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Chapter 1
Introduction

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 Mate

CORRDATA?® Plus 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
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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 Plus Software, for analysis.

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.
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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 18"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.

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!

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® Mate

Operation of the CORRDATA Mate (herein referred as simply “Mate”) with the DHT is almost
identical to that with an RDC. The Mate’s baud rate must be set to 300 to communicate with
the DHT and then reset to 9600 baud to communicate with the PC. A DHT Communications
Adapter is supplied as part of the DCMS to allow data transfer between the DHT and the Mate.

To change the Mate baud rate, switch ON the Mate. After the self test screen clears and the
main menu appears.

ROHRBACK COSASCO
SYSTEMS

Read Disp Dump SetUp
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A A A A
F1 F2 F3 F4
Press Read (F1); MODE (F2) to display the screen.
Special Testing Code
Run PMATE from PC
to update MATE
REV BAUD TEST EXIT
A A A A
F1 F2 F3 F4
Press Baud (F2) to display.
Baud Rate is 9600
Select 300 for DHT
9600 for RDC or PC
300 9600 EXIT
A A A A
F1 F2 F3 F4

Press 300 (F1) for the DHT. The Mate will automatically shut off and restart with the Baud rate

changed.

CAUTION!
communicate with the PC.

Mate Reprogramming Utility

This reprogramming utility is only required if for any reason the Mate software program has

Remember to repeat the procedure and set the Baud rate to 9600 to

become corrupted. This program utility in the CORRDATA Plus installation disk operates
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through the normal connection cables to the Mate to reload the Mate software program.

To run this utility, plug the Mate into the PC with the serial adapter cable (P/N 748063). Run
the CORRDATA Plus Installation CD by inserting it into the CD-ROM. Click the “Mate
Programming Utility" link and choose “Install”. Follow the PC prompts to install the utility. Once
the utility is successfully installed, run the application from Start > All Programs >
Rohrback Cosasco Systems > Mate Programming Utility. The PC will display the
instructions of keys to press on the Mate. In most cases, the user will be able to successfully
re-program the Mate using the “Quick Mode.” This re-programs the Mate without losing any of
the stored data.

NOTE: If the Mate program has been severely corrupted, “Complete Mode” must be
run. In this case, repeat above steps and select “Complete Mode” and follow the wizard
instructions to complete the programming.

CORRDATA® Plus Software

The CORRDATA Plus Software is supplied with the Mate. Please refer to the CORRDATA
Plus Corrosion Management Solutions Manual on the CD-ROM 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.

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
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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
seconds 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.

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: 724005) 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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Chapter 2
Specification

Downhole Tool Specification

*

® & & o o

¢ o

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

Shock: 30 G’s Max

Random Vibration: 30 to 300 Hz at 2.22 G%/Hz, 25 G rms

Temperature: 285°F (140°C) maximum

Pressure: 10,000 psi (69 MPa) maximum

Flow Velocity: 90 feet per second maximum gas flow, 20 feet per second

maximum liquid flow
Body Material (Standard): UNS S17400 (17-4 S.S.) Conforming to NACE MR0O175
CORROSOMETER Probe Assembly:

Repeatability: + 0.5% of Span
Resolution: 0.1% of Span

Temperature Sensor: Accuracy: + 3°F
Repeatability: + 3°F
Resolution: 0.1°F
Memory Capacity: 1024 Measurements via CORRDATA Mate

Measurement Intervals (programmable):
15 min., 30 min., 1 hr., 2 hr., 4 hr.

Thread Attachment: 5/8" API Sucker Rod Connection
Spec. 11B
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Battery Assembly Specification

L 4 RCS Part No.: 724088

4 Type: Lithium Thionyl Chloride

L 4 Li Weight: 7.4 grams

L 4 Voltage: 7.32 Voc (open circuit)

L 4 Operating Temp: +20 °C to +180 °C

L 4 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)
1 hr. 60 days
2 hr. 65 days
4 hr. 70 days
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Chapter 3
DHT Operational Pretest

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 depleated 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 depleated 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 Mate from the PC with the probe configuration required or set up the
configuration on the Mate manually. Refer to the CORRDATA Plus Corrosion Management
Solutions Manual for details on setting up the Mate via PC (It is the recommended to
CLEAR the Mate memory prior to programming, this WILL erase all previously saved data
on the Mate). Follow the steps below to set up the Mate manually.

|. Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read Disp Dump SetUp

Il. Click SetUp (F4) to advance to the Configuration Options display depicted
below:

Configuration
Options

Phone
Mate RDC Timer EXIT
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VI.

VII.

Choose Mate (F1) to enter the following Mate Configuration screen:

Mate Configuration

AUTO MAN NEW
CONF CONF PROBE EXIT

Choose MAN CONF (F2) and enter the Manual Configuration screen below:

MANUAL CONFIGURATION

CONF SET CLR
ID TIME MEM EXIT

Choose CLR MEM (F3) and select CLEAR (F1) to clear the memory.

WARNING! This is the recommended method to successfully
configure the DHT. Performing the CLEAR WILL erase all previously
saved data on the Mate. Transfer needed data to CORRDATA Plus
prior to erasing memory.

Once the previously stored settings are cleared, the Mate will return back to the
MANUAL CONFIGURATION screen. Follow the instructions below to configure
the Mate.

Choose CONF ID (F1) to proceed.

Enter the ID number for the DHT and press Enter (F1).

Enter the rest of the information such as the Probe Tag, the appropriate
Time Interval for the DHT to perform readings, Probe Alloy and finish the
setup process.

NOTE: A one (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
default the read time interval to the nearest valid time increment.

Check the setup configuration

From the main display of the Mate, press Disp (F2) followed by ID (F2).
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[I. Type in the ID number and press Enter (F1).
[ll. Check the configuration values to make the desired values are set.
I\V. Press the More F(1) check other values.

. Set the Mate for a data rate of 300 BAUD by pressing: Read (F1); MODE (F2); Baud (F2);
and 300 (F1). See Chapter 1 — CORRDATA Mate section for more details.

