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IMPORTANT INSTRUCTIONS

Rohrback Cosasco Systems is committed to providing the safest and highest quality products, services, and
training for the industries it serves. We are committed to ensuring that all users of our equipment work safely
and efficiently. Fully anticipating the infinite variety of conditions that may be encountered in the field would
be impossible, but we have designed this user manual to emphasize safe working practices and, as much
as possible, to convey the full benefit of our knowledge and collective experience in the use of the DCMS
Downhole Tool and Accessories. This user manual is not meant to be a sole source of instruction.

Because these tools are used in a broad range of environments and applications, it is important that the
owner and operation personnel have been assessed, certified, and deemed competent in all safety, work
management and additional risk assessment requirements in the application of this user manual.

BE SURE ALL PERSONNEL READ AND FOLLOW THE INSTRUCTIONS
IN THIS USER MANUAL AND ALL PRODUCT WARNINGS.

Product Owners (Purchasers):

1. Use the correct product for the environment and pressures present. If you are unsure, discuss
your needs with your RCS representative.

2. Inform, educate, and train all personnel in the proper installation, operation, and maintenance of
this product.

3. To ensure proper performance, only competent, field experienced and trained personnel should
install, operate, repair and maintain this product.

4. Save this user manual for future reference.

Product Operation Personnel:

Read and understand all instructions and operating procedures for this product.

Follow all warnings, cautions, and notices marked on, and supplied with, this product.

Follow all instructions during the installation, operation, and maintenance of this product.

To prevent personal injury, ensure that all components are in place prior to and during

operation of the product.

5. If you do not understand an instruction, or do not feel comfortable following the instructions,
contact an RCS service technician for clarification or assistance.

6. If this user manual is not the correct user manual for your RCS product, contact RCS at
+1-562-949-0123 and RCS will provide you with the requested manual.

7. Use only replacement parts specified by RCS. Unauthorized parts and procedures can
affect this product’s performance, safety, and invalidate the warranty. “Look-a-like”
substitutions may result in improper operation and may result in serious injury or death.

8. Save this user manual for future reference.

rownNPE
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NOTICE

It is imperative that the safety warnings throughout this user manual are taken into
important consideration during assembly, disassembly, installation, and removal of
the Downhole Tool. Safety warnings are noted throughout this document to ensure
precautions are taken for all procedures where there are risks involved. Failure to
follow these warnings could result in serious injury or death.

Information provided in this User Manual should not be considered as all encompassing or suitable for all
situations, conditions or environments. Each individual and the organization he/she represents is responsible
for implementing training and its/his/her own safety/injury/illness prevention program in connection with this
user manual, and should consult with their respective legal, medical or other advisors as to the suitability of
using the information in connection with this user manual.

Application of information furnished by this user manual does not guarantee that the information furnished will
meet applicable USA (including OSHA), United Kingdom, or any other country’s health or safety standards or
requirements or, by implementing any of the programs, that you or your company will be compliant with such

rules and regulations.

Rohrback Cosasco Systems, Inc., and its affiliates assume no liability arising from the use of, or reliance on
the information provided in this user manual. Always seek the advice of your legal, medical or other advisors
before using this information in this user manual.

NEITHER ROHRBACK COSASCO® SYSTEMS, INC., NOR ITS ENGINEERS/TECHNICIANS ARE
RESPONSIBLE FOR THE USE BY ANY ORGANIZATION OF THIS USER MANUAL OR ANY INFORMATION
CONTAINED HEREIN. ANY PERSON OR ORGANIZATION UTILIZING THIS USER MANUAL, FOR ANY
PURPOSE, DOES SO AT ITS/HIS/HER OWN RISK.

\Y
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INTRODUCTION 1

Introduction CHAPTER 1

Downhole Corrosion Monitoring System (DCMS)

The RCS Downhole Corrosion Monitoring System (DCMS) is the only system which
provides continuous corrosion history of Downhole tubing. The DCMS is a specific
adaptation of the CORRDATA system for the severe Downhole environment and
provides an accurate means of determining corrosion rates at various depths within a
well bore. The corrosion data provided by the DCMS permits quantitative evaluation of
inhibitors and treatment regimes for the most cost-effective results.

The DCMS consists of the following major components:
Downhole Tool (DHT)
CORRDATA® Il Software
DHT Communications Adapter
Battery Depassivation Instrument
Probe Monitor Instrument
Cross-Flow Adapter (Customer Supplied)

Downhole Tool (DHT)

The Downhole Tool (DHT) is a tubular electronic instrument, as shown in Figure 1.1,
that is designed to be run and retrieved by wire line operation into the production tubing
of a well for an extended period of time. The DHT uses a CORROSOMETER Probe
Element to determine the rate of metal loss within the well bore. The Probe Element

is electrically isolated from the rest of the tool and the well bore to prevent galvanic
corrosion from influencing measurement data. The Probe Element is made from the
same or similar type material as the well bore being monitored. The DHT itself with
1.25” diameter provides a very small percentage restriction in the pipe. The Cross-
Flow adapter and tubing lock from which the DHT is suspended provides the main flow
restriction of approximately 50% area on the pipe. An RTD temperature sensor, internal
to the DHT provides temperature data.

The DHT electronically measures the Probe Assembly and temperature sensor at user
programmable intervals, and stores each reading in nonvolatile memory. Upon retrieval
of the DHT, corrosion and temperature data may be downloaded to the CORRDATA
Mate. The data may then be transferred from the Mate to a personal computer,
containing the CORRDATA® Il Software, for analysis.
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The DHT consists of the following major components:

Instrument Body
Instrument Tube Assembly
Probe Assembly

Probe Shield

Probe Adapter

Mounting Head Adapter
Battery Assembly

When not in use, the DHT and other DCMS components may be stored in a protective
carrying case. The arrangement of the carrying case is shown in Figure 1.2.



48.

5/8" APl SUCKER ROD CONNECTION

MOUNTING HEAD ADAPTER

SPRING ASSY

BATTERY ASSY

INSTRUMENT BODY

INSTRUMENT TUBE ASSY

31 PROBE SEAL LOADING NUT

LOADING WASHER
INSULATING WASHER

PROBE ADAFTER

——— PROBE ASSY

~———— PROBE SHIELD

————— PROBE TIP INSULATOR

— 1.25 DIA

Figure 1.1 Cross-Sectional View of Fully Assembled DHT
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Instrument Body

The Instrument Body is normally a 17-4 PH ferritic stainless steel tube designed to
contain and protect the main components of the DHT from the hostile environment of
the well.

Instrument Tube Assembly

The Instrument Tube Assembly is a stainless steel tube approximately 1.25"dia. x 15”L.
It has a large probe connector at one end and a small battery connector at the other
end. The Instrument Tube Assembly contains electronic circuitry which accurately
measures the Probe Element and internal temperature sensor.

Probe Assembly

The Probe Assembly is a specially modified CORROSOMETER probe. The Probe
Assembly contains an element made from the same or similar material as the well bore.
A reference element of the same material is contained within the Probe Assembly to
compensate for resistance changes due to temperature. Since the Probe Assembly is
very delicate, care must be taken to avoid damage.

WARNING! The tip of the Probe Assembly is extremely sharp. Handle with
care to avoid injury or damage.

Probe Shield

The Probe Shield is used to protect the Probe Assembly from damage and debris in the
well, and provide as smooth a flow as possible over the Probe Element surface. The
Probe Shield slides over the Probe Assembly and is threaded onto the Probe Adapter.
Probe Adapter

The Probe Adapter is a fitting used to adapt the Probe Assembly to the Instrument Body.

Mounting Head Adapter

The Mounting Head Adapter is a fitting equipped with a 5/8” API sucker rod connection
(Spec. 11B). The Mounting Head Adapter is used to attach the Cross-Flow Adapter to
the Instrument Body.
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Battery Assembly

WARNING! Violent explosion, fire and severe burn hazards . Do not

& short circuit, recharge, disassemble, overheat, incinerate, or expose
contents to water. Refer to Appendix A for handling and storage
information. Failure to follow these warnings could result in serious
injury or death.

CAUTION! Aninternal fuse in the Battery Assembly may open if the
Battery Assembly terminals are short circuited or if current in excess of 1
Amp is otherwise produced externally.

CAUTION! A new Battery Assembly must be depassivated immediately
prior to use.

The Battery Assembly is a custom engineered, lithium thionyl chloride battery used

to provide easy assembly and long life Downhole. The Battery Assembly contains a
coaxial connector which mates directly with the small connector on the Instrument Tube
Assembly.

A new, depassivated Battery Assembly must be used before installing the DHT in a
well. Battery Assemblies are not rechargeable! Do not attempt to defeat the safety
connector at the end of a Battery Assembly. Battery Assemblies are protected with an
internal fuse, but may explode if either recharged or short circuited, especially at high
temperatures! Failure to follow these warnings could result in serious injury or
death.

Be sure to read the paragraph titled “Battery Depassivation Instrument” in Chapter 3
before installing the battery pack. Also refer to Appendix A at the end of this manual for
safe handling and storage of lithium thionyl chloride batteries.

CORRDATA® Il Software

The CORRDATA 1l Software is supplied with the DCMS Tool Kit. Please refer to the
CORRDATA Il Corrosion Management Solutions Manual on the USB stick for details.

Battery Depassivation Instrument

A new Battery Assembly must be depassivated just prior to use in order to remove a
passivation layer that naturally inhibits energy transfer from the Battery Assembly to the
DHT electronics. The depassivation procedure requires that a Battery Depassivation
Instrument (P/N 724023) be connected to the Battery Assembly for a period of time.
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The Battery Depassivation Instrument initially loads the Battery Assembly to begin
depassivation. It then monitors the output voltage of the Battery Assembly, under load,
until it rises to an acceptable level. While the Battery Assembly is being depassivated
a yellow lamp on top of the Battery Depassivation Instrument will remain illuminated.
When the depassivation process is complete, the yellow lamp will extinguish and a
flashing green lamp will illuminate. The Battery Assembly is now ready for immediate
use. The depassivation procedure should not last more than 60 minutes. The Battery
Depassivation Instrument provides test terminals to monitor the battery voltage with an
external voltmeter.

Probe Monitor

To confirm that the Downhole Tool (DHT) is functioning correctly, after complete
assembly, a non-intrusive Probe Monitor (P/N 724024) has been designed. The Probe
Monitor continuously monitors the voltage across the Probe Element and detects when
the probe is energized. Counting these events provides high confidence that the DHT
is functioning properly. Since the DHT performs periodic measurements based on a
programmed cycle time, a countdown timer has been provided in the Probe Monitor to
indicate when the next probe measurement will be made.

