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WARRANTY

Laversab Inc., warrants its products to conform to or exceed the specifications as
set forth in its catalogs in use at the time of sale and reserves the right, at its own
discretion, but with prior authorization from the certifying body, without notice and
without making similar changes in articles previously manufactured, to make changes in
materials, designs, finish, or specifications. Laversab Inc. warrants products of its own
factory against defects of material or workmanship for a period of one year from date of
sale.

Liability of Laversab Inc. under this warranty shall be limited to replacing, free of
charge (FOB Houston, Texas), any such parts proving defective within the period of this
warranty, but Laversab Inc. will not be responsible for transportation charges,
consequential or incidental damages. No liability is assumed by Laversab for damages
that are caused by misuse or abuse of the product.

The warranty of Laversab Inc. is not made for products manufactured by others
which are illustrated and described in Laversab catalogs or incorporated in Laversab
products in essentially the same form as supplied by the original manufacturer.
Warranties of the original manufacturers supplant the warranty of Laversab Inc., but, in
applicable instances, Laversab, Inc. agrees to use its best efforts to have original suppliers
make good their warranties.



COPYRIGHT NOTICE

Copyright (c) 2012 by Laversab Inc. All rights reserved. The content of this manual may
not be reproduced in any form by any means, in part or in whole, without the prior
written permission of Laversab Inc.

DISCLAIMER

No representations or warranties are made with respect to the contents of this user's
manual. Further, Laversab Inc. reserves the right to revise this manual, with prior
authorization from the certifying body, but without obligation to notify any other persons
or organizations, of such revision.



REVISION HISTORY
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125-9066A 07/28/2009 3200 User’s Manual
125-9066B 05/21/2010 3200 DDU Rev B User’s Manual
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WARNING

THE 3200 DDU IS AN INTRINSICALLY SAFE DEVICE WHICH REQUIRES TO BE
INSTALLED AND OPERATED STRICTLY ACCORDING TO THE CONDITIONS SET
FORTH IN THIS MANUAL. FAILURE TO ADHERE TO THESE REQUIREMENTS MAY
IMPAIR THE INTRINSIC SAFETY OF THIS DEVICE, THEREBY MAKING IT UNSAFE
TO USE IN THE HAZARDOUS ENVIRONMENT FOR WHICH IT IS CLASSIFIED.

THE 3200 DDU MAY ONLY BE OPENED AND SERVICED BY TRAINED LAVERSAB
PERSONNEL. OPENING THE 3200 DDU, FOR ANY REASON, BY ANYONE OTHER
THAN TRAINED LAVERSAB PERSONNEL, MAY IMPAIR ITS INTRINSIC SAFETY
CLASSIFICATION, AND THEREFORE, IS STRICTLY FORBIDDEN.
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SECTION 1

INTRODUCTION

The Model 3200 DDU (Driller’s Display Unit) is an intrinsically safe device certified
for use in Zone-1 or Zone-2 hazardous locations. The device is usually installed close to
the Driller on a Drilling-Rig-Floor. The DDU receives power and data, through barriers
located in a safe area. It displays this data, in a user-defined format, on a backlit color
LCD display, such that it is clearly viewable by the Driller. Typically, data from an
MWD system or other Rig-Floor monitoring system is sent via an RS232/current loop
or RS485 interface and made available to the Driller. The DDU is environmentally rated
as IP65 (NEMA-4X), making it suitable for use under all weather conditions, at ambient
temperatures from -20°C to +50°C. The 3200 DDU is shown in Figure 1.1

This manual provides details on the following:
In Section 2: SAFETY
Standards to which the device complies
Explanation of the Marking plate.
Input Parameters for the device.
Environmental conditions in which the device may be used.
Dielectric strength qualification of the device.
Other safety-related information
In Sect1on 3: INSTALLATION & REMOVAL
a. Installation requirements including the use of external barriers
b. Control Drawing for installation including cabling details
c. Safety related issues pertaining to the installation and removal of the device.
d. Acceptable environmental conditions
In Section 4: MAINTENANCE & SERVICING
a. Recommended maintenance.
b. Restrictions on maintenance.
In Section 5: TYPICAL USE
a. Brief description of the typical operation of the device.
In Appendix A: SPECIFICATIONS & FEATURES
a. A description of the specifications of the device and some of its unique features
In Appendix B: REPAIR & RETURN POLICIES
a. Contact information of the manufacturer.
b. Instructions on returning the device to the manufacturer for repair.
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SECTION 2

SAFETY
I

2.1 Standards:

The Model 3200 DDU conforms to the following standards:

EN 60079-0: 2012 IEC 60079-0: 2011
EN 60079-11: 2012 IEC 60079-11: 2011
EN 61326-1: 2006 CISPR 11: 2003

2.2 Marking:

The Marking plate on the 3200 DDU has the following marking information:

4 )
A LAYEBﬁAB 505 GILLINGHAM LANE, SUGAR LAND, TX 77478 - USA

LAVERSAB, INC.
TYPE: 3200 DDU Rev C Serial No. ; XXXXX

& 126 ExiblIBT4
TUV 10 ATEX 7779 IECEx TUR 12.0013

C€ o035

Zone 1, IP65, -20C<=T,<=+50C MADE IN USA )

The 1st line shows the manufacturer's logo and the manufacturer's address.
The 2nd line shows the manufacturer’s name.