NOTE: Communication between the Mate and the Instrument Tube Assembly occurs at
300 BAUD. This causes data transfer to be fairly slow. Configuration may take up to 30
seconds.

. Connect the Mate to the DHT Communications Adapter.

. Connect the Instrument Tube Assembly to the DHT Communications Adapter.

. Program the Instrument Tube Assembly with the desired configuration by following the
steps below:

[.  Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read Disp Dump SetUp

II. Click SetUp (F4) to advance to the Configuration Options display depicted
below:

Configuration
Options

Phone
Mate RDC Timer EXIT

[ll.  Choose RDC (F2) to enter the following screen:

EnterID# > < 1-50

ENTER CLR BkSp EXIT
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AV Enter the ID number from the above step 1 and press Enter (F1). The following
display will appear.

RDC Configuration
Connect Mate to RDC

DATE CONF TEST
TIME RDC MODE EXIT

V. Choose DATE TIME (F1) and choose SET (F2). The hour is set on the military 24
hour clock, where 00.00 hours depict midnight at the start of the day and 12:00 is
mid-day. See below for the display:

Set RDC Date & Time
YYMMDDHHMMSS
> <

ENTER CLR BkSp EXIT

WARNING! This will reset the DHT Date and Time and erase all the
previously stored data on the DHT. This MUST be done to accurately
date and time stamp the readings.

Set the time to be about ten minutes later than the present time (for reasons
explained below) and press ENTER (F1). The date and time display that follows is
an actual read-back of the values presently stored in the DHT Instrument.

NOTE: 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 10 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.

VI. Press EXxit (F4) to return to the RDC Configuration screen. Choose CONF RDC
(F2). Following display will appear:
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Connect Mate
to RDC - CO

SET NEW
START MUX PROBE EXIT

VII. Press START (F1) to begin configuring the DHT. Press EXIT (F4) when the
configuration is complete.

Disconnect the Instrument Tube Assembly and the Mate from the DHT Communications
Adapter.

Turn off the Mate.

Step 3: 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.

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.

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

Step 4: 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.

. When the present time is equal to the time value entered in Step 5 (sub-step V) above,

slide the small connector on the Instrument Tube Assembly into the Battery Assembly
connector as far as possible.

Once the Battery Assembly is connected to the Instrument Tube Assembly, it is energized
and will take the first Probe Element reading after about 12 minutes, 30 seconds. 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 for the user to validate the performance of
the DHT by using the Probe Monitoring Tool (see step below).
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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 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 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 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.
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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
(ie. “DHT = N”, where N = the total number of Probe Element readings) and the countdown
timer will be reset to its programmed value.

NOTE: A typical DHT Probe Element reading takes a total time period of about 4
minutes 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
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.

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. Turn on the Mate.

2. Clear the memory of the Mate. See Chapter 3 — Assembly Sequence — Step 2:
Program Instrument Tube Assembly for more details on this procedure.
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WARNING! This WILL erase all previously saved data on the Mate. Transfer
needed data to CORRDATA Plus prior to erasing memory.

. Set the Mate for a data rate of 300 BAUD by pressing: Read (F1); MODE (F2); Baud (F2);
and 300 (F1). See Chapter 1 — CORRDATA Mate section for more details.

. Connect the Mate to the DHT Communications Adapter.
. Connect the Instrument Tube Assembly to the DHT Communications Adapter.
. Read data from the Instrument Tube Assembly by following the steps below:

|. Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read Disp Dump SetUp

Il. Press Read (F1) to advance to the What to Read? display shown below:

What to Read?

PROBE MODE RDC EXIT

lll. Choose RDC (F3) to enter the following screen:

Connect Mate to RDC

START EXIT

VIIl. Press START (F1) to collect the data. When the data collection is completed, EXIT
(F4) to return to the main display.

NOTE: Due to the low data communication rate, the Mate requires about 4 minutes to
read data from the Instrument Tube Assembly.
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7. Disconnect the Instrument Tube Assembly and the Mate from the DHT Communications
Adapter. The number of readings taken and the value of the last reading may be read back
directly from the Mate by using the Display Mode: Disp (F2), CURR PROBE (F1), for
reading values; and MORE (F1) for number of readings.

8. To transfer data from the Mate to a personal computer, a “Mate to PC” interface cable (P/N
748063) and CORRDATA Plus software are required. Set the Mate to 9600 Baud for data
transfer to the PC, by pressing: Read (F1); MODE (F2); Baud (F2); and 9600 (F3) (see
Chapter 1 — CORRDATA Mate section for more details). Follow the standard procedure for
data transfer from the Mate to the PC.

NOTE: The data may now be downloaded to the CORRDATA Plus software to be
viewed graphically to check its validity.

9. Turn off the Mate
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Chapter 4
DHT Assembly

Recommended Tools

The DCMS Tool Kit (P/N: 724005) is required for the proper assembly set up, disassembly

and data retrieval of the DHT.

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 wrench!

The following tools are contained in the DCMS Tool Kit:

ITEM OTY UNIT PART NUMBER DESCRIPTION
1 1 EA 724101 Girtharip Pipewrench Assembly. 1.25" O.D.
2 1 EA 000490 Toraue Wrench. 5 to 75 ft-lbs. " Drive
3 1 EA 000491 Toraue Wrench. 100-600 ft-Ibs. %" Drive
4 1 EA 000492 Crowfoot Wrench. 1", %" 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 %" Male
8 1 EA 000495 Open End Wrench, 1"
9 1 EA 000496 Open End Wrench. 13/16"
10 1 EA 000497 Opnen End Wrench
11 1 EA 028050-8021-36.00 Cheater Bar. 36" Lona (for open end wrench)
12 1 EA 660045-S31600-36.00 Cheater Bar. 36" Lona (for airtharip wrench)
13 1 EA 000498 Hex Kev Handle. 1/16"
14 1 SET 000499 Hex Kev Blade. 1/16"
15 1 SET 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
20 1 EA 723101-5 CORRDATA MATE
21 1 EA 011422 MATE-to-RDC Adapter Cable
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Chapter 4 DHT Assembly

Assembly Sequence

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.
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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)

BACK-UP RING

5/8 APl SUCKER
(2 PLACES)  (P/N:202028)

ROD PIN CONNECTION
SPEC. 118

mmmmmmmmmm

wwwwwwwwww

\\\LMOUNTNG HEAD ADAPTER (P/N:724030)

Figure 4.2 Mounting Head Adapter
O-Ring and Back-Up Ring Placement
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2.