When the DHT performs a measurement of the Probe Assembly, the probe is actually
energized for two consecutive intervals, each lasting about 3 seconds. There is about

5 second'’s duration between these intervals where the probe is not energized. The
two intervals have been named CYCLE ONE and CYCLE TWO. The Probe Monitor
indicates which cycle is presently occurring during the measurement. Both cycles must
be measured before the Instrument will decrement the countdown timer.

The countdown timer should be accurate to within a few seconds of actual DHT
measurements as long as the cycle time for the Probe Monitor is the same as the DHT
configured cycle time. The Probe Monitor is powered by a 9V battery. Alkaline or
lithium batteries are recommended. The Probe Monitor will operate for approximately
24 hours continuously with a fresh alkaline battery (longer with a lithium battery). The
Probe Monitor may not store the total number of DHT measurements made if the battery
is completely depleted.

Cross-Flow Adapter

A Cross-Flow Adapter is attached to the Mounting Head Adapter end of the DHT. While
holding the DHT in the center of the production tubing, the Cross-Flow Adapter serves
to transfer the well bore flow from the outside of the DHT to the inside of the lock
mandrel. The Cross-Flow Adapter must minimize pressure drop as well as provide the
strength required to support the DHT. Typically, a Cross-Flow Adapter will drop only

a few psi. The DHT is capable of mounting on a variety of lock systems. The lock
mandrel and Cross-Flow Adapter are usually customer specific items, and are chosen
or manufactured to be compatible with the wire line running tools to be used.
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Running Tools

Running Tools and running procedures are critical to the successful operation of the
DCMS system. Consultations between RCS, the customer, and the wire line company
are required to ensure correct tools are available and correct running procedures are
used.
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RCS offers a custom DCMS Tool Kit (P/N: 724121) to provide for the complete
assembly and disassembly of the DHT. In addition to mechanical tools, four custom
electronic instruments are included which are necessary to setup and monitor the DHT.
The contents and layout of the DCMS™ Tool Kit are shown in Figure 1.3.
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Specification

Downhole Tool Specification

Environment:

Shock:

Random Vibration:
Temperature:
Pressure:

Flow Velocity:

Body Material (Standard):

CORROSOMETER Probe
Assembly:

Temperature Sensor:

Memory Capacity:

Measurement Intervals:

Thread Attachment:

Specification| 11

CHAPTER 2

Oil, Gas, Water production (Sweet or Sour
Service subject to running tool specifications)

30 G’s Max

30 to 300 Hz at 2.22 G?/Hz, 25 G rms
325°F (163°C) maximum

10,000 psi (69 MPa) maximum

90 feet per second maximum gas flow, 20 feet
per second maximum liquid flow

UNS S17400 (17-4 S.S.) Conforming to NACE
MRO175

Repeatability: + 0.5% of Span
Resolution: 0.1% of Span
Accuracy: = 3°F
Repeatability: + 3°F
Resolution: 0.1°F

1024 Measurements

15 min., 30 min., 1 hr., 2 hr., 4 hr.

5/8" API Sucker Rod Connection
Spec. 11B



12 [DCMS™

Battery Assembly Specification

. RCS Part No.: 724089

. Type: Lithium Thionyl Chloride

. Li Weight: 9.4 grams

. Voltage: 7.34 Voc (open circuit)

. Operating Temp: +20 °C to +150 °C

. Shock: 250 G’s Max at 150 °C

. Random Vibration: 30 to 300 Hz at 2.22 G*/Hz
25 Grms

DHT Operating Duration

DHT Programmed Approximate Operating
Measurement Interval Time
(with a new Battery
Assembly)
30 min. 22 days
1 hr. 45 days
2 hr. 90 days
4 hr. 150 days
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DHT Operational Pretest CHA PTER 3

The user may wish to determine that the Instrument Tube Assembly, Probe Assembly
and Battery Assembly are operational before complete assembly of the DHT. A Pretest
may be performed by following the steps below:

WARNING! Always perform a Pretest at “room temperature”. Do not
perform a Pretest at temperatures above 125 °F.

It is highly recommended that new batteries are used on the DHT Communications
Adaptor and the Probe Monitoring Tool before a new session.

Assembly Sequence
Step 1: Depassivate New Battery Assembly:

WARNING! Use only the RCS supplied Depassivation Instrument (P/N
724023) to depassivate the battery and verify voltage.

NOTE: The Battery Depassivation Instrument is used in this step. It
automatically monitors the Battery Assembly output voltage while applying

a nominal load. The Battery Depassivation Instrument will remove the load when
the output voltage of the Battery Assembly reaches a value which indicates that
the passivation has been adequately removed.

WARNING! A new Battery Assembly must be depassivated less than four
hours prior to connecting it with the Instrument Tube Assembly. Refer to
Chapter 1 and Appendix A for Battery Assembly warnings and cautions.

1. Verify that the ambient temperature and the Battery Assembly Temperature is greater
than or equal to 21 °C (70 °F).

2. If desired, monitor the voltage between the red and black terminals on the Battery
Depassivation Instrument with a high impedance voltmeter.

3. Connect the Battery Assembly to the Battery Depassivation Instrument. The yellow
lamp will illuminate immediately. Depending on the degree of battery passivation, the
battery voltage may initially drop below 5.0V.
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CAUTION! If no status lamps on the Battery Depassivation Instrument are
illuminated while the Battery Assembly is connected, then the Battery Assembly
is either excessively passivated or depleted and should not be used.

4. Monitor the Battery Depassivation Instrument status lamps until the yellow lamp
extinguishes and the green lamp begins to flash. Depassivation may take from
several minutes to one hour.

CAUTION! If the green lamp doesn’t flash within one hour of connecting
the Battery Assembly, then the Battery Assembly is either excessively passivated
or depleted and should not be used.

5. Disconnect the Battery Assembly from the Battery Depassivation Instrument. The
Battery Assembly is now ready for immediate use.

Step 2: Program Instrument Tube Assembly.

WARNING! The Instrument Tube Assembly must NOT be programmed
while connected to the Battery Assembly.

1. Program the DHT from the PC with the Communications Adapter. Set Toggle Switch
on communications adapter to middle “off” position before connecting to DHT.
Connect Serial connection from DHT to PC and verify COM port being used. Follow
the steps below to set up the DHT manually.

Note: For further details on Corrdata Il, refer to the CORRDATA Il User Manual for
details on setting a DHT.

l. Toggle the communications SWITCH DOWN FOR PC COMMUNICATIONS to
enable power and configuration to the DHT from the communications adapter.

DHT COMMUNICATIONS

ADAPTER
SWITCH UP FOR
? ENABLING DHT

BATTERY POWER

Lo R
ATTERY
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I. Run Corrdata Il and input Password and select Database:

To change the password, select ‘Password Options’, and the following dialog will pop up.
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SQL Server Login:

Server:
Select (local) if you have a standard Microsoft SQL Server installed.
Select (local)\SQLEXxpress if you have an Express Server installed. Depending
on SQL Server installed, SQLExpress may be (local) for login.
Select Manual Entry to enter the Server Name of another SQL Server.

Password:
Enter the Password that was set in last step.

Database:
Select the database created during an earlier running of this software, or select
*** Create New Database *** to create a new database.
If this is the first time being run, you must select *** Create New Database ***
Then hit the OK button.

File Help

R OB

Select a name for your new Database and then hit the OK button.
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I1. Configure DHT with Corrdata II:
Main Screen:

Equipment Layout: I3
Clicking this icon will bring up the Equipment Layout screen. This is where you
will configure your System, Sub-Systems, Devices, and Probes. The Equipment
Layout screen is shown as a Tree View and works like the Explorer tool in
Windows.

Selection Tool: "
Clicking this icon will bring up the Selection Tool screen. You will drag items from
the Equipment Layout for selecting graph points. The Selection Tool screen is
shown in a list view.

Equipment Layout + Selection Tool: EE
Clicking this icon will bring up both the Equipment Layout and the Selection Tool
screens.

Equipment Layout Screen:

Cconduzn GG W T

File Help
R

. Monitoring Equipment Layout

X # m 35 2L se

Remove Item: X
Clicking this icon will remove a node and all children of that node that you have
selected on the Equipment Layout screen.

ltem Palette: 3
Clicking this icon will bring up the Palette screen, where you will select Devices
and Probes for placing on the Equipment Layout screen.
Download Data from Device:
Clicking this icon will allow you to download from an attached device to the
Corrdata® Il software database.
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"

Configure Device:
Clicking this icon will allow you to configure an attached device from the
Corrdata® Il database.

Data Entry (Manual):
Clicking this icon will allow you to enter data to a selected probe on the
Equipment Layout screen. This can be used for correcting data or entering data
into a manual entry device, such as the CK-4.

Expand All: ¢%
Clicking this icon will expand the Tree view. The F5 key is also a short-cut.

Collapse All: #x
Clicking this icon will collapse the Tree view. The F6 key is also a short-cut.

Expand Node: b4
Clicking this icon will expand the selected Node. The F7 key is also a short-cut.

Collapse Node: -4
Clicking this icon will collapse the selected Node. The F8 key is also a short-cut.
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Palette Screen:

E comsatac 1T NN & coect

File Help He: T
oy k & B
Rd
. & Monitoring Equipment Layout
. Monitoring Equipment Layout X # O |25 5% &3 3R
X i B |e$ 3% % 3% :
[ Show Probes J

N

!
)
I
L
)
I
=

System: q

You Drag and Drop the System onto the Equipment Layout screen. At least one
System is required to be dropped on the Equipment Layout screen. The System
can only be dropped on the main screen, and not on any other item.

Sub-System: I
You Drag and Drop the Sub-System onto a System or another Sub-System.
Sub-Systems are not required to be used. You can only drop Sub-Systems on a
System or another Sub-System.

On-Line: .:Ec.

The On-Line is a Device group for holding On-Line Devices, e.g., Microcor®
System (MT-9485). The On-Line group is not required for On-Line devices to be
used. The On-Line can be dropped on Systems or Sub-Systems.
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_ -
Off-Line: mom
The Off-Line is a Device group for holding Off-Line Devices, e.g., Checkmate™,
RDC, CK-4. The Off-Line group is not required for Off-Line devices to be used.
The Off-Line can be dropped on Systems or Sub-Systems.

{?
Device: B«

The Device is used to drop a device, e.g., Corrdata System (E9020),
Checkmate™ Plus, Aquamate on the Equipment Layout screen. A Device may
be dropped on a System, Sub-System, On-line and Off-Line Groups, and in some
cases other devices. When the Device is dropped a dialog window will pop-up
for you to select the actual device to use.

rones 0 0 00 0

Probes can only be dropped on devices and then only if the device accepts the
type of probe being dropped. When a probe is dropped it will show the
measurement attributes for that probe, e.g., Metal Loss, Temperature.