The 34 line shows the device name (3200 DDU Rev C) that has been certified. The right
side of the line shows the Serial No. of the unit.

The 4th line is the device classification (@ Il 2 G) per EC directive 94/9/EC, which
indicates that the device is suitable for use in explosive gas atmospheres in Zone-1
hazardous locations. Further in line 4 is the device classification (Ex ib [IB T4) per EN
60079-0, EN 60079-11, IEC 60079-0, IEC 60079-11, which indicates that the device is
intrinsically safe to level “ib” and is suitable for use in locations where explosive gases of
Group IIB may be present. It also indicates that the surface temperature classification of
the device is T4.

The 5t line shows the Certifying Body (TUV) and the Certificate number (10 ATEX 7779)
for the ATEX certification. It also shows the Certifying Body (TUR) and the Certificate
number (12.0013) for the IECEXx certification.



The 6t line shows the identification number of the (0035) of the Certifying Body that
performed the quality audit of the manufacturer’s facility per CE requirements.

The 7t line indicates that the device is suitable for Zone 1 environments, has an ingress
protection rating of IP65 and may be used at ambient temperatures ranging between
-20°C and +50°C. It also indicates that the device is manufactured in USA.

WARNING ! The Marking plate must always remain attached to the 3200 DDU and
must not be removed. If the Marking plate is missing, the unit must be returned to the
manufacturer to have a new Marking plate installed. Using the 3200 DDU without the
Marking plate is strictly prohibited.

2.3 Input Parameters of the device:

The device has 4 independent, totally isolated, circuits which receive intrinsically
safe power and data from the safe area, through a 9-pin, sealed circular connector.

The intrinsically safe input parameters for each circuit of the device are as follows:
(The pin number on the 9-pin connector are shown for each circuit in “[ ] below)

Circuit 1: (PWRIN+ [pin A], PWRIN- [pin F]) (Primary Power input):

Ui= 199V

li = 780 mA

Pi=  3880.5 mW

Ci=  0.0uF @ 19.9V ; 24.4 yF @ 9.6V
Li=  0.1pH

Circuit 2 (BLPWR+ [pin G], BLPWR- [pin H]) (Backlight Power input):

Ui= 199V

li = 780 mA
Pi=  3880.5mwW
Ci=  1.11pF
Li=  0.1pH

Circuit 3 (SERIAL+ [pin B], SERIAL- [pin C]) (RS232/ 0-20ma data input):

Ui= 199V

li = 780 mA
Pi=  3880.5 mW
Ci=  0.0pF

Li=  0.1pH



Circuit 4 (RS485+ [pin D], RS485- [pin E]) (RS485 data input):

Ui= 100V
li = 150 mA
Pi=  375mW
Ci=  0.0pF
Li=  0.1pH

2.4 Environmental conditions:
The 3200 DDU is suitable for use in locations where:

a. The ambient temperature is between -20°C and +50°C.

b. The location is classified as non-hazardous (safe area).

. The location is hazardous and classified as Zone-1 or Zone-2 where explosive gases of

Group IIB may be present.

c. Humidity is between 5% and 100%

d. The device may be subjected to rain, snow, salt-fog or may be washed-down with
water (at very low pressures).

e. There are no heat-generating devices in close proximity to the 3200 DDU that could
cause the ambient temperature around the DDU to exceed +50°C.

@)

WARNING! The 3200 DDU should not be subjected to high-pressure water-jets
(pressure-washing) as it may impair the intrinsic safety rating of the device. The device
is not designed to prevent ingress of water under high pressure.

WARNING! The 3200 DDU is not submersible.

2.5 Non-intrinsically safe circuits:

There are NO non-intrinsically safe circuits within the 3200 DDU. All circuits are
intrinsically safe.

2.6 Dielectric strength:

The dielectric strength requirements as defined by clause 6.3.12 of EN 60079-11 have been
satisfied :

a. Between each intrinsically-safe circuit in the 3200 DDU and all other intrinsically-safe
circuits within the 3200 DDU



b. Between each intrinsically-safe circuit in the 3200 DDU and Earth Ground.

2.7 Earth Ground connection:

The enclosure of the 3200 DDU must be connected to a suitable Earth ground. This is a
strict requirement to prevent the build-up of static charge on the glass surface in front of
the LCD display. Please see Section 3 for more details.

WARNING ! Failure to connect the enclosure of the 3200 DDU to a suitable Earth
ground, may impair the intrinsic safety rating of the device and may resultin a
hazardous condition.

2.8 External barriers:

To maintain the isolation between the four intrinsically-safe circuits within the 3200 DDU,
it is necessary that each circuit be connected to a separate, dedicated barrier in the safe
area. Please see Section 3 for more details.