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.

In the Probe Adapter, there are two grooves between one threaded end and the wrench

flats. A new O-ring and a hew 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.

BACK—UP RING
(2 PLACES) (P/N:202028)

O—RING
(2 PLACES) (P/N:202027)

PROBE ADAPTER /

(P/N:724038)

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

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. 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.
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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.

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 depleated 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 depleated 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.
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INSULATING WASHER BACK®UP RING
e (2 PLACES) (P/N:202028)
LOADING WASHER 0-RING

( . PROBE ASSEMBLY
(P/N:724045) (2 PLACES) (P/N:202027) (P/N:724050~TXX-K03005)

_ || _ - - - T~

$ | =
LRIR
PROBE SEAL LOADING NUT
(P/N:724044)
#6-32 SET SCREW PROBE ADAPTER

(2 REQD.) (P/N:003767-1/8) (P/N:724038)

Figure 4.4 Probe Assembly Attached to Probe Adapter

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.

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, then torque the
Seal Loading Nut to 30 foot-pounds with a 13/16" open end torque wrench (30 lbs on a 12"
wrench).

Step 4: Temporarily Install Probe Shield.

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

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

1. Program the Mate from the PC with the probe configuration required or set up the
configuration on the Mate manually. Refer to the CORRDATA Plus Corrosion Management
Solutions Manual for details on setting up the Mate via PC (It is the recommended to
CLEAR the Mate memory prior to programming, this WILL erase all previously saved data
on the Mate). Follow the steps below to set up the Mate manually.

I. Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read Disp Dump SetUp

Il. Click SetUp (F4) to advance to the Configuration Options display depicted below:

Configuration
Options

Phone
Mate RDC Timer EXIT

lll. Choose Mate (F1) to enter the following Mate Configuration screen:

Mate Configuration

AUTO MAN NEW
CONF CONF PROBE EXIT
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IV. Choose MAN CONF (F2) and enter the Manual Configuration screen below:

MANUAL CONFIGURATION

CONF SET CLR
ID TIME MEM EXIT

V. Choose CLR MEM (F3) and select CLEAR (F1) to clear the memory.

WARNING! This is the recommended method to successfully
configure the DHT. Performing the CLEAR WILL erase all previously
saved data on the Mate. Transfer needed data to CORRDATA Plus
prior to erasing memory.

VI. Once the previously stored settings are cleared, the Mate will return back to the
MANUAL CONFIGURATION screen. Follow the instructions below to configure the
Mate.

i. Choose CONF ID (F1) to proceed.
ii. Enter the ID number for the DHT and press Enter (F1).
iii. Enter the rest of the information such as the Probe Tag, the appropriate
Time Interval for the DHT to perform readings, Probe Alloy and finish the
setup process.

NOTE: A one (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
default the read time interval to the nearest valid time increment.

VIl. Check the setup configuration
I. From the main display of the Mate, press Disp (F2) followed by ID (F2).
[I. Type in the ID number and press Enter (F1).
[ll. Check the configuration values to make the desired values are set.
IV. Press the More F(1) check other values.

2. Set the Mate for a data rate of 300 BAUD by pressing: Read (F1); MODE (F2); Baud (F2);
and 300 (F1). See Chapter 1 — CORRDATA Mate section for more details.
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NOTE: Communication between the Mate and the Instrument Tube Assembly occurs at
300 BAUD. This causes data transfer to be fairly slow. Configuration may take up to 30
seconds.

. Connect the Mate to the DHT Communications Adapter.

. Connect the Instrument Tube Assembly to the DHT Communications Adapter.

. Program the Instrument Tube Assembly with the desired configuration by following the
steps below:

I. Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read  Disp Dump SetUp

Il. Click SetUp (F4) to advance to the Configuration Options display depicted below:

Configuration
Options

Phone
Mate RDC Timer EXIT

lll. Choose RDC (F2) to enter the following screen:

EnterID# > < 1-50

ENTER CLR BkSp EXIT

IV. Enter the ID number from the above step 1 and press Enter (F1). The following
display will appear.
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RDC Configuration
Connect Mate to RDC

DATE CONF TEST
TIME RDC MODE EXIT

V. Choose DATE TIME (F1) and choose SET (F2). The hour is set on the military 24
hour clock, where 00.00 hours depict midnight at the start of the day and 12:00 is mid-

day. See below for the display:

Set RDC Date & Time
YYMMDDHHMMSS
> <

ENTER CLR BkSp EXIT

WARNING! This will reset the DHT Date and Time and erase all the
previously stored data on the DHT. This MUST be done to accurately
date and time stamp the readings.

Set the time to be about ten minutes later than the present time (for reasons explained
below) and press ENTER (F1). The date and time display that follows is an actual
read-back of the values presently stored in the DHT Instrument.

NOTE: 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 10 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.

VI. Press Exit (F4) to return to the RDC Configuration screen. Choose CONF RDC (F2).
Following display will appear:

Connect Mate
to RDC - CO

SET NEW
START MUX PROBE EXIT

VII. Press START (F1) to begin configuring the DHT. Press EXIT (F4) when the
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6.

7.

configuration is complete.

Disconnect the Instrument Tube Assembly and the Mate from the DHT Communications

Adapter.

Turn off the Mate.

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.

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.

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

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.

WARNING! Always use a new Battery Assembly and depassivate 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.

