS LS LS S N
\ 1/32 X 45°
DETAIL A
~| #25%% STAMP OP-6296 & MFG DATE
=l 63
’\ ﬁz PLACES
mmmug.r& MATERIALS
3{/ f 2’ i '537’;‘0&";* OCEAN DRILLING PROGRAM
005 R : | s 3 el aeas e TEXAS A&M UNIVERSITY
TYP ANGLES + /T SURFACE TREATMENT COLLEGE STATION, TEXAS 7784
1317 DIA s AT .
015 R ' st 125 jﬁ RELEASE PISTON
TP l REQD/ASS'Y SYSTEM Y
—_DETAIL_A__ EOMEMIaTY 1 PRESSURE CORE_SAMPLER (0P-6200)
NOT 10 SCALE AL BANERRS DRAWN BY DATE CHECKED APPROVED STE [UWG PART MO W/
003 J AUMANNDG-07-88 J.T. AUMANN | ToM 9/6/88 | B OP—-6296 A




REVISIONS

NO. DESCRIPTION DATE BY

1 | SEE ECR FOR DETAILED CHANGES p—-22-91/ES | ECR227

NOTE: .

1. THE ABOVE ILLUSTRATION IS FOR CAD ASSEMBLY/MERGE
PURPOSES ONLY.

2. TAG WITH OP-6298 & MFG DATE.

LY

SPECIFICATIONS

1) MATERIAL: .250" DIA. BETA—C TITANIUM.
SPRING MUST WITHSTAND SHORT TIME EXPOSURE TO 350°C
(662F) SEA WATER WITH H2S AND CO2 IN SOLUTION.

2) SPRING MUST FIT FREELY OVER A 1.375" DIA. ROD WHEN RELAXED.

3) SPRING MUST FIT FREELY WITHIN A 1.925" DIA. BORE WHEN COMPRESSED.

4) LOAD AT 2.375" HEIGHT = 200 LBS. MIN.

5) TOTAL COILS = 9.2

6) SPRING RATE = £ LBS./IN.

7) SOLID HEIGHT = 2.312 MAX.

8) ENDS CLOSED AND GROUND.

TOLERANCES
UNLESS NOTED

PRACTIONS % 1/64

MATERIALS
NOTED ABOVE

HEAT TREATMENT

OCEAN DRILLING PROGRAM

i o TEXAS A&M UNIVERSITY |
ANGLES +1/2 SURFACE TREATMENT COLLEGE STATION, TEXAS - 77843
CORNERS 10,'/!64/2 45° TnE
1/64 R »
i e e RELEASE SPRING
IiEQ'D/ASS'Y SYSTEM ; - ASSEMBLY |
CONCENTRICITY 1 PRESSURE CORE SAMPLER *  (OP-6200)
AL SAMERRS DRAWN BY Io DATE CHECKED I APPROVED SIZE | DWG. PART NO. | REV.
803 6—08-88| v ool LA OP6298 |1

LY 4




Lyz

REV |DWG NO.
A 0P-6302 1
REVISIONS
NO. DESCRIPTION DATE ar CH. APP.
f———— 1 1/4
- 1/8 TYP —0.490-
TYP
Zs' TYP |
45- 7 ,_1\
TYP / I
7 /’ --""'"_'L\
L—1
40"
— 0.750 —= |
(. \
- 0.750 —= 1.875 DIA \
- ™ 1.625 DIA 2.656 DIA = - - =
|
7 Vi
// /7
m% MATCRIALS
STAMP OP-6302 & MFG DATE r=r. i Lol OCEAN DRILLING PROGRAM
ON EACH BLOCK e I S TEXAS A&M UNIVERSITY
NOTE: ANGLES 1/ SURFACE TREATMENT COLLEGE STATOM, TEXAS 77843
1. MACHINE ALL DIMENSIONS, THEN CUT o A L S
9 BLOCKS AS SHOWN e 133, s RELEASE DOGS
REQD/ASS'Y SYSTEM A Y
SORCENmCITY 3 BLOCKS PRESSURE CORE SAMPLER (0P-6200)
ML OLAMEERR DRAWN BY | DATE CHECRED APPROVED S7E [OWC. PART NO | mEw.
8 ) AUMANNOG-08-88 J.T. AUMANN | Tom 9/6/88 | B 0P-6302 A




2 [T[°"

4 l 3 0P-8304
S
NO DESCRIPTION ATE_|BY] ECR
1114-5/8 WAS 14~1/4, (SEE ECR) 1=14-
D
14-5/8
-3/8
" 1/8=] j 7-8/18
3-1/8
STAMP OP-6304 & MFG DATE iy
e 3573 o [ _I i
c 1/32 X 48 — / rB B !
\.L J L P
- L AT T T2 7, Zf//%///////f‘//////\ ] 3, ST ]
32 - 1.688 ’/
247800 ) 11/2 i 1.690 OA ) 2064 './ ) 192504 [ 2.438 0w
2.008 DA =3
1 2.005 DIA —~ ||~ 378 ""—:’j 1/186 R i
=~ 7
® ol LLLL ////_////////////AV D777 7777 777077 277777 7. "
/16 y‘c‘s'—/ 2-8 29° STUB ACME S
REF DWG 00~1321
———— 2-5/8 ——— |
B
1740 O
DI
I 3 SLOTS THRU @ 120°
A __“"'_"u_ | m ux/e | OCEAN DRILLING PROGRAM
pomsslets 4 g TEXAS AMM UNIVERSITY
wam  avr [T woen | s v wee e
o g |twecune wa
. -t RELEASE HOUSING
:-_' ﬁim_-.iﬂn;-.l PR e OF -8200
" w AT, Answsl c OP-8304 1




REVISIONS

NO. DESCRIPTION DATE BY
1 SEE ECR FOR DETAILED CHANGES 5-22-91|ES | ECR228
AAARP
RRRRRRRRRER
NOTE:

1) THE ABOVE ILLUSTRATION IS FOR CAD ASSEMBLY/MERGE
PURPOSES ONLY. |
2) TAG WITH OP—6306 & MFG DATE

SPECIFICATIONS

1) MATERIAL: .158" DIA. BETA—C TITANIUM
SPRING MUST WITHSTAND 350°C (662F) SEA WATER

WITH H2S AND CO2 IN SOLUTION.

SPRING MUST FIT FREELY OVER A 1.625" DIA. ROD WHEN RELAXED.
SPRING MUST FIT FREELY WITHIN A 2.050” DIA. BORE WHEN COMPRESSED.
LOAD AT 1.625 = 55 LBS. MIN.

SPRING RATE = 11 LBS./IN.
SOUD HEIGHT = 1.500" MAX.

2
3
4
S5) TOTAL COILS = 9.3
6
7
8

ENDS CLOSED AND GROUND.