WARNING ! Connecting power or signals to the circuits of the 3200 DDU, without
using separate, dedicated barriers for each circuit, may impair the intrinsic safety rating
of the 3200 DDU.

2.9 External cable:

The cable used to connect power and signals (through separate barriers) from the safe
area to the 3200 DDU, must be compliant with the requirements of EN 60079-14 for use in
a hazardous area.

WARNING ! Connecting power or signals to the circuits of the 3200 DDU, without
using a cable that is compliant with EN 60079-14, may impair the intrinsic safety rating
of the 3200 DDU.

2.10 Pollution degree & over-voltage category:

The 3200 DDU has a pollution degree category of 2 and an over-voltage category of II.



SECTION 3

INSTALLATION & REMOVAL

3.1 Important Notes on Installation:

a. The 3200 DDU does not require any special tools for installation.

b. The 3200 DDU does not require any adjustments as part of the installation process.

c. The 3200 DDU must be installed in a location that meets the environmental
conditions as defined in Section 2.4

d. The 3200 DDU must be connected to the safe area by means of an external cable
that meets the requirements of EN 60079-14 for use in a hazardous location. Other
details of the connection are provided in Section 3.2

e. External circuits must be connected to the 3200 DDU circuits through separate,
dedicated barriers (located in the safe area) for each of the four circuits of the DDU.
Further details are provided in Section 3.2.

f.  The enclosure of the 3200 DDU must be connected to a suitable Earth Ground
using the earth-ground connection provided with the 3200 DDU.

3.2 Installation details and Control Drawing:
Please refer to the Control Drawing shown in Figure 3.1.
3.2.1 Selecting the appropriate Barriers:

Separate and dedicated barriers must be selected for each of the four circuits of the 3200
DDU.

When selecting a barrier for a specific circuit of the 3200 DDU, it is critical that:

a. The parameters Uo, I, and P, of the barrier are less than or equal to the parameters
U, Ii and P; of the specific circuit on the 3200 DDU. Also, the parameters C, and Lo
of the barrier should be greater than the parameters C; and Li of the specific circuit.
Specifically,

Uo < U
I <L
Po< P;
Co2G
Lo=Li
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b. U,, Io and P, are greater than the minimum voltage, current and power
requirement of the specific DDU circuit as defined in Section 3.2.2. Specifically,
Uos > Umin
Io > Imin
Po > Pmin

c. The inductance and capacitance of the connecting cable is added to the Li and Ci
parameters before considering the requirements of “a” above.

d. The maximum resistance (Rmax) of the barrier and the resistance of the connecting
cable are taken into consideration, to determine the expected power losses in the
barrier and the cable, when considering the requirements of 3.2.1.b above.

e. If two barriers are needed to be connected in parallel to meet the requirements as
stated above, then they should both have identical U, parameters. The I, and P,
values of each barrier must be added together and the resulting values must still
meet the requirements of 3.2.1.a above.

f. The input voltage (Um) to the barrier and the power available to the barrier must
be such that it allows meeting the requirements of 3.2.1.b above after taking into
consideration the losses that will take place in the connecting cable.

For assistance in selecting the appropriate barrier for each circuit, please contact the

service department of Laversab, Inc.

3.2.2 Minimum Voltage, Current and Power requirements of each circuit:
The minimum requirements for the circuits in the 3200 DDU are as follows:
a. Circuit1l: PWRIN
Umin = 9 Volts
Pmin = 1.94 W
Imin =216 ma (@ Umin)
b. Circuit 2: BLPWR
Umin = 5.3 Volts

Pmin = 1.9 W
Imin = 360ma (@ Umin)



c. Circuit 3: SERIAL

Pmin =3 mW
Imin =1 ma (@ Umin)

d. Circuit 4: R5485

Pmin = 1.68 mW
Imin =1 ma (@ Umin)

3.2.3 Selecting the appropriate external cable:
The external (connecting) cable must be selected such that:

a. It meets the requirements of EN 60079-14 for hazardous locations.

b. It minimizes the power losses due its DC resistance and allows the selection of
suitable barriers to supply power and signals to the DDU.

c. Its inductance and capacitance are taken into consideration while selecting the
barrier for each circuit.

3.2.4 Connections:

Connections to the 3200 DDU should be made as shown in the Control Drawing in Figure
3.1. The connector at the end of the connecting cable that mates to the INPUT connector
on the DDU is MS3106F20-18S. The pin-out of the connector is as follows:

PIN CIRCUIT

PWRIN+
SERIAL+
SERIAL-
RS485+
RS485-
PWRIN-
BLPWR+
BLPWR-

No connection

TIOTHEmgN W

As shown in the Control Drawing, each circuit must have its own dedicated barrier.

As shown in the Control Drawing, the connecting cable must be suitable for use in
10



hazardous locations as per EN 60079-14.
3.2.5 Earth Ground connection:

As shown in the Control Drawing in Figure 3.1, the Safety Earth Ground connection must
be securely made between the Safety Earth Ground stud on the back panel of the 3200
DDU and a suitable Earth Ground.