Sample Configuration:
Here is a sample configuration consisting of a System (Plant), Sub-System
(Buildingl), Device (RDC-Down Hole Tool), and Probe (Down Hole Probe ID # 2).

r

Corrosometer Probe Configuration

Device Type: Down Hole Tool
Device Name: Down Hole Tool

Probe Configuration
ProbeD: 1 (1-50)
Tag: Add / Remove _l
Probe Bement: [ T10 Cylindrical D v (8]
Select Aloy: [ K03005 - Carbon Steel x| (4] (&)
Span: 5
Cormotemp:
RDC Time Interval
@ Hours
s
i ]
4
[ Cancel |[ oOK

DHT OPERATIONAL PRETEST

E. Monitoring Equipment Layout
Y AE AT

Show Devices [ -

!
)
I
L
)
!
A
i
:
v
)

q ENGINEERING

B I DCMS SUB SYSTEM
I

[=]=]=]

DCMS Off-Line
Down Hole Tool - DHT 1
- IU Down Hole Probe 104 1
. 0 Metal Loss

O Tempesatuire

..r‘lmm

=] I Building 1

Down Hole Tool
0
- | Down Hole Probe 1D# 2

B Metal Loss

B Tempeaiue

NOTE: Aone (1) hour reading interval is most commonly used. The Probe
Assembly type is D (cylindrical) with a 5 mil span for “T10” model or a 10 mil
span for “T20” model and the probe is a Corrotemp type.

CAUTION!

The minimum read time interval for the DHT is 15 minutes. User

may set up the read time to 15 or 30 minutes, or 1, 2, or 4 hour increments. If an

increment other than the above is chosen, the DHT will

time interval to the nearest valid time increment.

default the read
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V. Select Configure Device icon .2 to program DHT:

WARNING! This is the recommended method to successfully configure

& the DHT to the time and date of the PC. Performing the configuration will
erase all previously saved data on the DHT. The DHT will have 12 minutes
added ahead to allow for complete assembly time of the DHT and battery,
covered in the next step.

a8 2
Set DHT Time l"""*""]

Configure Down Hole Tool with the time from the PC! (recommended)
Twelve(l2) minutes will be added to the PC time.

- B

Status Monitor

Waiting for "‘Down Hole Tool' to respond.

11 [ Cencel ]
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[ i
S
Configuration Completed
OK
— 4
ol Device Status M
Device Type:

Property Value

Device ID 2

Tag DHT

Alloy K03005 -

Reading Interval 15 Minutes

Probe Span 10

Date Installed 4/13/2012 3:46:24 PM

Date of LastReading 4/13/2012 3:31:24 PM
Number ofreadings 0
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Step 3: Attach Battery Assembly to Instrument Tube Assembly.

WARNING! Always use a new Battery Assembly and depassivate
immediately before use.

1. Maintain the Probe Assembly, Instrument Tube Assembly and the Battery Assembly
on a table or other flat, horizontal surface.

2. Attach the DHT Communications Adapter to the DHT. Set Toggle Switch on the
communications adapter to middle “off” position before connecting to DHT. Once
both sides are connected (Battery and communication adapter in off position).

Toggle the communications SWITCH UP FOR ENABLING DHT BATTERY POWER.
Disconnect DHT Communications adapter after 30 seconds. The 12 minute
window for connecting the probe begins immediately after enabling the battery.

DHT COMMUNICATIONS
ADAPTER

SWITCH UP FOR
ENABLING DHT
BATTERY POWER

SWITCH DOWN FOR
|  PC COMMUNICATIONS
CAUTION
F COMMUNICATING WITH
PC, DO NOT CONNECT
DHT BATTERY

3. Once the Battery has been enabled with the communications adapter, the assembly
is energized and will take the first Probe Element reading after about 12 minutes. This
will be the first stored reading in the non-volatile memory. Next reading will
commence at the specified interval from this reading. It is possible (and highly
recommended) for the user to validate the performance of the DHT by using the
Probe Monitoring Tool (see step 5 below).

NOTE: The instrument will NOT work until the DHT Communications Adapter
has enabled the battery for 30 seconds (Step 3). Also, the Instrument Tube
Assembly does NOT contain a real-time clock. Therefore, the date/time setting
does NOT change with time. Instead, the date/time setting is purely a reference
time to denote when the Instrument Tube Assembly actually begins recording
data. Whenever the Battery Assembly is connected, the Instrument Tube
Assembly collects readings at the programmed interval and time stamp the
readings starting from the user programmed time. This is the reason for setting
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the time 12 minutes later than the present time, to let the user finish the rest of
the steps and have enough time to begin the readings at the current time.

CAUTION! DHT can store a maximum of 1024 readings on its non-volatile
memory. Once this limit is met, the DHT will not store anymore readings.

Step 4: Attach Probe Assembly to Instrument Tube Adapter.

1. Lay the Instrument Tube Assembly and the Probe Assembly on a table or other flat,
horizontal surface.

2. Connect the Probe Assembly to the Instrument Tube Assembly by mating the
connector end of the Probe Assembly to the large connector on the Instrument Tube
Assembly.

3. Carefully rotate the Probe Assembly until the connector keys are aligned and then
push in the connectors together as far as possible.

Step 5: Test DHT Operation with Probe Monitor.

Use the DHT Probe Monitor (P/N 724024) as described below to determine if the DHT is
operational.

NOTE: Regardless of the preprogrammed time setting, the DHT will take the
first Probe Element reading about 12 minutes, 30 seconds after the Battery
Assembly is connected to the Instrument Tube Assembly. This allows sufficient
time for final assembly of the DHT and attachment of the Probe Monitor to catch
the first reading made by the Instrument Tube Assembly.

1. Connect the RED lead to the exposed metal surface of the Probe Element near the
Probe Wrench-Flats.

2. Connect the BLACK lead to the exposed metal surface of the Probe Element near
the probe tip. The best sensitivity is achieved when the BLACK and RED leads are
spaced as far apart as possible while making positive electrical contact to the Probe
Element.

3. Press the ON key. Wait for the display prompt “Ready to Test DHT”

4. Press the CONFIG key. If the cycle time, which is expressed in minutes, is correct,
proceed to step 6.

5. If the cycle time is not correct, press the EDIT key followed by the UP and DOWN
arrow keys to correctly program the cycle time. When the cycle time is correct, press
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the EDIT key again to store the reading (the old value will be lost) or press the
CONFIG key to abort (no changes will occur).

NOTE: Itis suggested setting the cycle time with few extra minutes compared to
the actual reading interval to avoid and erroneous timeouts.

6. Press the DISPLAY key to determine how many measurements were made. This will
be zero for initial use.

7. Press the MEAS key to initiate monitoring the Probe Element. It may be necessary
to let the Probe Monitor warm up for a couple of minutes before performing
measurements. The countdown timer will be activated, counting from the cycle time
down toward zero. If zero is reached before a Probe Element measurement is
detected, a time-out message is displayed.

8. Press any key to stop the measurement process. If the MEAS key is pressed again,
the number of measurements will be initialized to zero and the measurement process
will start over. If the OFF key is selected, the number of measurements will be saved
to be viewed the next time the Probe Monitor is turned on.

9. When the DHT Probe Element is read, the display of the Probe Monitor will first show
“CYCLE ONE”, and shortly thereafter change to “CYCLE TWO” to account for the
two energization cycles of one DHT Probe Element reading. Immediately following
each Probe Element reading, the Probe Monitor will display the current tally of Probe
Element readings (i.e. “DHT = N”, where N = the total number of Probe Element
readings) and the countdown timer will be reset to its programmed value.

NOTE: Atypical DHT Probe Element reading takes a total time period of about
45 seconds including a warm-up period and a post-processing period. Allow

the Instrument Tube Assembly to operate long enough to collect the desired
number of readings before proceeding with the Disassembly Sequence below.

Disassembly Sequence (Verify Test Data)
Step 1: Remove Battery Assembly from Instrument Tube Assembly.

1. Maintain the Probe Assembly, Instrument Tube Assembly and Battery Assembly on a
flat, horizontal surface.

2. Disconnect the Battery Assembly from the Instrument Tube Assembly.

NOTE: Due to the short duration of the pretest, the Battery Assembly can still
considered “new” and should be saved for future use.
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Step 2: Detach Probe Assembly from Instrument Tube Adapter.

1. Disconnect the Probe Assembly from the Instrument Tube Assembly by pulling the
Probe Assembly connecter from the Instrument Tube Assembly.

Step 3: Read Data from Instrument Tube Assembly.

WARNING! Disconnect Battery Assembly prior to downloading Data from
the Instrument Tube Assembly.

1. Download DHT data from the PC with the Communications Adapter. Set Toggle
Switch on communications adapter to middle “off” position before connecting to DHT.
Connect Serial connection from DHT to PC and verify COM port being used. Follow
the steps below to set up the DHT manually.

Note: For further details on Corrdata® Il, refer to the CORRDATA® Il User Manual for
instructions on configuring a DHT.

2. Read data from the Instrument Tube Assembly by following the steps below:

l. Toggle the communications SWITCH DOWN FOR PC COMMUNICATIONS to
enable power and configuration to the DHT from the communications adapter.

DHT COMMUNICATIONS
ADAPTER

CTeL e Fos
' EnaBLING OHT

BATTERY POWER

Il. Run Corrdata® Il.
lll. Click Equipment Layout + Selection Tool: EE
IV. Expand down to your configured DHT.

V. Click ¥ to Download Data from Device and wait for download to complete.



28 [DCMS™

VI. Drag the Metal Loss and Temperature data to the Selection Tool window and
click on Graph Data. oo

Sample DHT Data:

e ———————————

Graph Mode

Metal Loss Temperature
25.0- : ;

24.5+ = ' ;
1.44—--[--------'—------------------------------------------------"-------------------------------------------------
24.0 Al ; j

e e R e i Sl L Sl | T s e S s

23.5+

—_——— ]

c
[
L
7

22.5+

Temperature *

(&)

[X]

o
!

Metal Loss in mils

21.5+

21.04

205+

N O R O

20.0+

14 Sat 15 Sun 16 Mon 17 Tue
Apr 2012 Date / Time

Start Date:  4/13/2012 7:49:21 FM [ Metal Loss:  0.0216 mils Corr. Rate:  0.028 mpy i
End Date:  4/16/2012 11:09:40 PM

Pt to Pore Caiculssons. (irnph Commmon: Fiate.
e fagr tervw i San v @ o
Hide Seection | | Metsl Loss ¢ Comosen e | s | [ | [ Teep G S Temperature oy

Data should display close to zero Metal Loss and Corrosion Rate.
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Recommended Tools

DHT ASSEMBLY

29

CHAPTER 4

The DCMS Tool Kit (P/N: 724005) is required for the proper assembly set up,
disassembly and data retrieval of the DHT.

wrench!