TOLERANCES
UNLESS NOTED
FRACTIONS % 1/84

MATERIALS
NOTED ABOVE

HEAT TREATMENT

OCEAN DRILLING PROGRAM

DECIMALS 4 .00S TEXAS A&M UNIVERSITY
ANGLES %1/ SURFACE TREATMENT COLLEGE STATION, TEXAS ) 77843
s A iz |
NSH 138 FULL LATCH SPRINC
REQ'D/ASSY SYSTEM : ASSBELY |
u”'mm“"’" 1 PRESSURE CORE SAMPLER + " (OP—6200)
DRAWN BY DATE CHECKED VED SIZE [DWG. PART NO. REV.
p 60828 Lo || " be306 |

759




0seZ

REV | DWG NO. SH
A 0P-6308
REVISIONS
NO. DESCRIPTION DATE By CH. APR
7 5/16
~—1 1/4—=|=0.938 41/4
~3/4
1/16 — y — 3/32
/§0° - 3\2/
’/ AT /I // /11" VA A A AR A A 4 " = l
1.625 1.625
1.875 DIA DIA - - ~ - - 1.438 DIA DIA
1620 1 825 DIA 1.620
///\// (// AR A T A R AT Y A A R O A A hY l
32\ \— 1/32 X 45°

STAMP OP-6308 & MFG DATE

MATERIALS
nm“"‘” ”:“:’m 15-8 P COW A OCEAN DRILLING PROGRAM
ANGLES x /T SURFACE TREATMENT COLLEGE STATOM, TEXAS T84
CORNERS g‘:ﬂl‘“ e
SCALE
s 133 B LATCH PISTON
REQD/ASS'Y SYSTEM ASSEMBLY
CONCENTIVTY 1 PRESSURE CORE SAMPLER (OP-6200)
AL DAMETERS (Gl Sy | oaTe GECKED APPROVED STt | OWG. PART MO, REv.
.0 ) AUM —-07-88 J.T. AUMANN | TOM 9/6/88 | 3 OP-6308 I A




152

>3

DWG NO.

OP-6310

M
1

11/4 ———=

- 1/8 TYP

%5' ryp

REVISIONS

NO.

QY

e —
[
o
-
1
3/16 - 0.938 10"
TYP
31/32 —= "
1.698 DIA 2.480 DIA .
- ’ 1 15/16 DIA =y ’ -
I
¥ 7S ‘
// // /&5' TYP
£
STAMP OP—6310 & MFG DATE g e
ON EACH BLOCK L "T"’m S50 00 _ OCEAN DRILLING PROGRAM
DECMALS & 008 32-36 Rc TEXAS A&M UNIVERSITY
NOTE: ANGLES 4 1/2 | SURFACE TREATMENT | COLLECE STATION, TEXAS s
1. MACHINE ALL DIMENSIONS, THEN CUT CORNERS 1 V’."':' PARKOLUBE nTE 1
9 BLOCKS AS SHOWN. st 125, 9';"‘5 LATCH DOGS
REQD/ASS'Y SYSTEM
COMGENTRGITY, - | % EUOCKS PRESSURE_CORE SAMPLER (0P-6200)
AL DI TERS DRAWN BY | DATE CHECKED T TarrRovED DWo PART NO T I mv
s A ey it ) AUMANNO6-07-88 J.T. AUMANN | TOM 9/6/88 OP-6310 | A




ZCZ

3/16

%/

-

63
}Kz PLACES

.005 R

015 R
TYP

oT TO

STAMP OP-6312 & MFG DATE \

REVISIONS

NO

DESCRIPTION

DATE

BY

ECR

EUMINATED HEX FROM TOP OF PART

1-14-92

DG

329

31/4 ——=

—1/4

-2 5/8—~6 STUB ACME
SEE DWG. 0D-1228

] | T 2| |
3 = 3 3 x x 3 3 5
5 SE B} TES
’1,. "(//K i o
W 1,16 R ;
1/8 X 45 /2 |- \ 1/16 X 45° Rt
DETAIL A L—— 21/2
TOLERAMCTS MATORALS
S S 4130/4140 OCEAN DRILLING PROGRAM
orteRndy. ol B+ TEXAS AXM UNIVERSITY
AoLn & yr -:ma-m: Hﬂ““ 4
CORpegRs 1 > L LY
s :1‘" m - LATCH CAP
YN A ¥
Se— PRESSURE CORE SAUPLER 0P-6200
- e o m;uﬂni .|.'r AURANS ] ? _'&:0312




€6¢T

A 0D-6314 1
REVISIONS
19 3/32
e 1 3/4 —
l— 1 5/8 — 1 7/8-8 STUB ACME
MIN FULL THD REF DWG OD-1318
o }—1/a / 80TH ENDS 1/4 DIA THRU ' 2
) 4 HOLES @ 90°
/‘5 / 20 2/ \‘
1 ' -'77'—/—/——' //}’/////////V//_/_f///////1'?"7_7‘7'_7“7
: & B '
R e
14
l l J—-;*"—//—/—//////////////////////////{l!-nLLé_éﬁ
1/32 X 45 —

STAMP OP-6314 AND MFG DATE /K \
11/2

STAMP AREA

-
mcnon 8 e | A OCEAN DRILLING PROGRAM
DECMALS 4 008 |H—900 AFTER MACH TEXAS A&M UNIVERSITY
ANGLES 4 1/2 | SURFACE TREATMENT | COLLEGE STATION, TEXAS
CORMNERS g‘?ﬂ#&‘: TE

SCALE
Py S LATCH MANDREL
REQD/ASS't SYSTEM ASSEMBLY
ConGENTMGITY 1 PRESSURE, CORE SAMPLER (oP-6200)
i DRAWN BY | DATE cHECKED arprovin | sirx [owo” Paar wo
i JAUMANN[07-27-88 J.T. AUMANN | TOM 9/6/88 | B OP—6314




VAT

El

REV | DWG NO ’ )
= A OP—6316 1
—..... REVISIONS -
hl'r_ = DESCRIPTION - : = DAI'E-_ BY CH. APR
86 3/32 i
2 1/8 —
= 1/4 1/4 - |-
30° | - /
O e S A ) ] L L LA A A A
457/ \45; N 30
3.250 DIA
3.250 DIA
3 1/2 DIA 3.038/3.050 DIA - - ,L - - 3" DIA R ~
(REF)
1/8 R =\
\
AT T INZ I T 7] | T T o 7 7 2
1/32 R (MAX) R STAMP: OP6316 & MFG DATE —/
3 3/16—4 29" STUB ACME—2G
REF DWG OD-1117
NOTES: e A P Tk
TOLERANCES MATERIALS
1) BOTH ENDS THE SAME Uy mm I3/ 10 OCEAN DRILLING PROGRAM
FRACTIONS £ 1 HEAT TREA’
T A o Te i TEXAS A&M UNIVERSITY
ANGLES * T SURFACE TREATMENT COLLEGE STATION, TEXAS T84
CORNERS w:fa;: PARKOLUBE TIE ~
s 133, 25 UPPER BARREL
REQD/ASS'Y SYSTEM [ Assewcy :
SONUSH AT, PRESSURE CORE SAMPLER (0P-6200)
ALL DIAMETER" orawn By | DATE | cHEckep APPROVLD s |owe ramt o .
St & o JCL ) e OO | AUMANMO7-28-8§ J.T. AUMANN | Tom 9/6/88 | B |  OP—6316