WARNING ! Itis critical that the enclosure of the 3200 DDU be securely connected to
a proper Earth ground. Failure to do so can cause a static charge to build up on the
glass surface in front of the LCD display. This static charge build-up will impair the
intrinsic-safe rating of the 3200 DDU and may result in a safety hazard.

The Earth Ground connection must be made before connecting the external (connecting)
cable to the 3200 DDU.

3.3 Mounting the 3200 DDU:
Figure 3.2 shows two suggested mounting methods for the 3200 DDU.

The first method uses the four mounting slots on the back of the unit, two at the bottom
and two at the top. These slots can be used to mount the unit onto four bolts securely
fastened to a stable vertical surface. The distances between the bolts should match the
pattern of the slots as shown in Figure 3.2 The dimensional requirements for the four
mounting bolts is also shown in the Figure 3.2

The second mounting method uses the nylon-coated wire-rope which is included with the
unit. Using this wire-rope, the unit can simply be hung on a sturdy peg or hook that can
sustain the weight (5 kg., 11 Ibs) of the unit. Figure 3.2 shows this method of mounting.

3.4 Removing the 3200 DDU from service:
When removing the 3200 DDU from service, the following sequence must be followed:
a. Disconnect all external electrical connections to the 3200 DDU by unplugging the
external cable from the INPUT connector.
b. Only after step “a” has been completed, disconnect the Safety Earth Ground

connection from the “suitable” Earth ground.
c. Remove the 3200 DDU from its mounting position.

11
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SECTION 4
MAINTENANCE & SERVICING
L
4.1 MAINTENANCE
The only regular maintenance required on the 3200 is:
a. Clean the display protective glass with water or any commercial window cleaner,
using a clean, soft, lint-free cloth. Care must be taken not to leave residues into the
edges of the screen during the cleaning process. Do not use any abrasive

substance, or any organic solvents.

b. Always use the protective cap when the INPUT connector is not in use.

WARNING: Do NOT pressure-wash the 3200 DDU.

6.1  SERVICING

WARNING: The 3200 DDU must be returned to Laversab for any servicing and repair.
There are no user-serviceable or user-replaceable components within the 3200 DDU.
Any attempt to service the unit may severely impair the intrinsic-safe classification of
the unit. Therefore, opening the unit for any reason is strictly prohibited.

13



SECTION 5

TYPICAL USE

After the 3200 DDU has been installed as per the instructions provided in Section 3, the
unit may be turned ON for operation. The 3200 DDU does not provide an On/Off switch,
therefore the user should make provisions for an On/Off switch in the safe area.

During the boot up period, the backlight on the display will turn on and the display will
be completely white for a period of about 5 to 10 seconds. Thereafter, the boot-up screen
will be displayed. The DDU will then begin loading the application program. It is
normal to expect a delay of up to 30 seconds between the boot-up screen being displayed
and the application program becoming operational.

The 3200 DDU comes with a preloaded operating system and application program. The
application program is configured based on the user’s requirements. Any changes to the
application program must be done with the assistance of Laversab personnel. For most
applications, the 3200 DDU receives data, either through the SERIAL circuit or the R5485
circuit, and displays this data in a predefined format, on the LCD display. There is no
means of operator input either through a keyboard or a touch-screen. The DDU simply
performs as a rig-floor monitor.

14



APPENDIX A

SPECIFICATIONS & FEATURES

ARM 9 Core Processor running at 190 MHz.

64 MB Flash Memory

64 MB SDRAM

Up to 3 Serial Input Options (RS-232, RS-485 & Current Loop)

10.4” Transflective Sunlight Readable LCD 640 X 480 with LED Backlighting
Linux Embedded or Windows CE Operating System

Intrinsically Safe Design (Ex ib I1IB T4 , Zone 1)

Carrying Handle and Multiple Mounting Options

Operating Power: 5 Watts Maximum (Please see section 3 for more details)
Operating Temperature: -20° C to 50°C

Storage Temperature: -400C to 750 C

Operating/Non-operating Shock: 50 G, 11 ms half-sine
Operating/Non-operating Vibration: 1.5 G RMS, 5 to 500 Hz

Humidity: 5% to 100%

Sealing: 1P65, NEMA-4X on all six sides

Weight: 11 1bs

Dimensions: 10.75” (w) X 9.25” (h) X 2.25” (d)

Certification: ATEX & IECEx Zone 1, Ex ib IIB T4 (intrinsically safe)

15



APPENDIX B

REPAIR AND RETURN POLICIES

If it is determined that the product is defective, please call Laversab customer service
department: (281) 325-8300 or e-mail <customerservice@laversab.com> for further
assistance.

Before shipping any equipment to Laversab for repair, please call the customer service
department at (281) 325-8300 or e-mail to <customerservice@laversab.com>. Please
include a description of the problem that has been identified when returning defective
equipment.