WARNING! Use of tools other than those listed may result in damage to
DHT components which may impact seal integrity, pressure rating, and
accuracy. DO NOT hold any portion of the DHT with a vice or common pipe

The following tools are contained in the DCMS Tool Kit:

ITEM QTY UNIT PART NUMBER DESCRIPTION
1 1 EA 724101 Girth grip Pipe wrench Assembly, 1.25” O.D.
2 1 EA 000490 Torque Wrench, 5 to 75 ft-Ibs, ” Drive
3 1 EA 000491 Torque Wrench, 100-600 ft-lbs, 34" Drive
4 1 EA 000492 Crowfoot Wrench, 1”, ¥2” Drive
5 1 EA 000493 Crowfoot Wrench, 1", " Drive
6 1 EA 000494 Crowfoot Wrench, 13/16”, ” Drive
7 1 EA 000466 Adapter, %" Female X %2” Male
8 1 EA 000495 Open End Wrench, 1"
9 1 EA 000496 Open End Wrench, 13/16”
10 1 EA 000497 Open End Wrench, ”
11 1 EA 028050-8021-36.00 Cheater Bar, 36" Long (for open end wrench)
12 1 EA 660045-S31600-36.00 Cheater Bar, 36" Long (for girth grip wrench)
13 1 EA 000498 Hex Key Handle, 1/16”
14 1 EA 000499 Hex Key Blade, 1/16”
15 1 EA 129341 O-ring Pick Set
16 1 EA 724100 DHT Tool Kit Case
17 1 EA 724020 DHT-to-MATE Communications Adapter
18 1 EA 724023 Battery Depassivation Instrument
19 1 EA 724024 Probe Monitor Instrument




Prior to assembly, be sure to thoroughly clean all threads (inner and outer) and O-ring
grooves. The following Steps refer to the DHT Assembly Drawing of Figure 4.1

Assembly Sequence
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Do not discard
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Figure 4.1 DHT Assembly Drawing
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CAUTION! Leave on the protective paper that covers the Probe Element until
instructed to remove. This prevents grease from contaminating the Probe
Element.

Step 1: Inspect Installation of O-Rings and Back-up Rings.

WARNING! To avoid damage to O-rings and O-ring grooves, only use an
O-ring Pick Set to install or replace O-rings and Back-up Rings.

1. On the Mounting Head Adapter, there are two grooves between the fine threaded
end and the wrench flats. A new O-ring and a new Back-up Ring must be placed in
each groove before each Downhole run. The Back-up Ring in each groove must be
positioned nearest the threads, as shown in Figure 4.2.

0=RING
(2 PLACES) (P/N:202027)
5/8 APl SUCKER BACK-UP RING
ROD PIN CONNECTION (2 PLACES)  (P/N:202028)
SPEC. 11B

m

I

\MOUNTNG HEAD ADAPTER (P/N:724030)

—

Figure 4.2 Mounting Head Adapter
O-Ring and Back-Up Ring Placement

WARNING! Never use O-Rings or Back-up Rings for more than one

Downhole run to prevent leakage and damage to the DHT internals. Make
sure that O-Rings and Back-up rings are positioned as shown in FIGURE
4.2 for the Mounting Head Adapter and FIGURE 4.3 for the Probe Adapter.
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2. In the Probe Adapter, there are two grooves between one threaded end and the
wrench flats. A new O-ring and a new Back-up Ring must be placed in each groove
before each Downhole run. The Back-up Ring in each groove must be positioned
nearest the threads, as shown in Figure 4.3.

Step 2: Depassivate New Battery Assembly:

NOTE: The Battery Depassivation Instrument is used in this step. It automatically
monitors the Battery Assembly output voltage while applying a nominal load

BACK—UP RING
(2 PLACES) (P/N:202028)

~ O—RING
// (2 PLACES) (P/N:202027)
/

L i
PROBE ADAPTER —/

(P/N:724038)

Figure 4.3 Probe Adapter O-Ring and
Back-Up Ring Placement

The Battery Depassivation Instrument will remove the load when the output
voltage of the Battery Assembly reaches a value which indicates that the
passivation has been adequately removed.

WARNING! Use only the RCS supplied Depassivation Instrument (P/N
724023) to depassivate the battery and verify voltage.

WARNING! A new Battery Assembly must be depassivated less than four
hours prior to connecting it with the Instrument Tube Assembly. Refer to
Chapter 1 and Appendix A for Battery Assembly warnings and cautions.
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1. Verify that the ambient temperature and the Battery Assembly Temperature is greater
than or equal to 21 °C (70 °F).

2. If desired, monitor the voltage between the red and black terminals on the Battery
Depassivation Instrument with a high impedance voltmeter.

3. Connect the Battery Assembly to the Battery Depassivation Instrument. The yellow
lamp will illuminate immediately. Depending on the degree of battery passivation, the
battery voltage may initially drop below 5.0V.

CAUTION! If no status lamps on the Battery Depassivation Instrument are
illuminated while the Battery Assembly is connected, then the Battery Assembly
is either excessively passivated or depleted and should not be used.

4. Monitor the Battery Depassivation Instrument status lamps until the yellow lamp
extinguishes and the green lamp begins to flash. Depassivation may take from
several minutes to one hour.

CAUTION! If the green lamp doesn’t flash within one hour of connecting
the Battery Assembly, then the Battery Assembly is either excessively passivated
or depleted and should not be used.

Disconnect the Battery Assembly from the Battery Depassivation Instrument. The

Battery Assembly is now ready for immediate use.

Step 3: Attach Probe Assembly to Probe Adapter. (See Figure 4.4)

CAUTION! Be careful not to get any lubricant on the Probe Element.

1. Check that the protective paper is over the Probe Element.

2. Lubricate the entire Probe Sleeve with a thin coat of High-Temperature Silicone
Grease (P/N128371).

3. Slide the threaded end of the Probe Assembly through the Probe Adapter, opposite
the O-ring end.

4. Lubricate one Insulating Washer (P/N 724046) and one Load Washer (P/N 724045
with High-Temperature Silicone Grease.

5. Place the Insulating Washer over the threaded end of the Probe Assembly.

6. Place the Load Washer over the threaded end of the Probe Assembly.
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MNSULATING WASHER BACK—UP RING {P/N: 202028)
(P/N: 724046) /(2 PLACES)
/ . _ e
LOADING WASHER I{a’ 0-RING {P/N: 202027) PROBE SLEEVE PRIMARY SEAL >
(P/N: 724045) H’_(z PLACES) (P/N: 724050-TXX—K03005)
."'f."'f PROBE ASSEMBLY
i ;. (P/N: 724050-TXX—K03005)
s
i f. I|] | Primary Seal
Ui Do Not Discard | ||>
L
\ = : )
.l'll 4
! "‘-\ Y
SET SCREW #6-—32 f \_ PROBE SEAL \ PROBE
(P/N: 003767-1/8) LOADING NUT ADAPTER
(2 REQD) (P/N: 724044) (P/N: 724038)

Figure 4.4 Probe Assembly Attached to Probe Adapter

*CAUTION! Primary Seal - Do not discard

7. Coat the Probe Assembly threads with High-Purity Goop (P/N 006308). This is an
anti-galling agent.

8. Install the Seal Loading Nut on the threaded end of the Probe Assembly.

9. Hold the flat portion of the Probe Assembly with a 5/8” open end wrench, and then
torque the Seal Loading Nut to 30 foot-pounds with a 13/16” open end torque wrench
(30 Ibs on a 12” wrench).

Step 4: Temporarily Install Probe Shield.

1. Check that the protective paper is over the Probe Element.

2. Verify that the Probe Shield Set Screws are backed out enough to clear the threads.

3. Carefully install the Probe Shield over the Probe Assembly and screw onto the Probe

Adapter. It is not necessary to install the Probe Tip Insulator at this time.

4. Install the Probe Shield hand tight to protect the Probe Element during the following
operations. DO NOT tighten either the Probe Shield or the Set Screws at this time.

Step 5: Program Instrument Tube Assembly.
Repeat steps 1-4 of Chapter 3. Data analysis covered in step 6 of Chapter 3 is
not necessary since that has already been performed.

Step 6: Attach Probe Assembly to Instrument Tube Assembly.

1. Verify that the Seal Loading Nut Set Screws are backed out enough to clear the
connector opening.
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2. Connect the Probe Assembly to the Instrument Tube Assembly by sliding the Seal
Loading Nut end of the Probe Assembly over the large connector on the Instrument
Tube Assembly.

3. Carefully rotate the Probe Assembly until the connector keys are aligned and then
push the connectors together as far as possible.

4. Torque the Seal Loading Set Screws to 10 inch-pounds with a 1/16” Allen torque
wrench, or as tight as a standard 1/16” Allen key will allow.

Step 7: Attach Battery Assembly to Instrument Tube Assembly.
immediately before use (Refer to Step 2 above). A battery that was used in

a DHT Operational Pretest, as described in Chapter 3, is considered a
“new” battery.

j WARNING! Always use a new Battery Assembly and depassivate

1. Lay the Instrument Tube Assembly and the Battery Assembly on a table or other flat,
horizontal surface.

2. Attach the DHT Communications Adapter to the DHT. Set Toggle Switch on the
communications adapter to middle “off” position before connecting to DHT. Once
both sides are connected (Battery and communication adapter in off position).

Toggle the communications SWITCH UP FOR ENABLING DHT BATTERY POWER.
Disconnect DHT Communications adapter after 30 seconds. The 12 minute
window for connecting the probe begins immediately after enabling the battery.

3. Once the Battery has been enabled with the communications adapter, the assembly
is energized and will take the first Probe Element reading after about 12 minutes. This
will be the first stored reading in the non-volatile memory. Next reading will
commence at the specified interval from this reading.

NOTE: The instrument will NOT work until the DHT Communications Adapter has
enabled the battery for 30 seconds (Step 3). Also, the Instrument Tube Assembly

does NOT contain a real-time clock. Therefore, the date/time setting does NOT

change with time. Instead, the date/time setting is purely a reference time to denote
when the Instrument Tube Assembly actually begins recording data. Whenever the
Battery Assembly is connected, the Instrument Tube Assembly collects readings at the
programmed interval and time stamp the readings starting from the user programmed
time. This is the reason for setting the time 12 minutes later than the present time, to let
the user finish the rest of the steps and have enough time to begin the readings at the
current time.

CAUTION! DHT can store a maximum of 1024 readings on its non-volatile
memory. Once this limit is met, the DHT will not store anymore readings.
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DHT COMMUNICATIONS
ADAPTER
SWITCH UP FOR
? ENABLING DHT
B a’i\—|_|— E F< \T, |:: ':/ :I'\"I!I'\"II :3
SWITCH DOWN FOR
‘ PC COMMUNICA
CAUTION
IF COMMUNICATING WITH
PC, DO NOT CONNECT
DHT BATTERY

2. Coat the Probe Adapter threads, near the O-rings, with High-Purity Goop and the
O-rings themselves, with High-Temperature Silicone Grease.