S 05
1A




144

(2.500 REF)—

A, S S A A

/L

2 7/8 DIA———

rea—

3 3/16-4 STUB ACME
/REF DWG 0D—1118

/— 1/16 X 45

1/32 X 45°
1/32 X 45° {3 i
l 1
~ e < < < <«
= =z = z 5 © & b
< S —s e e Qe — b G — g — - —-—}}— 88 2 & 3R
o - o & VD H O ==
i o
2 AN N N 4 2
12 R il F /' P iy ) N e
/ // ///// '*—,/7-4-4 "
v "f"j"_L_"'f"f\J/ £ il s, o \_
1 7/8-8 STUB ACME
1/4 =~ |~  —| [~ 1/4 SEE DWG 0D-1317
33/4
STAMP: OP6318 & MFG DATE 1 3/4
STD INNER BARREL THREAD UL

SEE_DWG_0D-1000 rawees wss wro | 40/9% | 0CEAN DRILLING PROGRAM
+
GAGE 109 DecoLS 4003 28=3% Re TEXAS AMM UNIVERSITY
eoars! Sefand n:mm uffcz.r.m STATION, TX. 77840
FINISH 125~ FULL TOP sSuB
CONCENTRICITY ALL [|™™ SYITO pRESSURE CORE SMIPLER_I AEIOLY (OP—GZOO)
1| CONVERTED FROM VENDOR DWG. ES 6-88 DIAMETERS TIR .003 fcarTer T CAUMANN |E$ou' 9/8/88 oPe318 ]T’




962

REVISIONS
L% DESCRP TION DATE o
® 11/18 WAS 0 9/18, 5 3/4 WAS 6 3
'] 2 :}"m 3 1/3.’: R & W‘V"l"" T
D
8 11/16
2 1/4 5 3/4
- |- ——2 1/4
o e — 1 —
1/4 | 505 3/18 0.375 b
3/8— — o | —af— | —— - 3/8
N3
7
1/32 R -
1/16 R\& ash
! — -
— T\ 1 B QW s a7 i .
N\ = c
5 3/16 1/32 X 45 —~f=—
2 5/80DA 3.250 DA
X /200 2.987 [::LL v ‘ e it
-1 S . - . 3.063
3155 om| — - - 1 - g i 5 <+ 3058 D
2.987 DIA 2 3/4 DA :l Y
1/2 SLOT THRU
4 PLACES © 90 q—
b e € 1 I 1 i S "‘—“"'“-_-:-"'; ______ 5
—= Y-, " —_—T —
20 '
1/32 X 45 —
STAMP OP6320 & MFG DATE B
3 3/16-4 29 STUB ACME-26G
REF DWG OD-1118
TS WATDRALS
e _%.'L'B(‘_:“!L OCEAN DRILLING PROGRAM A
e TEXAS A&M UNIVERSITY
MSEs YT [ RAPAGE AT | COLEE STATOW, TOuS ™
it N vy QUICK CONNECT SUB
LT SYETM [
ST 1 PRESSURE CORE SAMPLER §0P-Bzoo)
ML ey | R GacaD WPROAD AL [
.” 1-88 JT. Aumane | Tom s/e/es | C OP-8320 1




LST

/32 W8 0

! O—Ae) GROOVL

~12-0

1=3/4 WAS 2-19/22

1=13-02

3§

3

7 31/32
3 1/18
e 5 378 o] 27/8
fo— 1 15/16 —= o—1/4 - e 13/32
1-3/4
—11/2 = /ﬁ/
i o 1/32 R / DETAIL A
N (A 2 AL
l ] 1/32 R T
3.378 oW e 3470 2\ % — 1/8
1/16 |- 3 32 00 3.250 DIA
e ; ~rt - T Biom | 3i8ow
= | | = 335 on
3o780m | i | '
1 0 1 O |
S "
——__‘- ‘L_ L] ——
STAMP: OPS322 & MFG DATE
1/32 X a5
3 1/2-8 20 STUB ACME 3 7/18-4 29 STUB ACME-20
DWG 0D-1338 REF DWG 00-1122
"".‘:‘g_"_:ﬁ"" OCEAN DRILLING PROGRAM
ey TEXAS AkM UNIVERSITY
mmEs 3 Ve has .
s e X of
FDASH 123 AL SEAL HOUSING
COMCENTRICITY ALL |™™ 1 =_P- ? T | el )




3 2 1
NO DESCRIPTION DATE |BY] ECR
1111-20/32 WAS 8-29/32, (SEE ECR) 1-14-92 0GI 327
0 11-29/32 D
9-1/8
' 8.031
— 21/8 L
DETAL A a5 DR 8 e
1/18 X 45 \ ™ [ c—-—q 1/8 == |= —| f=-3/18
= T T ') LF(j‘if.(_ 7 17 T A T 7 N AT L S
¢ 1/32 X 45 We.Rwe wlz 1 > ¢
1.9190A 3 ‘52 . 2.160 DIA
2.438 DA —_ —_—- +_ 2 - - - - - 2.437 DA
189 oua e Ry 1S 2a" — 20500
/-’fﬂ? ] | 1 L- 1 5/18 ﬂ 1AL
N—J N 1114, p. )47'77"77‘/1 i d & s & i 7 s -
= © \ \
/48— 1/4 — 8-13/32 \ 1/32 X 45
f— 1 3/ —| |=3/4= 8-29/32 \
8 ;‘_}/g'—g g_gl# ACME-20 9-13/18 \ B
.139 STANP OP6324-1 & MFG DATE
= 8 = 0.003 R
TYPICAL e TYPICAL
— 0.015 R “_—\ LA
32 5 ty
A : TN
l _rL 53 3 0.013 R
T /e A
A %2 ées 0 . Z== [mwioe|  OCEAN DRILLING PROGRAM  |A
TYPICAL TEXAS AlM UNIVERSITY
| e B
DETAL A DETAL B A | e
NOT TO SCALE NOT TO SCALE o 1 @_’ﬁF%’L Dr=9300
e he o] AY. Aswvet c oP-8324
4 3 + 2




65T

3/32 J
1 1/2-12 STUB ACME
REF DWG OD-1412
1/8
; [
f // .
J T
3/16 30 -
1/16 R /
/ 1 13/32
/ 1 3/16
é 11/16
N\ g xes
-—— 15/16 DIA —=
1415 DIA ; 413"6-'?-}"'1“1_40
e e OCEAN DRILLING PROGRAM
DECIMALS +.003 23"3‘2 Re | TEXAS AMM UNIVERSITY
ANGLES + 172 g NONE COLLEGE STATIDN, TX. 77843
CORNERS 1764 X & —
FINISH\I‘g” mNONE TITLE PD CAP
CONCENTRICITY ALL |"** ONE oo [
DIAMETERS TIR .003 "TLPIth—m APPROVED 'mn Inmm




092

STD. INNER BARREL THD.
GAGE #165, REF. DWG. OD1000

STAMP: "0P6328" &
MFG. DATE.