NOTE: Once the Battery Assembly is connected to the Instrument Tube Assembly, the
Instrument Tube Assembly is energized and will take the first Probe Element reading
after about 12 minutes, 30 seconds.

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

horizontal surface.

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

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.

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.
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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.

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.

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.

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.

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.

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

Insert the Mounting Head Adapter behind the Spring Assembly.

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.

2.

Use a girthgrip wrench to hold the Instrument Body.

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

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

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
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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 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.

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

(ie. “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 girthgrip wrench on the
Probe Shield.
6. Torque the Probe Shield to 30 ft-Ibs.
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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).

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 has been trapped in the Instrument Body while the
DHT was downhole.

1. Use a girthgrip 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.
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Step 3: Remove Instrument Tube Assembly / Battery Assembly from Instrument Body.

1.

2.

Lay the Instrument Body on a flat, horizontal surface.
Use a girthgrip wrench to hold the Instrument Body.
With a 1" open end wrench, remove the Probe Head Adapter from the Instrument Body.

Carefully slide the Instrument Tube Assembly / Battery Assembly completely out of the
Instrument Body.

Disconnect the Battery Assembly from the Instrument Tube Assembly.

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.

. Remove the Spring Assembly if not already done.

Step 4: Detach Probe Assembly from Instrument Tube Assembly.

1.

Use a 1/16" Allen wrench to back out the Seal Loading Nut Set Screws enough to clear the
connector opening.

. 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.

Turn on the Mate.

Clear the memory of the Mate. See Chapter 3 — Assembly Sequence — Step 2:
Program Instrument Tube Assembly for more details on this procedure.

Set the Mate for a data rate of 300 BAUD by pressing: Read (F1); MODE (F2); Baud (F2);
and 300 (F1). See Chapter 1 — CORRDATA Mate section for more details.

Connect the Mate to the DHT Communications Adapter.
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5. Connect the Instrument Tube Assembly to the DHT Communications Adapter.
6. Read data from the Instrument Tube Assembly by following the steps below:

I. Turn the Mate ON and wait for the main display is shown below;

ROHRBACK COSASCO
SYSTEMS

Read  Disp Dump SetUp

Il. Press Read (F1) to advance to the What to Read? display shown below:

What to Read?

PROBE MODE RDC EXIT

lll. Choose RDC (F3) to enter the following screen:

Connect Mate to RDC

START EXIT

IV. Press START (F1) to collect the data. When the data collection is completed, EXIT
(F4) to return to the main display.

NOTE: Due to the low data communication rate, the Mate requires about 4 minutes to
read data from the Instrument Tube Assembly.

7. Disconnect the Instrument Tube Assembly and the Mate from the DHT Communications
Adapter. The number of readings taken and the value of the last reading may be read back
directly from the Mate by using the Display Mode: Disp (F2), CURR PROBE (F1), for
reading values; and MORE (F1) for number of readings.

8. To transfer data from the Mate to a personal computer, a “Mate to PC” interface cable (P/N
748063) and CORRDATA Plus software are required. Set the Mate to 9600 Baud for data
transfer to the PC, by pressing: Read (F1); MODE (F2); Baud (F2); and 9600 (F3) (see
Chapter 1 — CORRDATA Mate section for more details). Follow the standard procedure for
data transfer from the Mate to the PC.
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9.

NOTE: The data may now be downloaded to the CORRDATA Plus software to be
viewed graphically to check its validity.

Turn off the Mate.

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.

. Place a 1" open end wrench on the Probe Adapter and a girthgrip wrench on the Probe

Shield.
Carefully remove the Probe Shield from the Probe Adapter.
Remove the Probe Tip Insulator from the tip of the Probe Element.

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.

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.

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

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.

Hazardous physical conditions include external heating due to uncontrolled storage,
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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 1.

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 ,
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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.

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.
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MATERIAL SAFETY DATA SHEET

Battery Englneering, Inc. Date Prepared: Movember 27, 19935
1636 Hyde Park Ave.

Hyde Park MA 02136

Tel (6171 361-755% Fm (617) 361-1833

M Houwr Emergeacy Telaphone « (ChemsTel) 1-800-255-3534

Section 1 - IDENTIFICATION

Product Name: Hazardous Componeiits (ADprox %e)
Lithnim 4%
i i 39.5%
25-102-180MR Abminom Chode 5%
Lithnum Chionde 1%
LITHIUM THIONYL CHLORIDE CELL Non-Hazardous Components {Approx %)
Staindess Steel 42.5%
Hackel 0.4 %
Paper 04 %
arbon 4T %

Lithium Content: 4.7 grama

SECTION 2 - PHY SICAL / CHEMICAL CHARACTERISTICS

Boiling Point: Thicnyl Chiloride: 77C

Vapor Pressure Thiomyl Chlonide: #2mm @ 20°C

Vapor Density: Thiomyl Chlopde: 4.1

Solubility in Water: Thicryl Chlords: Desomposes

Specilic Gravity: Thiomyl Chionide: 1.63

Melting Folnt: Thiomyl Chlonde: -105°C

Evaporation Hate: M

Water Renctive; Thicmyl Chloride hydrolyzes to form S0, and HCL

Appearance and Oder:  Thicmyl Chloride - Colorless to pale vellowr, sharp, pungent odor,
SECTION 3 - FIRE AND EXPLOSION HAZARD DATA

Flazh Polnt: N/a Awto-Ignition Temp: N/A Fiammahle | imits: B/A
Extingalsher Media: Dry Lithium Chloside, Graphite Powder, Pyrene G-1, Lith-3Z, Class D

Special Fire Fighting Procedures: Cover with dry lthinm chloride, graphite powdes, Lith-X powder or Class D fire
extinguishier, DO MOT USE WATER, modst sand, earbon dioide or soda ash extingruisher. Wear protective
breathing apparatus.