Ship equipment to:
LAVERSAB, INC.
505 Gillingham Lane

Sugar Land, Texas 77478
US.A.

16



APPENDIX C

CERTIFICATES

505 Gillingham Lane

A LAVERSAB Sugar Land, TX 77478 USA
IS Phone: (281) 325-8300

Fax: (281) 325-8399

DECLARATION OF CONFORMITY
(In accordance with ISO/IEC Guide 22)

Document Number: 126-0483C

Supplier & Address: European Representative:
Laversab, Inc. Laversab, Inc.

505 Gillingham Lane 505 Gillingham Lane
Sugar Land, Texas 77478 Sugar Land, Texas 77478
United States of America United States of America
Product: Model 3200 DDU

The product described is in conformity with Essential Health and Safety Requirements of the Equipment and
Protective Systems in Potentially Explosive Atmospheres (ATEX — 94/9/EC) and the IEC Standard as per IECEx
Scheme Rules as amended. The product also conforms to the Electromagnetic Compatibility Directive (EMC —
2004/108/EC) as amended.

Potentially Explosive Atmospheres Standards

EN 60079-0: 2012 Electrical Apparatus for Explosive Gas Atmospheres. Part 0: General Requirements
EN 60079-11: 2012 Electrical Apparatus for Explosive Gas Atmospheres. Part 11: Type of Protection “i”
IEC 60079-0: 2011 Electrical Apparatus for Explosive Gas Atmospheres. Part 0: General Requirements
IEC 60079-11: 2011 Electrical Apparatus for Explosive Gas Atmospheres. Part 11: Type of Protection “i”

EMC Standards
EN 61326-1: 2006; CISPR 11: 2003

Conducted Emissions Group 1, Class A
Radiated Emissions Group 1, Class A
IEC 61000-4-2: 2001 Criterion A Contact: 4 kV; Air: 8 kV
IEC 61000-4-3: 2002 Criterion A 10 V/m (80 MHz to 1 GHz), 3 V/m (1.4 GHz to 2 GHz),
1 V/m (2 GHz to 2.7 GHz)
IEC 61000-4-4: 2004 Criterion B AC:2kV, 5/50 ns, 5 kHz, I/O: 1 kV, 5/50 ns, 5 kHz
IEC 61000-4-5: 2001 Criterion A AC: 1kV LL; 2kV LE, I/O: 1 kV LE
IEC 61000-4-6: 2003 Criterion A 3 Vrms
IEC 61000-4-8: 1993, A1: 2000 Criterion A 30 A/m
IEC 61000-4-11: 2004 Criterion A Dips: 100% 1 Cycle, 60%: 10 Cycles, 30%: 25 Cycles

Criterion B Interruptions: 100% 250/300 Cycles
Technical File Reference Number: 126-0482B
Date Issued: November 20, 2012 Authorized Signature:

Sugar Land, Texas ,— A
United States of America %—_ﬂ \ ,Q,—//\/

Mr. Chandra Nilekani, Quality Manager

Laversab #: 126-0483C
Date: 2012/11/20
lofl
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Egm Certificate of Compliance

Applicant: Laversab
Applicant’s Address: 505 Gallingham Lane
Sugar Land, Texas 77478

Model: 3200 DDU
Project Number: 13504-10

The Laversab 3200 DDU was tested utilizing the following documents and found to be m
compliance with the required criteria on the indicated test date.

EN 61326-1: 2006; CISPR 11: 2003

Conducted Emissions Group 1, Class A March 28, 2012

Radiated Emissions Group 1, Class A March 1, 2012

IEC 61000-4-2: 2001 | Criterion A Contact: 4 kV; Air: B kV March 7, 2012
10W/m (80 MHz to 1 GHz)

IEC 61000-4-3: 2002 | Criterion A 3V/m (1.4 GHz to 2 GHz) March 5, 2012

1V/m (2 GHz to 2.7 GHz)

AC: 2 kV, 5/50 ns, 5 kHz

IEC 61000-4-4: 2004 | Criterion B
& I/0: 1 KV, 5/50ns, 5 kHz

March &, 2012

AC: 1KV LL 2KV LE

|EC 610040-4-5: 2001 | Criterion A March 6-7, 2012

I/0: 1 kV LE
|EC 61000-4-6: 2003 | Criterion A 3 Vrms March 1-2, 2012
IEC 61000-4-8: 1993, A1: 2000 | Criterion & 3I0A/m March 6, 2012
Dips: 100% 1 Cycle
Criterion & 60%: 10 Cycles
IEC 61000-4-11: 2004 30%: 25 Cycles March 6, 2012

Criterion B | Interruptions: 100% 250,300 Cycles

L, Jeffrey A, Lenk, for Professional Testmg (EMI), Inc., being familiar with the electromagnetic
compatibility rules and test procedures, have reviewed the test setup, measured data, and this

report. [ believe them w be true and accurate, Wﬂl@},@,

/24 Sl

Jeffrey A. Lenk
President

This report has been reviewed and accepted by Laversab. The undersigned is responsible for
ensurmg that the Laversab 3200 DDU will continue to comply with the applicable rules.