8 3/16
. 2500 — 3 3/4 1/4 X 45
i —~{11/16 |- , - 7/8 ~
- |1/a
7z A/JIL/%////\/y//Ay// 4\//////
30'_ /// &5 45( 1/16 :m
\N1/16
282 || * % 2800
i DIA. il DIA.
o 1.655 2 13 * N
o 1/16 R
i /f// '(‘_/ I
T T T /////?/WA @
—- — 630

2 3/4 — 6 STUB ACME

THD., REF. DWG. 0D1225

DRILL 27/64 DIA, THRU,
& TAP 1/2 — 13 UNC THRU

TS Wiag it 3780 [ [CEAN DRILLING PROGRAM
DECIMALS +.009 23’—32 Re TEXAS A&M UNIVERSITY
ANGLES .f“u:.g AEROCOTE COLLEGE STATIDN, TX. 77843
Fnsigzs ™ o |TC PCS QUICK RELEASE ADAPTER
maes  ONE SYRTON ARSFHRLY

CONCENTRICITY ALL
DIAMETERS TIR .003

€S ["e 1088 T Trn. qaed

[B]™0oP6328 [™




19¢

1-7/8 — 12 STUB ACME THD.

(REF.)
2 DA
(REF.)
BODY f ASSEMBLE SPRING &
OP6332 ' HINGE PIN IN DOG.
CLAMP ASSY IN PLACE
L— —7 & SILVER SOLDER OR
¢ : o 0% o
1-7/8 — 12 STUB ACME THD: = : { 2.625 DOG MOVES FREELY.
(REF.) ‘A I !E \A' (REF.)
f [}
| 11/16
I | i (REF)
SPRING |
OP6334
1.650 —=
DIA (REF)
PARTS REQUIRED.
i 1) BODY 0OP6332
3 HINGE PIN 4) SPRINGS OP6334
0P6338 4) DOGS 0OP6336
4) HINGE PINS OP6338
DOG —
2 SLCION A-n memwers weess oo} | OCEAN DRILLING PROGRAM
m::l?: ¥ ! COLLEGE STATION, TLTExhs SR IRVERSITY 77842
CORNERS 1764 % 4 — —
FINISH 125 FULL PCS 4 FINGER CORE CATCHER
CONCENTRICITY ALL |™® ONE T PCS s

DIAMETERS TIR 003 _[Fyy o™ [ Z5 q-28-2B] 0 I'E'_ [™oP6330 [




292

REVISIONS

NO. DESCRIPTION DATE | BY [CHK.|APR.
1 1.825/1.829 WAS 1.825/1.902, .688 WAS 11/16  [12/13/88| TOMP TOMP
1 7/8 — 12 STUB ACME THD. l——— 2.000
REF. DWG. OD1341 DIA
7/32 R 1.825 |
/L / (TYP.) DIA DIA
] | —
1/2
A 1/32 R .688 1.902
1/64 R ‘ ¢ —————I N DIA ¢
5625 1.844 { = }
gTYP.) MAX. (TYP) DIA .090
\ 3/64 R (TYP.) 2.625
, &7 o) N
| |~ - YA i1 Ay
| 1.798 S P
WINDOW 1793 E 75
DETAIL 1/2 -* \ j(TYP.)
. 1/32 X 45 TYP. .
/ BOTH ENDS 1/32 X 45
1.650 —
132 —| |=— 1 7/8 — 12 STUB ACME THD. DIA
(TYP.) REF. DWG. OD1340
1.875
fo—— 1,798 —=|
DIA
» STAMP BETWEEN WINDOWS "OP6332" & MFG. DATE.
=+
4130/4140
roucces weess ores | 4120/ 81, OCEAN DRILLING PROGRAM
BECDWLS 4009 WZB—M Re TEXAS AWM UNIVERSITY
ANGLES & Il!‘ 0 COLLEGE STATION TX 77843
CORMNERS 1/64 X
SECTION A-A FINISH 125 sl T i BODY
SOALE: 2X PCS 4 FINGER CORE CATCHER
CONCENTRICITY ALL |™™ ONE i PCS _ﬁgpssso)
MACTERS TIR A8 | Moyl s o o P i oP6332 |1 |




1/2 WAS 1/4, 1/2 WAS 1/8

ECR191

.094 DIA

¢.019 DIA

TOLERANCES UNLESS NOTED
FRACTIONS ¢ 1/64

1/2

1/2

2 — COIL TORSION SPRING

MATERIAL: 17-7 PH OR MUSIC WIRE
NOTE: PLACE IN BAG OR BOX MARKED

W/ OP6334 & MFG. DATE.

WATERIALS
SEE ABOVE

OCEAN DRILLING PROGRAM

DECDALS 4,005 TEXAS A&M UNIVERSITY
ANGLES + /2 SRFA TRAT | oY LEGE STATIDN TX 77843
oo e TImE TORSION SPRING
PSS NONE r PCS 4 FINGER CORE GATCHER
CONCENTRICITY ALL ™™ 4/CC | ™™ PCS ASSOaLY
DIAMETERS TIR .003 S e [

**OP6334 | T




%92

1/32 X 45 483 a —~|1/8}=—
j r 1/8 —{1/8 [=—
: R I ST N .
e /? = il
090 R / \ L J
/< / DRILL #49 3/4
45 (.073) THRU
Q! /8 rr=netenes
A
{ I.Q\
3/8 —f
UL 1680
1.66
B ey NOTE:
T PLACE IN BAG OR BOX MARKED
ligs!:4 W/ OP6336 & MFG. DATE.
1,995 rcowees wecss wreo | 413074140 | CEAN DRILLING PROGRAM
1.990 ety 28-32 Re TEXAS ALM UNIVERSITY
DIA ANGLES u_: :r: A AEROCOTE COLLEGE STATIDN, TX. 77843
seae TITLE DOG
b NONE PCS 4 FINGER CORE CATCHER
CONCENTRICITY ALL |"™* FOUR /cc|] ™™  PCS | et
DIAMETERS TIR .003 ::TLPI:::"H .'. qQ-18-98 Guoib :




0625 DIA -,

NOTE:
PLACE IN BAG 0OR BOX MARKED
W/ 0OP6338 & MFG. DATE.