3. When the present time is equal to the preset time value entered in Step 5 above,
immediately slide the small connector on the Instrument Tube Assembly into the
Battery Assembly connector as far as possible.

4. Once the Battery Assembly is connected, the Instrument Tube Assembly is powered
and will take its first Probe Element reading after about 12 minutes, 30 seconds.

WARNING! If the battery is removed at any time after this step, steps 3-5 of
chapter 3 must be repeated! The DHT will not work without the battery
enabled!

Step 8: Place Instrument Tube Assembly / Battery Assembly into Instrument Body.

1. Lay the Instrument Body on the same flat, horizontal surface as the Instrument Tube
Battery Assembly.

2. If not already done, coat the Probe Adapter threads, near the O-rings, with High
Purity Goop and the O-rings themselves, with High-Temperature Silicone Grease.

3. Support the Battery Assembly to keep it in line with the Instrument Tube Assembly (to
avoid connector damage), then carefully slide these two items into the Instrument
Body.

4. Carefully screw the Probe Adapter into the Instrument Body, until shouldered, being
careful not to lift the end so high that the Battery Assembly might become
disconnected inside the Instrument Tube Assembly.
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5. Maintain the whole assembly as horizontal as possible.

Step 9: Install Spring Assembly and Mounting Head Adapter.

1. Insert the Spring Assembly into the open end of the Instrument Body such that the
outward end extends beyond the Instrument Body threads by no more than ¥4". If
the spring assembly extends further than this, check that the battery is still correctly
engaged.

2. Coat the Mounting Head Adapter threads, near the O-rings, with High-Purity Goop
and the O-rings themselves, with High-Temperature Silicone Grease.

3. Insert the Mounting Head Adapter behind the Spring Assembly.

4. Gently push the Mounting Head Adapter against the Spring Assembly and maintain
pressure while starting to screw the Mounting Head Adapter into the Instrument Body.
Once the threads have engaged, use a 1” open end wrench to tighten the Mounting
Head Adapter until shouldered.

Step 10: Tighten Adapter Seals.

1. Use a girth grip wrench to hold the Instrument Body.

2. With a 1" open end torque wrench, tighten the Probe Adapter into the Instrument
Body to 175 ft-Ibs torque minimum.

3. Use a 1” open end torque wrench to tighten the Mounting Head Adapter into the
Instrument Body to 175 ft-Ibs torque minimum.

Alternate Method
1. Place a 1" open end wrench on the Probe Adapter.
2. Place a 1” open end torque wrench on the Mounting Head adapter.

3. Tighten to 175 ft-lbs minimum.

Step 11: Remove Probe Shield.
1. Carefully remove the Probe Shield from the Probe Adapter.

2. Carefully remove the protective paper from the Probe Element.
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Step 12: Test DHT Operation with Probe Monitor.

Use the DHT Probe Monitor (P/N 724024) as described below to determine if the DHT is
operational.

NOTE: Regardless of the preprogrammed time setting, the DHT will take the
first Probe Element reading about 12 minutes, 30 seconds after the Battery
Assembly is connected to the Instrument Tube Assembly. This allows sufficient
time for final assembly of the DHT and attachment of the Probe Monitor to catch
the first reading made by the Instrument Tube Assembly.

1. Connect the RED lead to the exposed metal surface of the Probe Element near the
Probe Wrench-Flats.

2. Connect the BLACK lead to the exposed metal surface of the Probe Element near
the probe tip. The best sensitivity is achieved when the BLACK and RED leads are
spaced as far apart as possible while making positive electrical contact to the Probe
Element.

3. Press the ON key. Wait for the display prompt “Ready to Test DHT”

4. Press the CONFIG key. If the cycle time, which is expressed in minutes, is correct,
proceed to step 6.

5. If the cycle time is not correct, press the EDIT key followed by the UP and DOWN
arrow keys to correctly program the cycle time. When the cycle time is correct, press
the EDIT key again to store the reading (the old value will be lost) or press the
CONFIG key to abort (no changes will occur).

NOTE: It is suggest setting the cycle time with few extra minutes compared to the
actual reading interval to avoid and erroneous timeouts.

6. Press the DISPLAY key to determine how many measurements were made. This will
be zero for initial use.

7. Press the MEAS key to initiate monitoring the Probe Element. It may be necessary
to let the Probe Monitor warm up for a couple of minutes before performing
measurements. The countdown timer will be activated, counting from the cycle time
down toward zero. If zero is reached before a Probe Element measurement is
detected, a time-out message is displayed.

8. Press any key to stop the measurement process. If the MEAS key is pressed again,
the number of measurements will be initialized to zero and the measurement process
will start over. If the OFF key is selected, the number of measurements will be saved
to be viewed the next time the Probe Monitor is turned on.
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9. When the DHT Probe Element is read, the display of the Probe Monitor will first show
“CYCLE ONE”, and shortly thereafter change to “CYCLE TWO” to account for the
two energization cycles of one DHT Probe Element reading. Immediately following
each Probe Element reading, the Probe Monitor will display the current tally of Probe
Element readings (i.e. “DHT = N”, where N = the total number of Probe Element
readings) countdown timer will be reset to its programmed value.

Step 13: Install Probe Shield.

CAUTION! Do NOT handle or get any lubricant on the Probe Element.

1. Remove the protective paper from the Probe Element.

2. Install the Probe Tip Insulator on the tip of the Probe Element.

3. Coat the exposed threads of the Probe Adapter with High-Purity Goop.

4. Carefully install the Probe Shield over the Probe Assembly and screw onto the Probe
Adapter.

5. Place a 1” open end torque wrench on the Probe Adapter and a girth grip wrench on
the Probe Shield.

6. Torque the Probe Shield to 30 ft-Ibs.

7. Torque the Probe Shield Set Screws to 10 inch-pounds with a 1/16” Allen torque
wrench or as tight as a standard 1/16” Allen key will allow.

8. The DHT is now ready to be attached to Cross-Flow adapter and tubing lock and run
into the well.
Step 14: Attach DHT to Cross-Flow Adapter.

CAUTION! The DHT should only be attached to the running tools immediately
prior to running into the well by wireline.

1. Attach the 5/8” API sucker rod connection on the DHT’s Mounting Head Adapter to
the Cross-Flow Adapter on the running tools immediately prior to running into the well.

2. Torque the connection to 175 ft-lbs minimum.

WARNING! During this time the temperature of the tool should be kept
above 21°C (70°F).
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Disassembly Sequence
Step 1: Detach DHT from Cross-Flow Adapter.

CAUTION! Clean the DHT thoroughly with an appropriate solvent prior to
disassembly.

1. Detach the 5/8” API sucker rod connection on the DHT’s Mounting Head Adapter from
the Cross-Flow Adapter of the running tool immediately after removal from the well.
Step 2: Remove Mounting Head Adapter and Spring Assembly.
WARNING! Wear safety glasses, cover the joint, and carefully unscrew
the Mounting Head Adapter during this step of disassembly in case any
high pressure gas and/or liquid have been trapped in the Instrument Body
while the DHT was Downhole.
1. Use a girth grip wrench to hold the Instrument Body.

2. With a 1” open end wrench, carefully remove the Mounting Head Adapter.

3. Remove the Spring Assembly, if possible. The Spring Assembly need not be
removed at this time.

Step 3: Remove Instrument Tube Assembly / Battery Assembly from Instrument
Body.

1. Lay the Instrument Body on a flat, horizontal surface.
2. Use a girth grip wrench to hold the Instrument Body.

3. With a 1” open end wrench, remove the Probe Head Adapter from the Instrument
Body.

4. Carefully slide the Instrument Tube Assembly / Battery Assembly completely out of
the Instrument Body.
5. Disconnect the Battery Assembly from the Instrument Tube Assembly.

6. Mark the Battery Assembly with tape or a label to identify it as being “used” and
handle in accordance with Appendix A of this manual.

7. Remove the Spring Assembly if not already done.

Step 4: Detach Probe Assembly from Instrument Tube Assembly.
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1. Use a 1/16” Allen wrench to back out the Seal Loading Nut Set Screws enough to
clear the connector opening.

2. Disconnect the Probe Assembly from the Instrument Tube Assembly by sliding the

Seal Loading Nut end of the Probe Assembly away from the Instrument Tube
Assembly.

Step 5: Read Data from Instrument Tube Assembly.

WARNING! Disconnect Battery Assembly prior to downloading Data from
& the Instrument Tube Assembly.

3. Download DHT data from the PC with the Communications Adapter. Set Toggle
Switch on communications adapter to middle “off” position before connecting to
DHT. Connect Serial connection from DHT to PC and verify COM port being used.
Follow the steps below to set up the DHT manually.

Note: For further details on Corrdata Il, refer to the CORRDATA Il User Manual

for instructions on configuring a DHT.

4. Read data from the Instrument Tube Assembly by following the steps below:

VII.  Toggle the communications SWITCH DOWN FOR PC
COMMUNICATIONS to enable power and configuration to the DHT from
the communications adapter.

VIIl.  Run Corrdata Il.

IX.  Click Equipment Layout + Selection Tool: EE

X. Expand down to your configured DHT.

XI. Click ¥ to Download Data from Device and wait for download to complete.

Xll.  Drag the Metal Loss and Temperature data to the Selection Tool window
and click on Graph Data b

Step 6: Remove Probe Shield.

1. Back out the Probe Shield Set Screws with a 1/16” Allen wrench so that they clear the
threads of the Probe Adapter.
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2. Place a 1” open end wrench on the Probe Adapter and a girthgrip wrench on the
Probe Shield.

3. Carefully remove the Probe Shield from the Probe Adapter.

4. Remove the Probe Tip Insulator from the tip of the Probe Element.

DHT COMMUNICATIONS
ADAPTER

SWITCH UP F(
1 ENABLING DHT

CAUTION! A new Probe Tip Insulator should be fitted each time the Probe
Shield is attached. A new Probe Tip Insulator is included as part of the Probe
Assembly.

Step 7: Detach Probe Assembly from Probe Adapter.

1. Hold the flat portion of the Probe Assembly with a 5/8” open end wrench, then detach
the Seal Loading Nut with a 13/16” open end wrench.

2. Remove and keep the Load Washer from the threaded end of the Probe Assembly.

CAUTION! To establish a reliable seal, a new Insulating Washer and Probe
Sleeve must be used each time the Probe Assembly is attached to the Seal
Loading Nut. Both Insulating Washer and Probe Sleeve are included as part of
the Probe Assembly.