Unusunl Fire and Explosion Hazards: Do not short eirouit, recharge, overdischarge, puncturs, erush of expase to
termperaturas shove 180°C

SECTION 4 - REACTIVITY HAZARD DATA

Stability: Stabjs

Cenditions te Avold: Temperatures i exoess of 180°C. High humidity for cxtended periods.
Incompatibility: M/A

Hazardous Decomposition Froducte: Sulfur Digaide, Hydrogen Chlogide

Hazardous Pelymerization: Will not ocour.

Other: N/A
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SECTION 5 - HEALTH HAZARD DATA

Primary Routes of Entry: [nhalation.
Carcinogen Listed in: Mot listed,
Health Hazards: Acute - Vapors very irmitating to skin, eyes, and mucous membranss.
Chronic - Overexposure oan cause syTptoms of nonfibrotic lung injury.
Signs and Symploms of Exposure: Eyve and mucous membrans irritation.
Medical Conditions Generally Aggravated by Exposure: Asthma, other respirstory disorders, shin allergies,
BCzems.
Emergency First Ald Procedures: Seek medical assistance fior frther meatment,
Exe Contact: Flush with ranning water for at least 15 minutes, Hold eyelids aparl. Seek immediate medical
treatment.
Skin Contact: Rinse with large amounts of ninning water. If bums develop, ssek medical treatment.
Inhalation: Remove o fresh air. I breathing is difficult, admimster coovgen and seek medical treatmnt.
Inpesthon: Seck medical treatment.

SECTION 6 - CONTROL AND PROTECTIVE MEASURES

Resplratory Protecibon: Acid Gas Filter Mask,

Protective Gloves: Butyl Rubber Glowes.

Eye Protection: Chetrical Worker Safety Glagsas,

Ventilathon To Be Used: Local Exhawst.

Dither Protective Clothing and Equipment: Chemical Laboratory Safety Glasses and Chemical Apron.
Hyglenic Work Practices: N/a

SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be Taken If Material is Spllled or Released: Do not hreathe vapars or touch biquid with bare hands.
Waste Disposal Methods: Neutralize spill with soda lime, s=al leaking battery and soda lime in plastic bag and
dispose of as hazardous waste,

Frecautions ts be Talten in Hundling and Storage: Do nol shorl eifeiit of axposa to temperetures above 180 °C.
Do not recharge, overdisohange, puncture, or crush,

Oribser Procautions andior Special Harards: Do not stors batteries in high hurmidsty envirorments for long penods,

SECTION 8 - TRANSPORTATION INFORMATION

US DOT (per 49 CFR 172.101) and IATAMTCAD

Proper Shipping Name: Lithivmn Batteries, Liquid Cathode,

UN Number: TN 3090

Hazard Classiflcation: Class % (Miscellansous)

Packing Group: [

Labels Required: MISCELLANEQLUS

Other: CARGO AIRCRAFT ONLY

MNoo-Harsrdens Batteries (per [ATA): If the batteries contain less than 0.5 gram of Hthium (se2 front of MSDE),
they are not restricted for shipping purposes,

SECTION 9 - DISPOSAL INFORMATION

Proper Shipplag Name: Waste Lithinm Batteries

N Mummber; U 3090

Hazard Classiication: Class 9 (Miscellansmes)

FPacking Group: 1

Labels Required: MISCELLANBEOUS, HAZARDOUS WASTE

Waete Dlsposal Codo: D03

Oiher: Al lithivm thienyl chloride batteries should be disposed of by a proper disposal facility,

Page 2 of Tvoe: 25-102-180MR
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Bayer ¢+ MATERIAL SAFETY DATA SHEET |

— BAYER CORPORATION

FROTAKCT SAFETY & BEGILATERY AFFAIRS

180 Bayver Rosd

Fibbaburgh, FA 15305-92741
TEANEPOETATION EMERGESCY RO = TRAMEPFOR TATION
CALL CHEMTREC:= {®00) EXE-500 BAYER EMERAGEMCY FHORE, ..t (64130 923~
DISTRICT OF COLUMEIA: {30Fy EEI-TELE BAYER INFORSATION PHONE,: CBOOD #43-3937

I. FEODUCT IDEMTIFICATICON:

PROMMT MAME: ccccsaad Thicayl Chleride

FROMIT CODE: - cuaua.d WEOF

CHEMICAL MAME.......2 Thiesyl Chlecids

EWMIIIII.I.I.--J--E &.F‘m' {'.l.'p"fh.-ﬂrl.d'-: h.lﬂ.l.' Du'lhl.ﬁ-l’j.d..
CAS MIMBER..:ccccassa2 TTIS-{G-T

PORMULA. scoovcccaasas SOCLIE
II. HAZARDOTE TRIREDIENTS:

THGREDTERT BARE

FCAS MUMBER, EEFOETRE LIMITE COMCENTRATION (XI)
Thiceyl (hleride
TT1%—{-=T CHEEE, = D000 ppm Coilimg minimam WA I
3,000 afal Cailiog :
ADGIH: 1000 ppm Cailiog

3.000 mgfmd Cailing

Bydrochloric Asid, Swller Disnrde, Chlerise and Swifur Chloride may e releaced
by Eydrolysis sr thermil decempeaiiicn =F Thicayl Chleride mnd may e
enccumibered whem Thasayl Chlerides comea in contacl with moislucs i= tha sir,

HWdrochlioric Agid

TEET-01-0 uis LR §.000 pp@ Ceiliog i Mol Malad
T.000 mgfed Cailing
ALGINE J.000 ppm  Cawiling
F.000 mgim] Cailing

Bullar Dicxide

TRkl 5= O ; 3,000 pae  TWA i Mzt Fated
5,000 mg el TWA
5,000 ppm STEL
Ly, 00D mg/'w  STEL
ACCIH; 2,000 ppa THA
5,000 sgiel THA
5.0 pgpm 5TEL
L3, 00 sg/md STEL
Froducl Code: Ya03 MEDE Paga 1

dpprowal dater §LS0A/%5 Continued &8 nexl page
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11, HAZARDOUE [MREDIENTS (Cemt i moad)

ISOREDTENT NANT
fCAS MUMAER EEFOBULE LENITH CONCENTRATION (X}

——e BB N EEEET N AN I IS I NI I NN NN IS = - = R T R RS T

T

nOmOE O R R e R R R E R SRR R E s s

L AR DT )

TraR-30-3 TERA I Mol Naolad

gt =
r

ALGIH|

HEEH!H
LA

e e
=

- O R E o m E E .