‘}\_h: e = 1
Laversab Representative
13504-10 April 16, 2012 Page 6 of &5
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w EC-TYPE-EXAMINATION CERTIFICATE

{2} Eguipment and Protective Systems intanded for use in
Potentially Explosive Almosphere - Directive S4/8/EC

(3) EC-Type-Examination Certificate Nimber

TUV 10 ATEX 7779

(4) Equipment: Model 3200 ODU Rev B
(5) Manufacturer Laversab, Inc.

(8] Address: &08 Gillingham Lane Sugar Land Texas 77478 United States of America

{7} This equipment and any acceptable varation thereto are specified in the schedule to this cerlificate and
the documents therein referred to.

(8} The TUV Zerifizierungsstelle for ex-protected products of TOW Rheinland Industrie Service GmbH, TUY
Rheinland Group, netified body Mo, D035 in accordance with Aricle & of the Council Directive 94/9/EC of
23 March 1554, certifies this equipment has been found te comply with the Essential Health and Safety
Requirements relating 1o the design and construction of equipment and protective systems intended for
usa in potentially explosive atmosphers, givan in Annex || 1o the Directive.

The examination and test resullts are recorded |n the confidential report 296/Ex779.00/10
Complance with the Essential Health and Safety Requirements, with the exception of those listed in the
schedule of this cenificate, has been assessed by reference fo:

EM 60079-0; 2006; EN 60072-11: 2007T;

i10) If the sign "X is placed after the cerfificate number, it Indicales that the equipment is subject to special
condilions for safe use specified in the schedule 1o this cerdificate,

{11} This EC-Type-Examination Certificate relates only to the design and specification for construction of the
equipment or protective system. It does not cover the process for actual manufacture or supply of the
equlpment or protective system, for which further requirements of the directive are applicable.,

{12) The marking of the equipment shall include the following:
H2G ExiblBT4

TV Eartlﬂ:mrupﬁéﬁu’llﬂ ﬂihl;J Iosionsschuts Cologne, 2010-05-26

T A £ o
P e ]mﬁ.ﬂbﬂE.um.mcmmmm and wiamp ahall ferd e uslal
This r_-:upe-e«‘u‘m.mu,umm o may be crodated only without aheration, Extacts of altersficra ars susjsct io approval by the
T Ferifzerungasielie fir Ex-Schute-Produtia
TUv Rnainland Indusiie Servica GmbH TUY Rbwinland Group Am Graven Sbein 3908 Kbin
Tl +4% (0} 237 B08-0 Fax = &9 {0) 221 BOS 114

winnwL U com A TﬂVHheiniand*g
Genau. Richtig.
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A TUVRheinland®
Precisely Right.

(13 Annex
(1) EC-Type Examination Certificate
TOV 10 ATEX 7779

{18) iption of eguipment
15.1 Equipment and typa
Model 3200 DDU Rev B
15.2 Descripti
The 3200 DOU is an intrinsically safe device which can be installed close to the
Driller on a Rig-Fleor, ina Zone 1 or Zone 2 hazardous area, The DOU receives
pewer and data from a safe area. It displays this data, in a user-defined format, on a
backlit color LCD display, such that it is clearly viewable by the Driller, Typically,
data from an MWD system or other Rig-Fleor monitoring system Is sent via an
RS232 or RS485 intarface and made available to the Driller.
153 Data
15.3.1 Technical Data
Ambient temperature: -20°C == Ta == +50°C
Intrinsic safety classification: Exib 1B T4

The device has 4 independent, totally isolated, circuits which receive intrinsically
safe power and data from the safe area, through a 9-pin, sealed circular connector,

The intrinsically safe input parameters for each circuit of the entity are as follows:

Circuit 1: (PWRIN+, PWRIN-] {Primary Power input):

Ui= 1889V

li= 780 mA

Pi= 3880.5 mW

Ci= 0.0uF at192.9V; 24.4 uF at 3.6V
Li= 0.1pH

This EC-Type-Examinahen Conificale wilhouw signabue and officisl sEmp shal nel be valld, This cordficate may be chculsied
oy without akeration, Exiracks or steralians A samect W0 spprovel by
T Zerifizierurgssioks of TUW Aheriand Indugine Senice GmbH,
TUW Rfeniand Graup,
Fage 142
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Precisely Right.
Circuit 2 (BLPWR+, BLPWR-) {Backlight Power input):

Ui= 199V

li= 780 ma
Pi= 38805 m\W
Ci= 111 4F
Li= 0.1pH

Circuit 3 (SERIAL+, SERIAL-} (R5232/ 0-20ma data input).