3. Remove and discard the Insulating Washer from the threaded end of the Probe
Assembly.

4. Slide the Probe Assembly out of the Probe Adapter and keep for further analysis.

NOTE: The Probe Assembly is preweighed so that it may also be used as

a “coupon”. See the data supplied with the Probe Assembly for weight details. A
serial number is marked on one of the Probe Assembly wrench flats as well as on
the protective cardboard tube packaging.
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APPENDIX A

Lithium Thionyl Chloride Batteries Handling, Storage, MSDS

Emergency Procedures

IN THE UNLIKELY EVENT OF VIOLENT BATTERY BEHAVIOR, the area should be
evacuated immediately. Personnel should stay away from the area for 15 minutes
rather than trying to correct the situation. Burning or fuming batteries should be left
isolated until expert handling can correct the condition. Lithium fires should only be
extinguished using “Lith-X" or a Class D fire extinguisher. The Material Safety Data
Sheets for each cell of the DHT battery pack (2 cells per pack) as well as the main
ingredient, Thionyl Chloride, are included in this section.

IN CASE OF LEAKAGE, leaking batteries should be isolated from all personnel and
equipment. Since the electrolyte can be neutralized with common baking soda, leaking
batteries should be placed in sealed plastic bags containing baking soda. The bags
should be placed in a sealed drum with vermiculite. Personal protection devices should
always be used around leaking batteries.

Emergency Conditions

Because of the high energy density inherent in lithium / thionyl chloride batteries, the
potential for hazardous situations does exist. Most hazards are due to internal or
external heating of a hermetically sealed battery. Overheating causes liquid electrolyte
to expand, increasing hydrostatic pressure inside the can, which might cause the battery
to burst. Further heating can cause the lithium anode to melt which, in turn, will react
spontaneously with the electrolyte and bring about explosive behavior.

Causes of Hazardous Conditions-
Electrical and Physical

Hazardous electrical conditions include recharging, short circuiting and forced
discharging (voltage reversal). Battery Engineering, Inc.’s bobbin and moderate rate
anode batteries are generally not capable of hazardous behavior unless external power
is applied or they are short circuited at elevated temperatures.
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Hazardous physical conditions include external heating due to uncontrolled storage,
incineration and physical destruction of the battery case via crushing, puncturing and
disassembly. Excessive heating can cause explosive behavior with any type of battery.
Physical destruction can result in leakage of toxic and highly corrosive electrolyte.

For further information about the safe handling and storage of lithium / thionyl chloride
batteries, contact a Battery Engineering, Inc. Applications Engineer at 1-800-685-4844.

Safe Storage

Shelf

Batteries should be stored in their original shipping containers, if possible, to keep them
isolated from each other, preventing connector damage and potential short circuits.

Do not store batteries loosely, and do not place batteries on metal surfaces. Batteries
should be stored on end with the connector end pointing upward.

Temperature and Environment

Batteries should be stored in a cool, dry, well-ventilated area with an optimal storage
temperature range of 0-25°C. If prolonged storage is anticipated, batteries should be
protected from excessive humidity.

Hazard Consideration

Lithium battery storage areas should be clearly marked and provided with “Lith-X “ or a
Class D fire extinguisher. Batteries may burst if subjected to excessive heating. In the
event of fire only “Lith-X” or a Class D fire extinguishers should be used. DO NOT USE
WATER, since water will cause exposed lithium to ignite. Signs should clearly state that
water is not to be used in case of fire.

Safe Incoming Inspection

The proposed flow of batteries throughout the facility should be thoroughly reviewed

by plant safety personnel to identify and eliminate potential sources of electrical and
physical damage to the batteries. Conditions that can short circuit, recharge, over
discharge, puncture, crush or overheat the batteries must be avoided, and all personnel
involved in the handling should be properly trained.

Safe Testing

Physical dimensioning should be performed with all-plastic calipers and no electrical test
should be performed without first consulting RCS engineering.
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If testing batteries at elevated temperatures, the temperature chamber MUST HAVE
reliable over temperature protection. DO NOT SHORT CIRCUIT batteries that are
heated above 25°C. Batteries that have been heated above 100°C have been known to
explode when short circuited for less than one minute.

NOTE: The batteries used in the DHT are custom built with an integral 1A safety fuse.
The fuse will open the circuit if the battery is short circuited.

Safe Transportation

Because the shipping regulations are very complex, shippers of lithium batteries are
urged to obtain copies of the 49 CFR (DOT regulations) and the IATA regulations.
These regulations also explain how the paperwork is to be filled out.

All lithium/thionyl chloride batteries with a lithium content of greater than 0.5 grams
and less than 12 grams are restricted, and they are subject to DOT (49 CFR) and
International Air Transport Association (IATA) shipping regulations. Batteries that
contain less than 0.5 grams lithium are unrestricted, and may be shipped by any
means (ref. IATA section 4.5A45). Batteries with a lithium content of 12 grams must be
individually approved by the governing authority, and cannot be shipped under these
regulations.

NOTE: The Battery Assembly used in the DHT contains 7.4 grams of lithium when new.

The proper shipping name for lithium / thionyl chloride batteries is LITHIUM
BATTERIES, LIQUID CATHODE (UN3090). The hazard class is CLASS 9
(Miscellaneous) and the packing group is PACKING GROUP II.

The regulations state that the batteries have to be separated to prevent external short
circuits, and they have to be packed in inner fiberboard container (no more than 500
grams of lithium per inner container). The containers can then be packed with at least
one inch of non-combustible packing material (such as vermiculite) separating each
inner package in UN approved fiberboard boxes, steel drums, fiber drums, or wooden
boxes. These packages have to be printed with a United Nations Marking Symbol
(section 6.0 of IATA shipping regulations).

For cargo aircraft transportation, each package must have a gross weight no more

than 35 kgs. A 24 hour emergency response number must be provided on the shipping
papers in order to provide instructions if an emergency condition arises during transport.
The batteries can be shipped by motor freight, rail freight, water, or Cargo Aircraft only.
Lithium / thionyl chloride batteries cannot be carried aboard passenger-carrying aircraft.
Boxes must be labeled with a MISCELLANEOUS (CLASS 9) label. If the batteries are
to be shipped by air , then the package has to have a CARGO AIRCRAFT ONLY label
attached. Also, boxes must be marked with the proper shipping name and the UN
number near the shipping labels.
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NOTE: Save the shipping packaging in which the batteries are received, since this
packaging meets these requirements and may be re-used for returning batteries to RCS
or a disposal facility.

Safe Disposal

Lithium / thionyl chloride batteries must be disposed of properly in accordance with 49
CFR. Lithium batteries for disposal are classified a WASTE LITHIUM BATTERIES FOR
DISPOSAL, and they are shipped with the same regulations as those for new lithium /
thionyl chloride batteries.

There is no long lasting contamination as a result of disposal of lithium / thionyl
chloride batteries; there are only hazards associated with the neutralization and
disposal process. The end products of lithium / thionyl chloride battery deactivation
are not toxic, once neutralized. Lithium / thionyl chloride batteries should be disposed
of by professional disposal companies. Contact Battery Engineering, Inc. for a
recommendation of companies that can perform this disposal.

Because each state has different disposal regulations, contact your local environmental
agency for instructions on how to dispose of lithium batteries.



MATERIAL SAFETY DATA SHEET

Battery Engineering, Inc. Date Prepared- November 27, 1995
1636 Hyde Park Ave.
Hyde Park MA 02136
Tel (617) 361-7555 Fax (617) 361-1835
24 Howr Emergency Telephone - (Chem-Tel) 1-800-255-3924

Section 1 - IDENTIFICATION

Product Name: Hazardous Components (Approx %e)
Lithaum 4%
ionyl Chlonide 395%
25-102-180MR AhmomCiiide  65%
Lithnum Chloride 2%
LITHIUM THIONYL CHLORIDE CELL - ous C
Stainless Stee] 42.5%
Nicke! 0.4%
Paper 0.4%
Carbon 47%

Lithium Content: 4.7 grams

SECTION 2 - PHYSICAL / CHEMICAL CHARACTERISTICS

Vapor Pressure: Thionyl Chloride: 92mm @ 20°C

Vapor Deasity: Thionyl Chilonide: 4.1

Solubility in Water: Thioryl Chlonds: Decommposes

Specific Gravily: Thionyl Chlonde: 1.63

Melting Point: Thioryl Chlonde: -105°C

Evaporation Rate: Nia

Water Reactive: Thionyl Chloride hydrolyzes to form SO, and HCL

Appearance and Odor:  Thionyl Chlonide - Colorless to pale yellow, sharp, pungent odor.

SECTION 3 - FIRE AND EXPLOSION HAZARD DATA

Flash Polnt: N/A Auto. Ignition Temp: N/A Fiammabile Limits: N/A
Extinguisher Media: Dry Lithium Chlonide, Graphite Powder, Pyrene G-1, Lith-)I, Class D

Special Fire Fighting Procedures: Cover with dry lthium chlotide, graphite powder, Lith-X powder or Class D fire
extinguisher. DO NOT USE WATER, moist sand, earbon dioxide or soda ash extinguisher, Wear protestive
breathing apparatus.

Unnsual Fire and Explosion Hazards: Do not shorl cirouit, recharge, overdischarge, puncture, erush or expose to
temperatures ahove 180°C

SECTION 4 - REACTIVITY HAZARD DATA

Stability: Stable
Conditlons to Avold; Temperatures in exoess of 180°C, High humidity for extended periods.
Incompatibility: N/A

APPENDIX A |49
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SECTION 5 - HEALTH HAZARD DATA

Primary Routes of Entry: [nhalation.
Carcinogen Listed in: Not listed,
Health Hazards: Acute - Vapors very irritating to skin, eyes, and mucous membrancs.

Chronic - Overexposure oan vause symptoms of nonfibrotic lung injury.
Signs and Symptoms of Exposure: Eye and mucous membrane iritation,
Medical Conditions Generally Aggravated by Exposure: Asthma, other respiratory disorders, skin allergies,
eczama.

Emergency First Ald Procedures: Seek medical assistance for further treatment. : ' _
Eye Contact: Flush with running water for at least 15 minutes, Hold eyelids apart. Seek immediate medical
treatment.

Skin Contact: Rinse with large amounts of running water. If bums develop, seek medical treatment.
Inhalation: Remove to fresh air. 1 breathang is difficult, administer corygen and seek medical treatment.
Inpestion: Seek medical treatment.

SECTION 6 - CONTROL AND PROTECTIVE MEASURES

Respiratory Protection: Acid Gas Filter Mask

Protecttve Gloves: Butyl Rubber Gloves.

Eye Protection: Chemical Worker Safity Glasses.

Ventilathon To Be Used: Local Exhaust.