Sallur Chlofide
IDOT3-E7-%  DIMA |

ol i
. mw

5383

111, FHTSICAL FROPIATIES:

e w m m T T M W E W M O B W P W B W S W M W M S M S e o e o Fr

FETSICAL FORN. .. nvsnunnasd I.i.‘l..

DO, s ssvenessassssnsennssd Caladladd Ed .1‘.’1[" “1'."
- - e mr *"lt.t‘.-_

MELECULAN WEIGNT:csssccessd 1IW

“ IEEEE TR R TR Y | H mil...‘t.‘

“um HMIlq pnesnasnnnl M| 1“ r luﬂ

MELTING TREEI TG POINT....0 Apprss. =134 F (=i4.5 C)
'ImI“IIIIIIIIIIIIIIIII!. .“'H| n.‘ﬂ'l.l I'"'l' ﬂ"ﬂ
SOLUNTLITY 1IN MATER ..owes] Bessls

SPECIFIC GATTTY covacesssd L8k 8 7T P (23 C3

BULE DENEITY:ssscesnanssssd Wl Ealaklinhed

T YOLATTLE BY TOLAME......1 1006

TAFDR m+-r-h-11-111 wul !? *"'“r m:}

v, FILE N3 CEFLOEDON DeiTiy

R R = -

‘“ HI'“‘‘—r'-'l-'l'l'l'l'l'l'l-'l vraeeasl M mli“"l

AU TEN1TION TONPELATURE, i conaed Mal Eatablislel.

EXTTRCESATNG MENIA. s sasnsonensd Chrism DHekide: Dry Chewmieal

EFECTAL FILE FICETING PROCEDIMLS: Thisayl Chlerids isn nel cosbustible.
Hagwevur, if thionyl chioride i (nvalved im & Fire, wie carbon dionide or
dry chemicain. Firafighters sbmald wwar full profective clothing ineleding
& peli-esainined Droathing spperated: Tenic aad Lrviteting pesss =&y b=
prosvenl iseluding hydrashioric sold; swlfer dlecides, cehlesrine, wullfur
thleride or alhers, ODrose sepoisd Lo sveeidive Disgeralofes chh Fuplede
dies Lo Cha decomponition of thiosyl ohleride. Wabed will sasck wikh

Fraduol Cadey V03 HEDSE Pags 2
Agproval daten 1170893 Comfimmid on nani page
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T, FIRE AND EEPLOSTON DATA {Comtdnued)

tmicnyl chleride genaraling irritaling gases. MHowever, waler spray should
be ugad bo keep Fire ssposed comlainess ool @nd o help ecrub acid guzex
Crem Ehe akr.

¥a 'H'Lll'l.l'l.H HEALTH DATAS

EOUTE(E) OF ENTRY.......0 Ey® Contsct) Skin Confeck] Inhalation

HUMAM EFFECTS AMD EYSFTOHE OF DVERERPOSURE:

ACUTE EFFECTS OF EEFOSAE, .. ..1 Blrect confact wilh Thionyl chlofidéd Qan omudss
burn#., IbE i# corresive to the skin, syes and mucous sesbsands. The vapars
of thionyl chloride are strong icritants o The syws snd redpiratery Eract,
Eymptoms of exposure inglude @ berning sensalion in Lthe sywd and ¥ialeft
coughing., In contact with humid air, hydrogan chiorida (HCL) and sul fus
diowide [502) are predsced which are themsslvex irrilating. Sighificant
pvaraxposurs bo thisayl chlorlde wapare and ile ralaled decosgositian
products (which could ecowr if & persen is trapped or aprayed] may causs
delaysd pulsonary edesd.

CHREOWIC EFFECTS OF EXPOFBE...! Chromic swersapoaurs 1o Thicayl chlefide can
causs syeptoms of nomlibretie lung imjery similar o gthar irritating
VRpOrE,

CARCTHIGERICITY s vavnnnnnnnannal This predect i rl-n ligted By WIF, [AMC or
ragulated ms & carcinogen by OSHA.

REDICAL CONDITIONS
AGCRAYATID BY EXPOGUEE. .....2 Afthes, obher respliratery diggrdsrg
(branzhitis, sephyeess, breashis] kyperresstivityl, skin allsrgiss, szmsms.
EFOSURE LIHITS . vvevvaavanaansd Befer bo Sectism [I.

e e T T Ll e T, —_—

Ti. EMERGENCT AKD FIRST ALD FROCEDIRES:

o e e g, g B e = B ™) B e s o Y [ P e e o e -

FIRET AlD FOR EYES...,..i Tsssdistely Flush epes with resaing saber Por al
leaal 1% minutes, To sesure tharough flushisg oF 2l spe bispue, Ehe
eyelide should be hald spart Suring dcrlgatiem. PFermasenl epe (njury oan
gocwr, particularly 4fF ringisg le delsyed, Immefiataly rafer Lo 3
physician, preferably an eye specisliet, for ssdicsl Lrestmenk.