Ui= 199V

li= 780mA
Fi= 3880.5 mW
Ci= 0.0pF

Li= 0.1 pH

Circuit 4 (RS4R5+, RSARE.) [RS485 dafa input):

Ui= 100V
li= 150 mA
Pi= 375 mw
Ci= 0.0pF
Li= 0.4 uH
(16)  Test-Report No. 206 /Ex 779/00/ 10

{17 Special Conditions for safe use
none
(18} Basic Safety and Health Reguirements

Covered by afore mentioned standards

TV CE R}@ﬁw;{gg?a{alls Cologne, 10-05-26
AL

i "I.-.u.':!"'l | j
A
T, Ty

Dipl.-Ing. Ktaui}?ﬂe‘nlugield

This EC-Type-Exammaiian Larifcale wilRowl signsure and DNCIs SIRIME sneEl nor be walig, Tnis canicam may te dicuiaes
anly withoot absmlion, Extracls of sdedalions sfe sublec! to spproval by
Tl Terifizerungssisle of TUV Rheinard Industie Serdce Gmid,
TOW Rresindand Group.
page 22
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1% Supplement
acc. to directive 94/9/EC, Appendix Ill, No &
to the EC-Type Examination Certificate

TUV 10 ATEX 7779

Devica: Model 3200 DDU Rev C

Manufacturer: Laversab, Inc.

Address: 505 Gillingham Lane, Sugar Land, TX 77478, USA
Description of supplements and modifications:

(15)

The 3200 DDU iz an Intrinsically safe device which can be instailed close to the Driller
on a Rig-Floor, in a Zone 1 or Zone 2 hazardous area, The DDU receives power and
data from a safe area, It displays this data, in a user-defined format, on a backlit color
LCD display, such that it is clearly viewable by the Driller. Typically, data from an
MWD system or other Rig-Floor monitoring system is sent via an RS232 or RS485
interface and made available to the Driller.

The following modifications are valid for this 1 supplement
Standard basis EM 60079-0:2012; EN 60072-11:2012

The topic of the 1" supplement to the cartificate TUV 10 ATEX 7772 is the redesign of
Model 3200 DDU Rev B 1o Model 3200 DDU Rev C.

The device description of the Model 3200 DDU Rev C remains unchanged compared
to the Model 3200 DDU Rev B. The redesign is based on some minor internal
changes which have no influence on the intrinsic safe parameters. A list of the
changes and the related assessments is provided within the document “Atex Analysis
- Supplement: Model 3200 DDU Rev C°,

Another toplc of the 1 supplement is an upgrade of the slandards. The assessment is based
an the IECEx test report DETUR/EXTRA2.0016/00

This 1* sunplement to the EC-Type-Examinaticn Corificsts siboul signatse and aficial samg shall nol be ssid. The certicio may ba

wwwL Tuv.com

& roulated anly without alteration. Exiracts o sltansdcns are subject io appeoval by
TUV Zsailiziarung of TV Fwiniand Micegtrie Sarvice GeigH

In casa of dispete, the German lex shall preval

Precisely Right.

Fam A_ TUVRheinland®
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Technical Data

Unchanged.

{18) Test Report No. 557/ Ex 779.01/12

{17} Special conditions for safe use

Mo special conditions.

(18) Basic Safety and Health Requiremeants

Covered by mentioned standards in the original certificate.,

TUV Rheinland Certification Body

A TUVRheinland*

Precisaly Right.

for explosion protected equipment Cologne, 27" November 2012

This 1* supplemest 1o the EC-Type-Examination Cersficale wihout ssgnature and olficial stamp shall not be valid, The camclcate may be

circulgbed anly withoul stemtion. Exracls or aderstions amm subject o sdpioval by
TN Zartilignrunrgasiele of TUY Rbsinland Indusie Service GmbH

In case of dispuie, the Garmas tead =hal prevall
paged | 2
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IECEX Certificate
= @ of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for nples @nd detaila of 1he IECE: Schame vish www,ipoeg.cam

Cartificale Mot EECEx TUR 12,0013 iasue Mo.:0 Cartificate héslory
Seatus: Current
[iate of fssue: 2012-11-27 Fage 1oi3
nt Laversab

AR 505 Gilingham Lane

Sugar Land, TX TT4TE

USA

United States of America
Elnciricad Apparahis: oou
Cphional sccessarny:
Type af Prolection; Intrinsic safaty
Markirg: Exio B T4
Approved for issar on behalf of the (ECEx KEauspeter Graffi
Cartification Bodky;
Fosian Hesad of Cestificaton Body
Zignature.
{fot printed versian) S eer peils

-

Date: 2042 -~ ££= 2

1. This cenilicale and schedule may only be reproducad infull.
2. Thiz cerlilicale is not transferalke and remaira the property of the Esuing body
3. Tha Status and sulhenSeity of this centificala may be verfied by visiing fe Cfficial IECEx Wabsiie

Genifichle msund by:

TUV Rhaintend industrie Servdce GmbH
Am Grauen Stein
51108 Cologna

Germany TOVADeidar
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IECEXx Certificate
of Conformity