S e
MATERJALS

TOLERANCES UNLESS NDTED DRi‘;i-ﬁfED OCEAN DRILLING PROGRAM

FRACTIONS + 1/64
DECIMALS +.00S = TEXAS A&M UNIVERSITY

ANGLES + 1/2 TRENCE INEAY COLLEGE STATION, TX. 77843

CORNERS 1/64 X 45

e TITLE HINGE_PIN
PR e 4 X PCS 4 FINGER CDRE CATCHER

CONCENTRICITY aLL |®™*® FOUR smey - PCS e
DIAMETERS TIR .003 |# DATE v . -
TLP|™ 02088




OP6340 PCS BURST DISK RING

ORDER AS:
"FIKE 1/2-100SM BURST DISK RING”

SOURCE:

FIKE CORPORATION

704 SOUTH 10TH STREET
BLUE SPRINGS, MO 64015
(816)229-3405

ALPHA PROCESS SALES, INC.
PO BOX 2003

SUGARLAND, TEXAS 77487
(713) 240-4505

REMOVED PURCHASE OTE; CHANGED ORDER NOTE|1—13—92| DWE| ECR323
momeswesws|__ | 0cEAN DRILLING PROCRAM

romiomel e | o TEXAS A&M UNIVERSITY
—c e i COLLECE STATION, TX. 77840
TITLE
FINISH 185 PCS BURST DISK RING
CONCENTRICITY ALL ASDRY OP6200
DIAMETERS TIR 003 W : 173

H TOMP 12/15/88
266




L9

REV | DWG NO. SH
A OP—-TO0O1 1
REVISIONS
1 7/8 HEX WAS 5/8 10-88{ ES |TLP |TLP
5

ZS [ A I o

::gigom S| ISR (TS 0.865 DIA
i | R |
o e ot et .
7/8-9UNC—2A
STAMP: STAMP “OP6341-1" 1 1/4-6 29° STUB ACME

REF DWG OD-1206

TOLERANCES MATERIALS

UINLSS. NORD 1018/1020
FRACTIONS & 1/84 HEAT TREATMENT
DEOWAIT  # .008 TEXAS A&M UNIVERSITY
ANGLES 2T SURFACE TREATMENT COLLEGE STATION, TEXAS T84}
CORNERS &h: ’;‘ o: PARKOLUBE e

SCALE
s 125 i JACK SCREW, RESETTING TOOLS
RFO'D/ASS'Y SYSTEM | ASSEMDLY
FoNCrNTVOTY 1 PRESSURE, GORE SAMPLI R
AL DAMEYERD DRAWN BY DATE FHECKED o |sre|ows paRT w0 |- k.
il ) AUMANNIOB-25-88 J.T. AUMANN ﬂ-ﬁ-w 8 OP6341 1




REVISIONS

NO. DESCRIPTION DATE BY CH. APR.
HEX SOCKET
1/16 X 45° TYP 5/8 ACROSS FLATS

X .37 DEEP :

I ! 7

0.370
5/8 4
l 1-20 UN-2A
e

5/8 DIA THRU

NOTE: MAKE FROM THE HEAD OF A 3/4 DIA
CARBON STEEL SOCKET HEAD CAP SCREW

TOLERANCES MATERIALS
| CARBON STEEL OCEAN DRILLING PROGRAM
DECIMALS t.o/: ?BT-?;W TEXAS A&M UNIVERSITY
ANGLES %1/ | SURFACE TREATMENT | COLLEGE STATION, TEXAS 77843
il PAR:S':UBE et BURST DISK PLUG, PCS W/PROBE
« INISH 1@/ FULL ’
m‘m SYSTEM ASSEMBLY
ALL DIAMETERS  IooawN 8Y | DATE CHECKED APPROVED | SIZE | DWG. PART NO. REV.
™ 008 U AUMANN/02-08-90 §-19-% fov~| A | OP6342

268



697

1| 38" LENGTH WAS 27-1/2" ES | 10-17-88
38
— 1 1/4 —=
—={11/8 MIN [+
7/8-9UNC-28
’ T T " — l_/// Ll JFLrL FL LJs FLJ4 LS LAl rL LL Ll LS rr LF Lr LS LS =4
1-1/16  0.885 o, 0.802 h "y /2" _ - - - _ ",
00. 0880 DA ggo7 DIA 253'/ /\3’0. 3/4 i"/g
_I t L J:I} =g ’y'f LrL LS rLS LL LS LS LS L L LS LS LS L L —
STAMP: "OP6343-1" & MFG. DATE
MECH. TOBING
N T ot T —wrm—] OCEAN DRILLING PROGRAM
THREAD DETAILS TYPICAL BOTH ENDS _“ ST TEXAS A%M UNIVERSITY
CORNCRE $7E % i - uff:.ms STATION, TX. 77840
FINISH 125 FULL 38" LATCH ROD, RESETTING TOOL
ASSIRRL

CONCENTRICITY ALL
DIAMETERS TIR .003

"1e M-8

L
B [™ore3a3 [T

1“_ PCS
ml_l.-/ Iumn




REMISIONS

NO. DESCRIPTION DATE BY CH. APR.
~— 1
1/8 —— -
TYP ‘ |
|30 TYP
AV a | T
_ 1.009
1_0T4_DIA 1 15/32 DIA
LA l
NOTE:
1. TAG OR BAG MARKED WITH OP6344 & MFC. DATE
UL‘EEESRSANg*]:ED MATERIALS
NOTT
e o STL 1018 OCEAN DRILLING PROGRAM
ACT: * 1/64 HEAT TREATMENT
e oo TEXAS A&M UNIVERSITY
ANGLES 1 /2 SURFACE TREATMENT COLLEGE STATION, TCXAS 77843
CORNERS &61/244: PARKOLUBE e
i o LATCH HEAD, RELEASE TOOL
_ REQU/ASS'Y SYSTEM ASSEMBLY
CONCEIIGITY 1 PRESSURE CORE SAMPLER
— D*‘"EEE'QS DRAWN BY DATE CHECKED APPROVED SIZE [DWC. PART NO. PEV.
TR0 J AUMANN|06-06—88 JT. AUMANN 07728 A | OPB6 3544

270




1.2

>3

OP-T005

|

REMSIONS

NO.

DESCRIPTION

DATE By CH. APR.