FIEST AlD FOR SEIN...,..7 Rings issgdiafely with large gmpemty of cool, resming
walar. Avoid weing hot waker and hard rubbimg- When eplaghsd with bhionyl
chlaride, tmmediately procesd Lg gn smscgency showsr gnd begin resoving sl
ctntamizated clothing while rimaing. Flughing the bedy with largs smounks
of valer aboald centinue unkil all of the EBhicnyl chlerdide die remcved. IF
tee eyms mre sol conlaminaled, do nob resove safely poppies Lo avodd
wrahing [hicapl chloride into the #yes, IF conbtact ig extenedvs or burns
devolop, a physician should be cantacied immsdiately,

Progect Code: V05 ' HEDG Fage 3
hpproval dates 11/08/9%3 Continuad on naxt page



Appendix A

52

¥I. PIRST AID PREOCEMIEES (Cankinusd)

FIRST AID FOE IMHALATIOM: Femave to fregh alr. Kesp parmon calm and avoid any
ufAELEIEaEyY eMerbion of movemsnt, Trained pereone chould adminieber eEygen
if EBpgithing is difficult, II not breéathing, glve arbificial cespicabies.
Immediataly contact a phiydidian,

FIRST AID FOR IMGESTION.: In case of ingestion, drink copious azounbs of water
(il available, give several glazses of wmllkl, Do nof induce Vomiting.
HEVER GIYE AMYTHING BT HOUTH TO AN UNCONSCIGUS PERSOM. If vomiling oocmra
spentateoisly, kesp aifvey ¢lear and glve more water., Imssdiabely call o

ghiyd Leian.

EVE FRACTECTION REQUIEEHEHTS........: Chemical workar safely glassss and Dull
Faze skimld.

EEIN FAOTECTTON REQUIREHENTS.......: Heoprana, BYC, Polyathylans oF Wabom {a}
glevwes, boola and aprona az appropriate for axpaduse condifiond.

RESFIRATOR REQUIREHEHTS............3 HIOSH apgrovad for meid gases. Do ot
sncedd tha uie limita of tha rezpirater.

VENTILATION REQUIREHENTS...........: Us; lacal saxhauzl or general coos
vealilation sufficianl Te praveni ovaraxzpsaurs.

ADDITIONAL PROTECTIYE HEASURES. .. .. ¢ Full bedy acid resisfank suils and

priitive pressurs, salf-cenlainad brealhing apparalus should be awvailakls
i tikis af large spillzs or othar zimilar sssrgenciex. Esscgeancy shoesca
ared eyewash feunitminy should ba localad in aresax wvhars Chionyl chlorids s
Eassled. Educatas and i[rain seploywas in The safa usza snd hendling of [kis
prefost .

VINE. PBEACTIVITY D&TA:

BTARILITY csvnvasssssonicecas BHLE LN L] I‘.-hl.l- qtﬂ|.|.
HAZARDONE FOLYHERIZATION...: Will nat accur.
IMOOMFATIBILITIES. ... cvaoves Heasts wiolently with water, Avoid contact witk

rideting agents and ocrgamic matlter. Hay react wigosously with Anbimcay,
Soeflinm, Alieifus, Hagnesiws and Titanium. [ren and Zinc may calalyzs
TI?Ilﬁt réactiond of Thisayl Chlorids mizlfwres wilh organic chemicals.
Thioryl Chlofide midtures wilh erganic chemicals susl ba sBored im
comtaimers free of ifen and zinc and susfl &+ squippad wilh a pressurs
rel ief device, Reler te Sectien X (apacial precaulione b sforage datal.

INSTARILITY CONDITIONS. . ... Escsasive lespsralwrss.

DECOMPOSITION TEMPERATURE. .= Decompaailion Begina at 284 F (140 C),

htm:_'nl:!r PEDDICTS . ... & By [harmal daccompeailtion; Chiorins, Sulfuer
Dicxede, HSulfid Chlefide. [o confaci with water; Hydroohlorde Acidd,
Lol fur Dioxlde,

Frodoucl Coda: W0 HSDS Page &
Approvel Sates 1070895 Continued on nexl page
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EFILL 0GR LEAK PROCELEMES....; Evacuale sced &id sty spwind. 1§ it da aafe Ta
ds 50, trained persoseel should atfespt to sbep er reduce lesk. Large
spills shpuld be contained and pusped into salvage #reme or other
appropriate combainers. Fell acid sesistant svits and self-conlsined
breathing apparatus shomld ke wern during emergency eperationsz. Wepor
elouds Formed by resction of The spilled thionyl chieride wilh stmospheric
soisture can be gontrolled by water fof of water spray. Aflar bulk of
material is removed, large guantitiss of soda ash, lime ar a combinsliza =f
thess can be uged o gosl wp and neulralize The remaining thisnyl chloride.
Baall spills oan he handied by abscrplion and sesébed wath large smounkbe ok
dey alkali {sods seh sndfer lime). Shovel intoe wpprepriate santainer Feor
digpogal. _

HASTE DISPOSAL METHOD, ,,,0,.5 Hesle Sispoaal eust be in acoordands with
Federal, stebe and locs]l erviccrmesl sealrel reagulafiond.

STORAGE TEMPERATURECHIN/HAN) | Ambisnt 11X F {50 C}.

EEELF LIFE.vevivorvnnananneel Unlimleed in cloped conininars mnd iz the absencd
of meisture, [ drems = one year maximp.

EPECTAL SERSITIVITY....uuw..! Holsture or heat grester than 11X F {50 C].

HANDLIFGSTORAGE PRECAUTIONS! This produckt is extremsly corromive. D= nat
breathe wapars or migks, Do not gel on eyer or an skin, Hesk [Beroughly
alfter Basdll ing. Store containers in & cool, dry asd well venCdilabed arwa,
S5k &F gemlighnt mnd sy fram Plrs hazerde, Slerags canlminern a=d
agseciated epsipment shauld e ML or IL6L elaislens atesl, nichal =
limed with FTFE (Polytetraflusraathyiens], lssd, porcelain snsmsl or
galvanized gtesl. Do wet allew maigture Eo snler slerage confainers aa
this will cpuse inoremsed corresion and release of Bpdrechloric Acid and
Sulfur Moxige., MHolgbure amd Beat greatsr then 1IX F (50 ) wiill cessll in
Bagi ld=wp ©F imbernal presguce (o gontainsrs, Eachk sborags vesenl shoald Ba
equipped with pregeurs relfel devices which are conpbrecled wikh materciala
compatdble with thiony] chieride,