Other Protective Clothing and Equipment: Chemical Laboratory Safety Glasses and Chemical Apron.
Hyghende Work Practices: N/A

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be Taken If Material Is Spilled or Released: Do not breathe vapors or touch liquid with bare hands.
Waste Disposal Methods: Neutralize spill with soda lime, seal leaking battery and soda lime in plastic bag and
dispose of as hazardous waste,

Precautions to be Taken in Handling and Storage: Do not short cireust of exposa to temperatures above 180 °C.
Do not recharge, overdischarge, puncture, or crush,

Other Precautions and/or Spectal Hazards: Do not store batteries in high hurmidity environments for long penods,

SECTION 8 - TRANSPORTATION INFORMATION

US DOT (per 49 CFR 172.101) and IATA/ICAOQ

FProper Shipping Name: Lithrum Batteries, Lupuid Cathode.

UN Number: UN 3090

Hazard Classification: Class 9 (Miscellansous)

Packing Greup: 11

Labels Required: MISCELLANEOUS

Other: CARGO AIRCRAFT ONLY

Non-Harardous Batteries (per IATA): If the batteries contain less than 0.5 gram of Ethium (see front of MSDS),

SECTION 9 - DISPOSAL INFORMATION

Proper Shipping Name: Waste Lithium Battenes

UN Numaber; UN 3090

Hazard Classification: Class ¢ (Miscellansous)

Packing Group: [l

Labels Required: MISCELLANEOUS, HAZARDOUS WASTE
Waste Disposal Code: D003

Other: All lithium thionyl chloride batteries should be disposed of by a proper disposal facility.

Page 2 of Tvpe: 25-102-180MR
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TEAMEPORTATION EMERGENMCY
CALL CHEMTREC:
DISTRICT OF COLUSEIA: {DOZ

(800} &ZE-510D0
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MATERIAL SAFETY DATA SHEET

BAYER CORPORATION

PRODIMT SAFETY & RECLATORY APFAIRS
100 Bayver Road
Fitbaburgh, FA 15205-9741

NN -TRANSFORTATION

b ERI-TELE

I T 7

T IDENTIFICAT

0Nz

PRODUCT WAME:cccssus? Thioayl Chleride

PRODUCT CODE. ccaaaqa2 WeD¥

CHEMICAL MAME.......2 Thisayl Chlecide
SYRINYME sascssanaas? Sul furens Onyehloride] Salfur Oxychleside
CAS MUMBER . ccccacaaa2 TTIS-05-T

mulllltlhl-n---= ﬂl

BAYER EMEAGEMCY PHONE,...r (4110 92)-1800
BAYER INFORMATION PHONE.r (BOO) 442-2927

L

11. HAZARDOTE ISOREDIENTE:

——rrTrETEEE.

ITHGREEDTENT NANE
fCAS NUMBER

— i

EXFOSTRE LIMITE

CONCENTRATION (%)

Thiomyl (Bleride
TT1%-{-T QEEA =

HBydrochloric Acid, Seller
by bydrolysis or thermal
snccemlered whes Thisayl

Hydrochloric Acid

TEAT-01-0 OSmA, 3

ACGIN
Suller Dieaide
TERE—~05-5 DSHA ;
L
ACCEH:
1

Froduscl Code: V403
Approval dater 10/08/95

1,000 ppm Corlimg
5,000 agfal Cailisg
1.0DD ppm  Cailimg
3.000 mp/md Cailing

minimem .6 I

Disnide, Chlerime and Sulfwr Chloride ssy b+ relesased
detsmpedifion of Thicoyl Chleride and may be

Chlerids comea in comlacl with moisfurs im tha air,

J.000 ggm Cailisg
7.000 mg/ed Ceiling
5,000 ppe Cailing
T.300 mg/md Cailing

2,000 ppe TWA
5,000 mg'mdl THWA
5,000 ppm STEL
0,000 ug'md STEL
2,000 pgm TWA
5,200 sginl THA
5.0 ppm S5TEL
3.000 egfed STEL

i Mot Notaed

1 Eat Noted

MEDE Page 1

Continued ¢= pexl page
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11, HAZARDOUS INCREDIENTS (Comtimaed)

JCAS BUMBER EEPOSURE LIMITS COMCENTRATION (X)
Chlarine
TTaz=50-5 N5HA | 500 ppm  THWA 1 Mol Hoted

L5000 mg/m3 Thia
L,000 ppm  STEL
3,000 wg/ml STEL
ACGIHI LS00 ppe TR
LS00 wgfmd TeA
1,000 ppm STEL
2,900 wg/md STEL

- O W W P W O W R T M M W m w m em am am oae em em  e e e e ae ee  E - = m

Sulfur Chloride

10025679  DSHA © L.00) ppm Ceiling T Hot Noted
6.000 eg/m3 Ceiling
ACGIHE L0003 ppe Ceiling

3.500 sg/ud Ceiling

-

111. PHYSEICAL FROFERTIES:

O e N Y e T P -

PHYSICAL FOBM...ccovonwecs? Liquid

COLOR: sssnnsnsncsnnsnnnncct Colorlass Eo slightly yellow
OO s ssnnsnnnnnnsnnnnnnant SHkip, irritating

HOLECURLAE WEIGHT.cawwunuss? 119

DH socovvonannnnnnnnnnnnse? Bot Applicables

“ILIW nl"lllllllllliiﬁ= m!ﬂl li, F {H C}
mTIw"mlm POIMT.uust m!“. -156 F {—Imp# G]
VIGEOSI T e nunnnnannnnnecnad Apprea, 0.0 wPas 8 77 F (23 C)
SOLUBILITY 1IN GWATER ..caus! Roktls

SPECIFIC GRANITY .ennnawaa? 1.5 8 77 P (29 C)

'm mlnllllllllll!lin: ’ﬁt ntnli.h-‘d

I VOLATILE BY WOLUME......2: 1000

VAPIR PRESSTAE ...0vnneeses? Apprex. 97 smHg # &8 F (20 C)

rTEEESRss—— Emmmwr-=—m=m

Iv. FILE AMD EXPLOSION DATAz

RN N NN W W N N NN T W N OO N o O Y e e

FLASH POINT. ... 0000000 0n0aaaasa0 Mot Applicable.

AUTO-ICHITION TENPERATURE.......1 Mot Established.

EXTIRCUISHING MEDIA. 20 aensanaasa] Carban Dionide; Dy Chemical

SPECIAL FIRE FIGHTING FROCEDURES: Thisnyl Chloride is not cosbustible.
Howswer, if thionyl ochloride is imwolved in & Cire, use carbon dioxide or
dry chemicale, Firefighters sheald wvear full gretective elothing ineluoding
i sslf-contsined bregthing spparatus, Towic asd ffritaling gases =&y be
prasent including hydrochlorie seid, sulfur diexide, chlorine, sulfur
ckleride or ofhesre. Druss sxposed to eWcessive besperatufes can cuplube
dise Lo Lhe decompomilion of Ehiomyl ehloride. Haber will rFemct with

Preduct Coder Va03 _ HEDS Fags 2
Approval date: L1/08,/93 Conlinped on nexl page
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v, FIRE AND ERFLOSTON DATA {Comtinued)

thionyl chleride gensraling irrilaling gases. However, waler zpray should
be used bo Reep Fire sxposed coalainera ceol and Eo help ecrub acid gazes
[rem Lhe &ir.

Y. HUNAM WEALTH DATA:

M . — p——— = ]

ROUTE(E) OF ENTRY.......! Ey# Contact] Skin ConTacC] [nhalation

HUNAN EFFECTS AND SYMFTOMS OF CVERERTOSURE:

ACUTE EFFECTS OF EXPOSME, ..., Diregt contact with thionyl chloride 2an causs
burng., 1t i corresive to the skin, sysa and mucous meshranes. The vapors
of thlonyl chloride are strong dcrritants Lo The sywa and respiratary Tract,
Symptoms of exposure in¢lude @ berning sensation in ths syws and vielent
coughing. In contact with humid air, hydregen chioride (HCl) and sulfur
dioxide [(502) are prodweced which are themsslves irrilating. Significant
overaxposure to thisnyl chloride wapors and ile relaled decoeposilion
products (Which could efgwr if & persss is trapped or sprayed] may cause
dalaysd pulsonary eless.

CHRONIC EFFECTS OF EXPOSUAE...! Chromic owersagosurs lo lhicayl chleride can
cause symptoms of noealibrotie lung imjery similar to other irritating
Vapors,

CARCINDGENICITY  vr1111100sannsd Thi# prod@ect ia nat listed by NTPF, [AAC or
regulated as a carcinogen by OSHA. .

REBTCAL CORDITIONS
AGGRAVATED BY EAPDSURE......1 Asthsa, other respiratsry disarders
(branzhitiz, sephyeess, breazhis] Byperresstivityl, skin allergiss, szzams.
EXPOSURE LEMITS. i vvvrr1an0a2021 Bafar to Sectiem LI,

Ti. ENDGENCY AND FIRST AID PROCEDURESI

AT EEE TR o W e W p——

FIRST AID vOR EYES...,..7 Imssdistely flugh syes with resming waler For ab
least 15 minwtes. To assure tharough flushismg of all eye bLissue, Ehe
wyslids ahould be held spart during drrigatiom. Fermamenl sye injury can
sccur, particularly if rinsisg is delayed. Immediately refsr Lo a
physician, prefsrably an sys specialiet, for sedicsl trsstment.

FIRST AID FOR SKIN......7 Rings immadistely with large amcemts of cool, resming
waler. Awsid waing hot water and hard rubbing. When splaghed with thionyl
chloride, immdiataly proceed ts an smsrgency showsr and begin removing all
contaminated clothing while ripalng. Flughing the body with largs ssounte
of waler sbowld continua until all of tha Bhiomyl chlorides dip cemoved. If
the eyes are mol contaminated. do not resove safely gogpgles Lo avoid
siahing thiomyl chloride into the syws, If contact is exteneive or burns
develop, a physician should bs sanfacied lmmsdiately,

Product Cofe: VA0S ' HSDS Page 3
Approval date; 11/08/%3 Continuad on naxt pags
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¥I. FIRST AID PEOCEMIEES (Conkinusd)

FIRST AID FOR INHALATION: Removwe To freeh alr, Kesp person cals and avosd any
unfAEEEIEREY GMertion of Bovement, Trained persone should sdwinisber eEygen
if Breathing is difficult, If not breathing, give arfificial respicafiesa.
Ieediately contact a physician,

FIRST AID FOR INGESTION.: In case of ingestion, drink copious amounts of sater
(il available, give several glasses of milk), [ nok induce vomibimg.
FEVER GIYE ANYTHING BY MOUTH TO AN UNCONSCIDUS PERSOM, If vomiling occmra
spentassously, keep aifvay clear and give wore water, Imsediablsly call =
physteian.

¥il. EMFLOYEE PROTECTION RECOHHENDATIONS:

EVE PFACTECTION REQUIREHENTE........: Chemical werkar safaby glasses and Cull
faze skield.