50-1/2" LENGTH WAS 40"

W0-17-88 | ES

50 1/2
— 1 1/4 —=
—~{11/8 MIN4-
7/8-9UNC—28

-~ —1/8

1 ‘ T " A = 2l Z2ZrL 27 ZLL L Ll L2t Ll LL Lt Lt Ls LL rL LL L7 L LA = =4
"ob'®  5.885 DA G507 DA B > - 3/47-1/2" - - - -

T 30 .
L 5 ! 71 Z i jl'V]_ P AT ST A AP LB . F LT | A L R S LT 5 A AT AT L ST T AT — 7

NOTL:

STAMF:

THREAD DETAILS TYPICAL BOTH ENDS

"OP6345-1" & MFG. DATE

TOL ERANCES
UNLESS NOTED

FRACTIONS & 1/64

WATERIALS
MECH. TUBING

HEAT TREATWENT

OCEAN DRILLING PROGRAM

TEXAS A&M UNIVERSITY

DECMALS + 005

ANGLES * Ip'r SURFACE TREATMENT COLLEGE STATION, TEXAS T84S

CORNERS g@:{l“‘:‘ TIE

e Loy S 50-1/2" RELEASE ROD, RESETTING TOOL

_nof-wm SYsTEM ASSEMBLY
::mm" PRESSURE CORE SAMPLER

AMETERS MW“ APPROED SITE | DWG. PART NO, RFY
03 Lo-—u-aq J r AUMANN I 2] 0OP6345 |




REVISIONS

NO.

DESCRIPTION

DATE BY

CH.

APR.

NOTE:

1 3/8 DIA

1/8 —-
TYP
/25‘ TIYP
| |
. 1:005 DIA
* |
/¥

1. TAG OR BAG MARKED WITH OP6346 & MFG. DATE

ULO&E;A:{S% MATERIALS
, STL 1018 OCEAN DRILLING PROGRAM
FRACTIONS *+ 1/64 HEAT TREATMENT
ok o TEXAS A&M UNIVERSITY
ANGLES + 1/2 SURFACE TREATMENT COLLEGE STATON, TEXAS 77843
CORNERS Lém/x 45 PARKOLUBE e
1/64 R r i
i s RELEASE HEAD, RESETTING TOOL
REO'D/ASS'Y SYSTEM ASSEMBLY
CONCENTRICITY 1 PRESSURE CORE SAMPLER
ALL DIAMETERS DRAWN By DATE CHECKED APPROVED SIZE | DWG. PART NO. REV.
TR .003 J AUMANN[OB—25-88] JT. AUMANN rne j047-2% A OP6 346

272




REVISIONS

NO. DESCRIPTION DATE | BY | CH. | APR.
[ = 1.063 DIA
NOTES:
1. MATL: 7/8-9UNC FILISTER HEAD CAP SCREW.
<. TAG OR BAG AND LABEL OP6347 & MFG. DATE
TULEF!AN_CES MATERIALS
jehew | senoei | OCEAN DRILLING PROGRAM
FRACT = 1/64 HEAT TREATMENT
ssoioiop Moy o TEXAS A&M UNIVERSITY
ANGLES + 1/2 SURFACE TREATMENT CO.LEGE STATION, TEXAS 77843
CORNERS 1764 » 45 e
1/64 - ”
i i o RETAINING SCREW, RELEASE TOOL
PEQ'D/ASS"Y SYSTEM ASSCMBLY ¥
CONREENTIIEEY 1 PRESSURE CORE SAMPLER
AL DIAMETEES DRAWN BY DATE CHECKED [ APPROVED SIZE | DWC. PART NO. FEV.
T 003 J AUMANN[OS-25-88] J.T. aUMANN |[/on— so07-92 | A | OPB6347

273




OP6348 PCS BACK PRESSURE REGULATOR VALVE SEAT RETAINER

ORDER AS:

"TESCOM BACK PRESSURE REGULATOR VALVE SEAT RETAINER,

PN

SOURCE:

1743-2"

TESCOM CORPORATION
PRESSURE CONTROLS DIVISION
12616 INDUSTRIAL BLVD

ELK RIVER, MINNESOTA 55330
(612) 441-6330

VIA;

SYSTEM CONTROL
11922 CUTTEN ROAD

HOUSTON, TEXAS 77066
(713) 444-7894

TOLERANCES UNLESS NUTED
FRACTIONS + /64
DECIMALS _+.005
ANGLES + /2
CORMNERS 1/64 X 4%

FINISH 125-

[ WEAT TREAT |

SURFACE TREAT

OCEAN DRILLING PROGRAM
TEXAS A%M UNIVERSITY

COLLEGE STATION, TX. 77840

SCALE

TMEPCS BACK PRESSURE REGULATOR
VALVE SEAT RETAINER

CONCENTRICITY ALL I"“

DIAMETERS TIR .003

e PCS sy OPE200

DATE
TOMP 12/15/8E

TOMP 12/15/88 ||\-5040 a | OP6348
274




GLT

0.395 (REF) —

— 0.595 (REF)

-t 1/32 X 45 (REF)

|

1.620 pia

!

1.132 DIA

1.610

(REF)

|

|

OO

NOTES:

NOTE: THIS IS AN O—RING SEAL SURFACE

1) THE SENSOR ASSEMBLY (ODP PN OP6354) IS PURCHASED AS AN ASSEMBLY FROM

TESCOM (TESCOM PN 1738-20) VIA SYSTEM CONTROL, HOUSTON
AND IS MADE UP OF THE FOLLOWING TESCOM PARTS;
1. SPRING PAD (TESCOM PN 1741-1)

2. SENSOR BACK—-UP (TESCOM PN 1010-2)
3. SEAL (TESCOM PN 1740)
4. SPACER (TESCOM PN 2287-2)
5. BACK—UP RING (TESCOM PN 5475-012)
6. O—RING (TESCOM PN 5200-000127)
7. SPRING (TESCOM PN 1022) ——
8. VALVE STEM (TESCOM PN 1744-2) -
9. SENSOR (TESCOM PN 1742-2) T s e T —mrmar— OCEAN DRILLING PROGRAM
DECDWLS 008 TEXAS A&M UNIVERSITY
2) THE SENSOR BACK—UP (TESCOM PN 1010-2) OD [ S T |
) Tk Tanieh Down T 1.620/1.610 DIA. AS Elhsomy g8 _ COLLEGE STATION. TX. 77840
INDICATED ABOVE. Fvisnazs | "™ PCS SENSOR ASSEMBLY
CONCENTRICITY ALL |™™™* i PCS e
DIAMETERS TIR 003 [W [“ @{ﬁlm |W_op5354 l"'-‘




OP6356 PCS BACK PRESSURE REGULATOR LOAD SPRING

ORDER AS:

"TESCOM BACK PRESSURE REGULATOR LOAD SPRING, PN 1051”

SOURCE:

TESCOM CORPORATION
PRESSURE CONTROLS DIVISION
12616 INDUSTRIAL BLVD

ELK RIVER, MINNESOTA 55330
(612) 441—-6330

SYSTEM CONTROL

11922

CUTTEN RD

HOUSTON, TEXAS 77066
(713) 444-7894

TOLERANCES UNLESS NOTED
FRACTIONS ¢ 1/64

OCEAN DRILLING PROGRAM
TEXAS A&M UNIVERSITY

DECTHALS +.003
. [ SUFACE TREAT |
e | SRS | coLLEGE STATION, TX. 77840
FINISH 125 . s
PCS BACK PRESSURE REGULATOR LOAD SPRING
CONCENTRICITY ALL S PCS ARE%Y 0P6200

DIAMETERS TIR .003

CHEDED
3 TOMP 12/16/88] |-%0-90

TV,

" OP6356

a'd

>

276



OP6358 PCS PRESSURE TRANSDUCER

ORDER AS: ‘

"BP312DV, MODEL A—205 GAGE PRESSURE TRANSDUCER, |
150—-10,000 PSI RANGE"

SOURCE: |
1200 CHESAPEAKE AVE.

COLUMBUS, OHIO 43212
(614) 486—7723

SENSOTEC, INC. r

NOTE: |

MATING CONNECTOR;
AA111, PT1H-10-6P

TOLERANCES MLESS MOTED Y e  OCEAN DRILLING PROGRAM

josrpt- o TEXAS A&M UNIVERSITY
ANGLES ¢ 1/2 bl COLLEGE STATION, TX. 77840
CORNERS 1764 X 4% .
SCALE TITLE
FINISH 125~ PCS PRESSURE TRANSDUCER

e PeS

& TOMP 12/19/88
277

CONCENTRICITY ALL
DIAMETERS TIR .003

ssoor OP6200
A | OP6358

e
TOMP [12/19/8




8.7

66 (REF)

1 DIA
(REF)

S

BALL CATCHER HANDLE OP&3&4

/ / /éﬁ
NN T \%/ N N b R 55
L NN W N F A AN NN N TN Jr
ri

Z. ]
13/8
——1 DA
(REF)
Z Z
1.250 ¢ BALL CATCHERX FILL CUP
aco WITH HEAVY
e GREASE
o
o o OCEAN DRILLING PROGRAM
o o o TEXAS A%M UNIVERSITY
COMERS 1764 % o 51 COLLECE STATION, TX. 77840
FINISH 125- frue  |™™F 1-1/4" DIA. BALL CATCHER TOOL ASSEMBLY
CONCENTRICITY ALL |™™ ONE | ™™ PCS | == (0P &200Y)
DIAMETERS TIR 003 W o TR, piwmmas - *’I%"IE "B oP 260 [




6.2

I ﬂO’
/e ;

' . // '\/ 1/:5; RL

1.260
1.270
DIA
13/8
DIA
- pa —
S / / / P
7 A Z
DRILL 1/8 ¢ THRU RADIUS ID & OD
DRILL 7/8 ¢ X 1 1/2 DP
TAP 3/4 NPT
NOTE:

MATL: 4130/40 1018/20

mowees weess oo | SEENOTE | 0CEAN DRILLING PROGRAM

FRACTIDNS + 1L/64 ——
DECTMALS 008 R T TEXAS A&M UNIVERSITY
e e ACROCOTE | COLLEGE STATION, TX. 77840
TITLE
FINISH 125 ol BALL CATCHER, 1.250
CONCENTRICITY ALL |™™ ONE T S | ooy (50 zo0)

DIAMETERS TIR .003 Mlﬂuﬂl?wt bh | B AULTE | gl oOPe36Z oy
==




08¢

1/16 X 45'—\

64

[ |
1 | L L L L L L T

1DIA1

3/4 —
DIA

|

L LS LKL A”f EE ik

3/4 NPT THD

MATERIALS
TOLERANCES UNLESS NOTED | ALUM ¥ (019,

FRACTIONS ¢+ 1L/84

OCEAN DRILLING PROGRAM

DECDALS +005 NoMeE TEXAS A&%M UNIVERSITY

—ert x| AEROCOTE | COLLECE STATION. TX. 77840

Fvisgzs |™oge |7 BALL CATCHER HANDLE
CONCENTRICITY ALL |™* ONE | ™™ pQ ey (of w200

DIAMETERS TIR .003 Lﬁ'“_p ]ﬁﬂ,_,

%‘tll‘t%lmu\_ﬁ l%ﬁp o364 l—-v‘




8¢

1 .25/32

— 688 — 3/8 —
1/32 X 45 3/16 -] |— 9/64 — .‘ 1/8 X 45
= - 1
Ll
1/32 R
1.902
1.907 1.835
DIA 1.830
DIA
1.825 —_—— — — 1.650 2.000
1.829 DIA DIA
DIA
\ < 1/32 X 45'
A \’// Y
1 7/8~12 STUB ACME THD
REF DWG OD1341
45 CHMF TO THD ROOT
4130740
N acme s e e OCEAN DRILLING PROGRAM
DECPALE 5009 28-32 Rc TEXAS A&M UNIVERSITY
ANOLLS ‘;'“": @ AEROCOTE COLLEGE STATION, TX. 77840
FINISH 125 =t 72x |™* PCS CORE CATCHER GUIDE
CONCENTRIUITY ALL |™™ ONE et PCS 1 OP 2 00)
DIAMETERS TIR .003 'Wnplm 58 W IZ-I-?'”*E%QH\JLTEI oP Q,g,%["-'




Z8¢

2 5/8
~— .688 —| .688 —=
1/32 X 45 3/16 ~ [~ -— 3/16
= 4
A A e v i ilis
1/32 R
1.829 1.871
2.000 1.824 1.866 1.875
DIA DIA DIA 1871
{828 s - =
1.829 1.650
DIA DIA
/\ }L‘-— 1/32 X 45
=Y S/ ) = C
1/32 X 45
1 7/8-12 STUB ACME THD 1/32 X 45
REF’ DWG OD1341 1 7/8-12 STUB ACME THD
45 CHMF TO THD ROOT 1/32 R REF’ DWG OD1340
45 CHMF TO THD ROOT
'__
4130 /40
- L OCEFAN DRILLING PROGRAM
peCDWLS 208 28-32 Re TEXAS AN UNIVERSITY
SELES 3+ /B AEROCOTE | COLLECE STATION, TX. 8
NOTE: THIS SPACER REPLACES THE PCS comens 4 X o i 2 ATION T2, 77840
COG CORE CATCHER FINISH 125 2y DOG CORE CATCHER SPACER SLEEVE
| CONCENTRICITY ALL |™** ONE S R (OP 0200) o
DIAMETERS TIR .003 -l.“-'l“u_’_“? 11-\1-'38!“ TE [ OpﬁbatﬂbL r