Carlificate Mo. |IECEx TUR 12.0013

Date of lssue: Wi2-11-27 I=sua Moo 0
Page 2 of 3

Manufactuner Laversab

505 Gilingham Lana

Swgar Land, T T7478

UsA,

United States of America

Marndacsuring locationds)

This carfificate s isued axs verficalion that a sampleds), representative of produdion, was assessad and tested and
Found 1o comply with the IEC Standard list below and 1hat (he manufacturer's quality sysiam, resaling 1o Bhe Ex products
cavered by thiz cadificate, was assessed and found to comply with fhe IECEx Oualily sysiem reqursments. This

cortificate i= granted subject to the condifions &5 set oul In IECEx Scheme Rules, IECEx 02 and Operational Documeants
A6 anmended

STANDARDS:

The elactical apparatus and sny acoeptable vanations 1o 2 spegified in e schedule of this carlificate snd the identiSed
dosirnenis, was found o comply wilh the fellawing standands:

IEC 600790 ; 2011 Expiosive aimosphesas - Pan 0; General requiremants
Edilion: 6.0

IEC BDOTS-11 : 2011- Explosive simospheres - Pan 11: Equipment protection by infrinsks safety 7"
0&
Edilion: &.0

Thiz Carfificate does nod indizale cormpliance wilth elecincal safety and performance requirements oife r than toss
eepressly ncloded Iy the Stancards isted ebave

TEST & ASSESSMENT REPORTS:
A samplafz) of the eqiioment Tshed as successflly met Me sxaminmtion and fes! rrguirements s& recandad in

Test
DETURE=TRTZ, 0G0

ity Assassmeant Repart
DETURMARTZ, 000700
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IECEX Certificate
of Conformity

Crrtificate Mo FECEx TUR 120043
Date of kssue 20124127 Issue Mo 4
Page daf 3
Gchadule
EQUIPMENT;

Eqguipmant and sysiems soversd by Miz corfificats an as falows;

The 3200 DDU is an intrinsically safe devios which can ba installed ciose to the Driker on & Rig-Floor, ina Zone 1 or
Zona 2 hazardous amea. The DOU receives power and data from & sale area.ll Gsplays this data, in 8 ussr-defined
formad, on & tackil coker LD display, swch that i i clearty viewable by 1he Drifar, Typlcaly, dake from am MWD sysiem
of ether Rig-Floor monttoring system is sent via an RE2X2 or RS485 interfaca and made avakable io the Driller.

CONDITIONS OF CERTIFICA TIUN; NO

Annexe: DE-ECEx-TUR-12.0013.00 Aftachren_ 12-11-27.pdf
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Reavizon O

Attachment to to Certificate IECEx TUR 12.0013/00

Device: Driller's Display Unit, Model 3200 DDU Rev C
Manufacturer: Laversab, Inc.
Address: 505 Gillingham Lane, Sugar Land, TX 77478, USA

General product information:

The 3200 DDU is an intrinslcally safe device which can be installed close to the Driller on a
Rig-Floor, in a Zone 1 or Zone 2 hazardous area. The DDU receives power and data from a
safe area.

It displays this data, in a user-defined format, on a backlit color LCD display, such that it is
clearly viewable by the Driller. Typically, data from an MWD system or ather Rig-Floor
monitoring system is sent via an RS232 or RS485 interface and made available to the Driller.

Technical data;
Ambient temperature: -20°C == Ta <= +50°C
Intrinsic safety classification: ExiblIB T4

TUW Rhainland mduerie Serioe GmbH Am Grauen Stein 51105 Kak
Tab, +43 (0] 227 806-0 Fax. + 48 [0} 271 808 114
page 102

Attachment to Certificate A TUVRheinland®
IECEx TUR 12,0013 Precisaly Right.
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1EC Attachment to Certificate /A TUVRheinland®
St i IECEx TUR 12.0013 ey
— i

Revison 0

The device las 4 independent, totally Isolated, clrcuits which receive intrinsically sate power
and data from the safe area, through a 9-pin, sealed circular connector,

The intrinsically safe input parameters for each circuit of the entity are as follows:

Circuit 1: {PWRIN+ PWRIN-} (Primary Power input);

Ui= 188V
li=  780mA

Pi=  3880.5mwW

Ci=  0.0pFat19.9V:24.4 uF at 9.6V

Li= 0.1 pH
BLPWR+ Bl PWR- ckiight Power input);

Ui= 109V
li= TEO maA,
Pi= 38805 mW
Ci= 1.11 pF
L= 0.1 pH
Circutt 3 (SERIAL+ SERIAL-) (RS232/0-20ma data input):
Ui= 19.9V
li= TEO mA,
Fi=  3880.5 m\W
Ci= 00pF
Li= 0.1 uH

rouit 4 (RS485+ R5485-) (R ata input).
Ui= 100V
li= 150 maA
Pi=  375mwW
Ci= DOpF
Li= 0.1 pH

TUW Rheinlang moustie Servios GabH Am Grauen Slein 51105 Kitn
Tod, +4% (00 227 B06-0 Faol + 48 (0} 221 B0E 114
== e