SEIN FROTECTTON REQUIREMENTS.......: Weoprens, B¥C, Polyethylene or Vitem (B}
gleved, bools and aprona as appropriale fes expedure conditions.

MESFIRATOA REQUIREHENTS............: HI0SH approved for aeid gases. Do st
excesd [ha uie limila of Tha rezpiralor.

VENTILATION REJQUIREHENTS...........: Use local exhaual or genecal coos
welilation sufficienl Te prevenl oVersxpoaurs.

AIDITIONAL PROTECTIVE HEASURES..... ¢ Full bedy acid resisfanf suils and

peiilive pressure, self-conlainad breathing apparaluz should be svsilable
if cdde of large apillzs or olhar similar smergenciesz. Esscrgency showers
and eyevash founlmina shsuld Ba localad in areas whare Chionyl chlorids ia
basdied. Educate snd Lrain segployess in the safe use snd hendling of this
preduct .

PEESEEE - -

VINE. BEACTIVITY DATA:

n"lll!“lll.lllnlLln.l.....: h]‘-l i.- a .1...h-l-l “t.‘ri.l,
HAZARDORE FOLYMERIZATION...: Will nalt accur,
IRCOMFATIBILITIES..........: Hsazls violesnlly with water, Avoid contact withk

redocing dgents and organic matter. Hay reast vigorously with Antimcmy,
Spflim,. Alusinum, Magnessiem and Titanium. Iron and Zinc may cablalyzs
vieolent reactiens af Thisayl Chlorids mizlwrss wilh organic chemicals.
Thiomyl Chloride mintures with organic chemiczals must bs stored im
comtaimers free of ifen asd £inc and sual ba squipped wilh a pramsurs
reliel device. Refer te Section X (apacial precautions & storags datal.

INFTARTLITY CONDETIONS . ....: Ezcessive lampsralwres.

DECOMPOSITION TEMFERATUBE..: Deccspaaition begine at 284 F (140 C).

W!TIW FRODUCTS. ... 2 By fharmal decompeaition; Chlorins, Sulfwer
Dicxsde, Sulfur Chleride. In contact wilh water; Nydrochlorio Acid,
Salfur Dioxlde.

Product l'.'-n_:h: WaL§ HEDE Fags &
Approwval Sate: 11/ 08,95 Continued on nexl page
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EFILL OB LEAE PROCEDRMES....; Evacusfe sced &nd stay upwind., 1 3L is sale to
de 50, trained persosmel should atfespt Lo stop or reduce lesk. Large
spills should b contained and pumped into salvage &rums ar other
appropriate comtainerg. Full acid resistant suits amd salf-canlmined
breathing apparatus shomld Be weorn during emergency operaltions. Wapor
tlouds Formed by reaction of Che apilled thionyl chieride with stmospheric
moisture cam be controlled by water fog or water spray. After bulk of
saterial is removed, large guantifisa of soda ash, lime o7 a combinaliom of
these can be used to soak wp and neulralize The remaining thianyl chloride.
Gmall spills can be handied by abasrplion and rescted with large swounts of
dry slksli {sodas ssh sndfer lime}. Shovel inte apprepriate container for
digposal .,

WASTE DISPDSAL METHOD,,,,,..7 Maste dispoaal muat be in accerdanss with
federal, state and Local envirpnmeal ceamlrsl ragulations.

______ e G o oy T S Y e

L EFE-L"IM; FRECMITIDN & iTﬁlM:E DATA:

e L e T e e TR, - ----

STORAGE TEMPERATURE (MIN/HAX) 1 Ambient//11XX F {50 C).

EEELF LIFE.:vvsvsrvnnnnnnnns i Unlimited in clopsd sontainars and in the absence
of meidture, [a dreds = one Year maxiwps.

SPECTAL SENSITIVETY...soew..! Molsturs or heat greater than 11T F {30 C).

HARDILING/STORAGE PRECAUTIONS: This product is extremely corromive. Do net
breathe wapars or mists, Do not gef on eyes or oo skin., HWash [Beroughly
alfter basdling. Store containers in @ cool, dry asd well venCilated area,
St of aumlight and away from firs hazsede, Slerags saniminery a=d
asssciated squipment abhauld B+ J04L or JF16L ebpimlean atesl, nichel o«
limed with FTFE (Polytetraflwsrasthylans], lsad, porcslain ensasl or
galvanized gtesl. Do met allow maisture Bo enber slorages confainers as
this will cause increased corresian and releass of Hpdrechloric Acid and
Sulfur Ddoxige. Molsture and heat greater than 11X F (50 () will resslt in
bwild-wp of imternel preddure in sontainsrs. Esch starage vesesl should ba
eguipped with pressure reliel devwiges which are comstrecled with materiala
compatible with thiony]l chieride,

AL SHIPPIKG INPORHATIOM;

TECHNICAL SHIFPING HWAHE. ., .....3 Thiesyl Chlarids
FREICHT CLASS BULK.,.....,1+4--3 Thigayl Chlarids

FRETCHT CLASS PACEACE....,,....7 Thioeyl (Elarids
FRODICT E&RRBL. . .. .. crvrrrs vexvai Thiompl Calerids
Product Ceda: Y405 MSTS Page S5
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KL, SHIPPING IMFORMATION [(Conlinumed)

e o —————

DOT [(MMEETIC SURFALCE)

PROFEE SHIPPIMO MAME......:.:..2 Thigayl Chloride
HAEAKDy CLASBE OK DIVISION ......2 B7 &.1

lIlll."’HA HUMBER:ussassnssussaanaasd UHIEIE

PANCEAGING GROUP ... c0vusiaaaas2 PO

DOT PRODUCT RO 1bs (Kga).......! Mose

HAZARD LABEL (&) oo ivnieiiinuaad Corrediva; Poison
HAZARD: PLACARDM8) ... .covvuveaad Corrsaiva; Poison

IND / INDG OODE C(DCEAN)

PROPEE EHIPPIRG MAHE...........: Thiczyl Chlocide
HAEARD CLASE DIVISTON NUMBEE...: B

mm“lII.IIllllllllhbillllldi ““]m
PACEAGING GROUP. .o sncaasvuaaas I
Hﬂﬂﬂmﬁl(t)““.“.... ----- - cﬂl’l‘"ih: Tﬁ:it
HAEARD PLACARDSE) <« o ovveviiinaa : Corrsaive! Taxic

ICal / IATA (ALl

HAZARD CLAES DIVIEION WUMBEE...: Porbidden

K11 ANIHAL TORICITY BATA;

TAKICITY DATA FOE:! Thisayl Chlerids
ACUTE TOXICITY
ORAL LDS0u.ciaaio.2 Dalta not sstablished for product.
DERMAL LD3D........2 Date not eetabliszhad for prodect.
INMALATION LCSO....: 1,274 ppe (Kat - | hour)) 558 ppm (Rat - & bowr). (1)}
756 ppm (Rat = 1 hewr). (2)
-:T‘ E!’HTBI TR A I B tﬂl’rﬂ-i\'-
nI' EFFEETE. TSI :ﬂr'ﬂli\'l
SEMSTITIZATION. .. ...: Data nof sebablished for productk .
SUBCHRONIC TOXICITY...: Date nof sxbablizshad far prodect .
CHRONIC TOXTCITY......: Data nof extsblishad for prodect.
OTHER TOKICITY DATA,..: (Mutagenic, Teralagenic, Esprogdective Tests): Data mot
sxlablighed For produet.
AJUATIC TOEICITY 0000 of Do not allew te enler wslers, waslewaler or soil.

1 Taste conducted at the Institute for Taxicology of Baysr AG,
2 Bushy Run Regeproh Caater, October, L1993,

Produck Code: VA0S HSTE Fage &
Approval dete: 11/08/93 Conlinued on mext page
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ammme

ALLL. FEDERAL LECULATORY INMPORMATION:

= - - ——

OHA BTATUS.....cccccceeviasd This predust is hazardous under Ehe crileria of
the Federal O08HA Hazard Comsuniostion Standard I9
CFA 1910. 12040,
THCA STATUE. ... ciccacccaces i Dm TECA [nventary
CERACLA KEPORTABLE QUASTITY..: Noas.
SABA TITLE III:
SECTION 302 EXTREMELY
HAZARDOUS SUBSTANCES, . : Soos.
SECTION 311/31%

HAZARD CATECORIES.....: lomsdiale Health Hazard] Delayed Health Harard:

e

Reactive Hagard
SECTION 313
TOXIC CHEHICALS. ......: Noos.
BCHA BTATUS. ... .iceeeeeverrori When discardad in ife purchased foram, this

predmcl meel The crifecis of corcosivity (EFA
Hazardsus Waxle Humbar DO02) and resctivity {(EFR
Hazardsus Wasls Numbar DO03) under &0 CPR

(361 20-24]

ALY. OTHER REGULATORT [NPORSATION:

The following chemicals are specifically listed by individual states: obher
product specific health and pafely €3la in obther eeclions of Lhe H505 may alse
ke applicable for sfals requirssents. For delsile on your regulalory
fequiresenis you ehemld sanisel the sppraprists sganey in your stals.

COHPOHENT MAHE
JCAS WUMBER COMCENTRATION STATE CODE

Thianyl Chleride
P19-09-7 mimimum 99,6 I PAl, HA, NI3

O —— o e e o e - srEaESaas

HA = Hassachusetls Barsrdous Schatance List
K13 = Mew Jerssy Special Haslik Hazardous Subgtance List
FAl = Pennsylvenia Bsyardous Ssbslance Ligt

CALTFORMIA PEOPDEITION &35

To the best of cwr hnowledgs, thiz product containe mo lewels of Listed
substances, vhich the alsle of Californis hap Found Lo cowse cander, Birth
defecte or other reproductive sffects.

Produclk Code; VOS5 SDS Page 7
Approvel dste; 11/08,/93 Comlimesd on neat page



58 |DCMS™
I EE————————————————————————————————————.

. AFPROVALE:

—— i e el I BT W gy

REASON POR ISSUE......... <2 Bevwisw Sectiocns KI, KIT (IMD) and KIV
PREFARED BY..ccccacacsnasa? Be P Kally

APPROVED BY...cccucccasaaat Jo M. Mosbowy

APPROVAL DATE...cccccucaaa2 10/08/95

SUPERSEDES DATE...........: 09/18/93

MEDS NIMMER......ccccecea- : 01947

——— - -
W G e - - - T

This information is furniahed withost warranty, espressed or (mplied, ewcept
Ehat it ls acourate te the beal knowledge of Bayer Corporation., The data en
this sheet relates enly te the specific material designated herein. Bayer
Corperation assumes no legal responaibilily for wee or reliance upom thess
dala.

. e [t TR B LT T 1 1§ ey )

Froduct Codep V404 HEDE Page B
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