€8¢

2 5/16
-—— 688 — j=— .688 —
1/32 X 45 3/16 — [— - 3/16
o i 3 7
/SIS A AT
1/32 R—/
1.829 1.871
2.000 1.824 1 -81:6 1.875
DIA DIA D 1331;1
1.825 — o IS
1.829 1.650
DIA DIA
/\ ¥— 1/32 X 45
i B=mlUJ // /] e \\_
i . 1/32 X 45
1 7/8-12 STUB ACME THD 1/32 X 45
REF DWG OD1341 1 7/8-12 STUB ACME THD
45 CHMF TO THD ROOT 1/32 R REF DWG OD1340

45
MATL: 4130/40 HT 23—32

CHMF TO THD ROOT
Re

NOTE: THIS SLEEVE IS USED WHEN RUNNING
TWO DOG CC IN THE PCS

TOLERANCES UNLESS NOTED
FRACTIONS ¢+ L/64
DECIMALS +.005
ANGLES & /B
CORERS L/64 X 4F

FINISH 125-

413040

AEROCOTE

BPVLLS.
28-32 Rc

OCEAN DRILLING PROGRAM
TEXAS A%M UNIVERSITY

COLLEGE STATION, TX. 77840

"ME HUAL DOG CORE CATCHER SPACER SLEEVE

CONCENTRICITY ALL
DIAMETERS TIR 003

e ONE

PCS soar (OP 6200 )
e[ e TR 12z we[ SR uLTe | B OP@>T0 [T




78¢

4 1/4

-— .688 —| .688
1/32 X 45'\l 3/16 = |— — |[— 3/16
=y P
/AN A=
1/32 R+
1.829 871
2.000 1.824 } .325 : -g?,?
DIA ;
DIA DIA BIA
1.825 ——— — — N
1.829 1.650
DIA DIA
H— 1/32 X 45
= oy AWa ~= \\_
Z Y 1/32 X 45
1 7/8-12 STUB ACME THD /
REF DWG OD1341 1 7/8-12 STUB ACME THD
45 CHMF TO THD ROOT 1/32 R REF DWG OD1340
45 CHMF TO THD ROOT
A
i Eia tieis Rt A3 I0/40
. SREE. & ae OCEAN DRILLING PROGRAM
NOTE: TH!SpggA%%F;ERg%E% THE PCS BECOWLS 2205 28-32 Re TEXAS A&M UNIVERSITY
L‘ " ANGLES » R
U—‘l %o AEROCOTE COLLEGE STATION, TX. 77840
ITLE
FINISH 125 o B FLAPPER CORE CATCHER SPACER SLEEVE
CONCENTRICITY ALL |™™ ONE me DCS [ao="(Sp ©Z00)
DIAMETERS TIR .003 W, B T 21288 SRUAULTE | OP 72|




WO, DESCRP NON ] wr CH | aPR.

' | CAP REDESIGNED W-i-.) TP

LA AT A LA LTS

LA | AT AN S A L S S A A S A S i ’/[Lﬂ e =35

TS B | U SAT LT A BT I T AP S A S I ST S/ 4 P A A S AT S ATY

S8¢C

6] B8 | OP6347 | RETANING SCREW

5| B | OP6380 | LATCH HEAD

2 B [ OP6382 | BOST FLANGED BUSHING, 1° 0D X 7/8 ID X 1 1/4 LG
3| B | OP6343 | LATCH ROD
2| B

1] B

T |OwS

Y R g P Y

CAP
0PB341 | JACK SCREW
szz| PART WO, DESCRIPTION
L OF MATERMAL

mATORLALS
TRARAGS B (oD e OCEAN DRILLING PROGRAM
pECPULY 1003 T TEXAS A&M UNIVERSITY
u;’_‘['j"ui.": pol COLLECE STATION, TX. 77840
FINISH it i ETTING
Jgx L LATCH RES TOOL
CONCENTRICITY ALL |™™ 1 TTITN CRESSURE CORE SAMPLER | ™0
DIAMETERS TIR 003 , M[us.ui T, AUMANN I:--f: ks [ OP6376 117




98¢

1/16 X 45'\

3-3/4

1/16 X 45

5-1/2

i 893

2724

///////J Z

DIA.

-&-. -

y
1.

3-1/4

KNURL 0.D.

EIA.
-

N0 1/16 X 45

/e /¥

2.770
e v 2 DA 2.5'%5

1/8 X 45

DETAIL A

=

TYP. 1/16 R TYP.
i /
|

1-1/4 — 6 STUB ACME THD.
(REF. DWG. 0D1205)

1/8 X 45

+ STAMP: “OP6378" & MFG. DATE
rouemces wwss oo | 410/ 00 | OCEAN DRILLING PROGRAM
PeChuALS 2403 | 28-92 Re TEXAS A&%M UNIVERSITY
comens e x ¢ |LAEROCOTE Lcourcx STATION, TX. 77840
ey asnges  [*“p  [™° CAP, RESETTING TOOL
CONCENTRICITY ALL |™** ONE PCS s
DIAMETERS TIR 003 |W o cTWme —ory i‘?.g T, T oP6378 | ™




REVISIONS

NO.

DESCRIPTION

DATE BY

NOTE:

1. TAG OR BAG MARKED WITH OP6380 & MFG. DATE

1/8 —~
o 7 1
L N ' l
— }:8?20[4« 1 15/32 DIA
/L l

STAMP: PT NO

TOLERANCES
UNLESS NOTED
FRACTIONS £ 1/64
DECIMALS £ .005
ANGLES x 1/

MATERIALS

STL 1018

HEAT TREATMENT

SURFACE TREATMENT

OCEAN DRILLING PROGRAM

TEXAS A&M UNIVERSITY

COLLEGE STATION, TEXAS

CORNERS L‘/ﬁ /:é‘ci' PARKOLUBE e
SCALE
WSH 125~ FULL LATCH HEAD, RELEASE TOOL
REQ'D/ASS'Y SYSTEM ASSEMBLY
z‘_’:‘”‘m b 1 PRESSURE CORE SAMPLER
DRAWN BY DATE CHECKED 4= APPR SIZE | DWG. PART NO.
s s s el

J AUMAN

—06—88] JT. AUMANN |73

A| OP6380

287



887

AL sl

1 | caP REDESIGNED w-11-a4 NP

S LTS AT S TP SUT LT LI T A5 S A AT S B 7 5 il 2 P - —— s

Sl S A A i I A S Y S L ARF LA Sl S A LA SIS AT SMT S AT S SRS A S AT SIS ST LA Ll

OP6347 | RETAINING SCREW

OPE386 | RELEASE HEAD

OP6382 | BOST FLANGED BUSHING, 1" 0D X 7/8 1D X 1 1/4 LG
OP6345 | RELEASE ROD
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