TECHHICAL SHIFFIWG HaHE. ., . .... i Thigmyl (hlzrida

FRETCHT CLASS HULE.,,,... vraamn i Thigayl Chlarids
FHETCHT CLASS PACRAGE....,,....i Thioepl (hlarids
FRODUCT LABEL........ceccvvyeneei Thioepl CElerids
Froduct Ceda: Y405 FSTS Page S
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AL SHIFFIMG IMFORMATION [Conkdzmsd)

DOT [(DOMEETIC SURFACE)

FROFEK EHIPPING MAME....::::2442 Thieayl Chloride
HAFARTy CLABE OFK DIVISION ......2 B &1

I.mm HUMBEE.: s caaaasavvunsiaaaaad THIEIS

PRCEAGIRG GROUF ...::000000aa0a22 PO I

DOT PRODUCT RO Ibs (kgal.......2 Mome

HtZKED: L.*.HELI:‘:laalllll.lllll.. cﬂl.':“l.'ll‘ Foigon
HAZ AR ELﬁEﬁRb[-J.............-: Cocrsaiva; Poison

PEOPEE EHIFEIRG HAHE. . sasat Thiemyl Chlecide
HAZARD CLASE DIVIBTON H'I'I.HER FERE |
mmaﬁlII-IIIIIIIIILLLIIII-|-= m]m
EmIH'EmuEJIIIIII-I.III..-:I

HAZAED L*.BBL';-:lalllll.--....- al cﬂrml.'lll Tazie
HAEKRD PLACARD &) o6 o ovvciivuann: Correaivwe® Toxic

[CaD f LaTA (ALR)

HAZARKD CLASE DIVISION WHBEE...: Forbidden

TOKICITY DATA POE! Thieayl Chiseide
ACUTE TOXICITY
ORAL LDS0. cuscssce.® Data not setablichad #aor product .
DEEHAL LDSD, ..u. oo of Date nof ecbablished for produck.
THHUALATTON LGS0, . ..8 L, 274 PREE (kat — | houc): 55E ppa {lal - & bomc). {1}
756 ppm (Rat = 1 hawe). (2]

-I'I'I EE'HTHI TIEEE T Eﬂrrﬂl:"ﬂl

rFIH E"EETEl PN ES Eﬂr'ﬂl:‘”l
GEMSITIZATION, 2. ocf Data not ecteblishad for product .
SUBCHRONIC TOETCITY...: Data not scbteblizhad #For product .
CHEOMTIE TOETCITY.uwoo.of Data fob sateblished #or product .

OTHER TOKTCITY DATA. ..t (Hutagenie, Teralogenic, Eeprodective Testsl: Data ok
wnbmblicghed For produst.
AOURTIC TORKICITY .o oo ot Db pot alled te anter wsbsre, waslewsslsr or soil.

1 Teele conduckEed at the Institube For Tazicology of Baper AG,
I Buehy Eun Eessarch Ceates, Detoberc, 1993,

Produck Code: VA0S MSCES Fage &
Approval dete: 11708795 Conlipuwed on mext page
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OEHA BTATUS. .. ..coecceceeesst Thin preduct is haeardous under the cribecis of
the Federal 08HA Hazaed Comsunlcebion Standacd 39
CFA 1500, 12004,
TACA GTATUS. .. . ciccccccneesd Om TEOR [Avantary
CERCLA REPORTABLE QUSTITT..: Hesa.
SaHA TITLE III:
SECTION 302 EXTRESELT
HAZARINGIS SUESTANCES, | : MHems.
SECTION 311731%
HAZARD CATECORIES. . ...; lomsdials Haalfth Hazacd? Dmlayed Haalbh Hazard:

Beacliivs Hagard

BECTION 313
TORIC CHEHICALE...,.,..: Beocow.
HCHA STATUS. .. ..0cecceerrrosi e digcardad in ife purchased Form, bhis

predecl meal The crifecim of corroeiviby {EFA
Eazardsus Waszle Husbes DO02) &nd cescbiviby [EFA
Hagardsus Wasls Husbar DO03) under &0 CPR

&0 D14 .

The following chemicals are epecifically ligted by individual statss; other
product spucific heallh and eafely 23la in afher eechions of [he M505 may ales
Bt appliceble for slale requirsssatbe. For defsile on your cegulalory

feguirenenls yau rhemld zanisel PBe appraprists sgeney in your pfabs.
COHPOHENT MAHE

JCAS HUMBER COMCENTRATION ETATE CODE
Thianyl Chloecide
119-00-7 minimum #9,6 X FAl, HA, M1}

H& = Hugebchuseiis Bsyardour Setatancs Ligk
H13 = Wew Jeraey Special Heaith Hazardous Subsbamoe List
Fil = Pennsylvenia Earardous SeSstance Ligk

CALTFOREMIA PREOPDEITION &5

To Ehe best of swr hnowledgs, thie product conbsing no lewvels oF Ligted
eubpbamnoes, whieh the alele of Californis hap Found Eo cpmee canger, Birth
defecte oF obher regreduciive affacie.

Froduct Code; W&l S0 Page 7
Approvel dsbe; 115087949 Ceml imped on naat pags
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iy, AFFROVALE:

REASOM POR TEBESUE......-.--% Be¥ise Becbicas EI, KIT (IMD) &nd KIV
PREFARED B¥.cccccaccasaasad B Fo Kally

AFPROVED BY.cccccacaaaaaaad Jo Mo MoaDowy

APFROWAL DATE. . cccccccca=ss TL/O8/9%

SUFERSEDES DATE. ... .......: O9/23/ 93

HADE WIMEER. .. ...cc-cccnaa = DISET

Thin inforsation is furnishad withesl warranty, sapressed or (eplied, exeept
that it I# agourate te the beat knowledge of Bayer Corporation, The data an
Ehie sheat related only Te the apscific salerial deslgnated hersin. Baper
Corparation speumes no Legal cadponsibilitly for uee ar rellance upon bhess

dala.
Froduch Codep Va4 HEDES Page H

Agproval date; L1/08/93 Lasl peags



