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E-mail: imi@pcb.com
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Repair and Maintenance

PCB guarantees Total Customer Satisfaction through its
“Lifetime Warranty Plus” on all Platinum Stock Products
sold by PCB and through its limited warranties on all other
PCB Stock, Standard and Special products. Due to the
sophisticated nature of our sensors and associated
instrumentation, field servicing and repair is not
recommended and, if attempted, will void the factory
warranty.

Beyond routine calibration and battery replacements
where applicable, our products require no user
maintenance. Clean electrical connectors, housings, and
mounting surfaces with solutions and techniques that will
not harm the material of construction. Observe caution
when using liquids near devices that are not hermetically
sealed. Such devices should only be wiped with a
dampened cloth—never saturated or submerged.

In the event that equipment becomes damaged or ceases
to operate, our Application Engineers are here to support
your troubleshooting efforts 24 hours a day, 7 days a
week. Call or email with model and serial number as well
as a brief description of the problem.

Calibration

Routine calibration of sensors and associated
instrumentation is necessary to maintain measurement
accuracy. We recommend calibrating on an annual basis,
after exposure to any extreme environmental influence,
or prior to any critical test.

PCB Piezotronics is an 1SO-9001 certified company whose
calibration services are accredited by A2LA to ISO/IEC
17025, with full traceability to SI through N.L.S.T. In
addition to our standard calibration services, we also offer
specialized tests, including: sensitivity at elevated or
cryogenic temperatures, phase response, extended high
or low frequency response, extended range, leak testing,
hydrostatic pressure testing, and others. For more
information, contact your local PCB Piezotronics
distributor, sales representative, or factory customer
service representative.
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Returning Equipment

If factory repair is required, our representatives will
provide you with a Return Material Authorization (RMA)
number, which we use to reference any information you
have already provided and expedite the repair process.
This number should be clearly marked on the outside of
all returned package(s) and on any packing list(s)
accompanying the shipment.

Contact Information

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY14043 USA

Toll-free: (800) 828-8840

24-hour SensorlLine: (716) 684-0001
General inquiries: info@pcb.com
Repair inquiries: rma@pch.com

For a complete list of distributors, global offices and sales
representatives, visit our website, www.pcb.com.

Safety Considerations

This product is intended for use by qualified personnel
who recognize shock hazards and are familiar with the
precautions required to avoid injury. While our equipment
is designed with user safety in mind, the protection
provided by the equipment may be impaired if equipment
is used in a manner not specified by this manual.

Discontinue use and contact our 24-Hour Sensorline if:

e Assistance is needed to safely operate equipment
e Damage is visible or suspected
e  Equipment fails or malfunctions

For complete equipment ratings, refer to the enclosed
specification sheet for your product.

Definition of Terms and Symbols
The following symbols may be used in this manual:

DANGER

Indicates an immediate hazardous
situation, which, if not avoided, may
result in death or serious injury.



mailto:info@pcb.com
mailto:rma@pcb.com
http://www.pcb.com/

CAUTION
Refers to hazards that could damage
the instrument.

NOTE
Indicates tips, recommendations and

important information. The notes
simplify processes and contain
additional information on particular
operating steps.

The following symbols may be found on the equipment
described in this manual:

high voltage may be present. Use
standard safety precautions to avoid
personal contact with this voltage.

i This symbol on the unit indicates that

Z This symbol on the unit indicates that
!x the user should refer to the operating
instructions located in the manual.

I This symbol indicates safety, earth
= ground.
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Component Name

Hazardous Substances

Lead (Pb)

Mercury (Hg)

Cadmium (Cd)

Chromium VI
Compounds
(Cr(V1))

Polybrominated
Biphenyls (PBB)

Polybrominated
Diphenyl Ethers
(PBDE)

Housing

PCB Board

Electrical Connectors

Piezoelectric Crystals

Epoxy

Teflon

Electronics

Thick Film Substrate

Wires

Cables

Plastic

Solder

X|O|X[O|0|0|0O|O|x|O|Xx]|O

O|0O|O0|O0|O0|O|O|O|O|O|O|0O

Oo|O|O|0O|x|O|O|O|O|O|O|O

Copper Alloy/Brass

X

0

0

O|0O|O0|O|O|O|O|O|O|O|O|O|0O

Oo|0O|0|O|0O|O|O|O|O|O|O|O|O

Oo|0O|O0|O|O|O|O|O|O|O|O|O|0O

This table is prepared in accordance with the provisions of SJ/T 11364.

O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement of GB/T 26572.

X: Indicates that said hazardous substance contained in at least one of the homogeneous materials for this part is above the limit
requirement of GB/T 26572.

Lead is present due to allowed exemption in Annex Ill or Annex IV of the European RoHS Directive 2011/65/EU.
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Introduction

Reciprocating compressors can develop devastating faults in a short period of time. Mechanical looseness can
deteriorate quickly resulting in catastrophic failure of the compressor. In extreme cases, this can happen in a
matter of minutes.

Causes of mechanical looseness include:

e Loose or broken bolts
Loose or cracked rod nuts
Cracked connecting or piston rod
Excessive crosshead/slipper clearance
Excessive clearance in connecting pins

Many of the serious faults associated with reciprocating compressors are characterized by impacting in the

compressor. While the peak vibration levels associated with impacting are quite high, they add little energy to the
overall vibration level that is usually monitored and trended, thereby allowing the faults to be missed. Additionally,
since the time from fault to failure of compressors can be short, periodic monitoring is not generally a good option.

The Reciprocating Machinery Protector (RMP) is a patented smart vibration transmitter that detects impacts and
outputs a Reciprocating Fault Index (RFI) signal that indicates the health of the compressor. Using a built-in
accelerometer and microprocessor, the RMP detects, weights and quantifies the measured impacts and outputs a
4-20 mA signal proportional to the result. This data can be logged and trended to provide a historical view of
condition.

The RMP accommodates two vibration threshold levels and allows different weighting for each, typically with the
weighting associated with Threshold 2 being higher as those impacts are more severe. It also allows for peak
acceleration trending when measured levels are below either threshold. Traditional impact transmitters essentially
only count vibration peaks and therefore often result in missed faults or false trips. Using the multiple thresholds
and acceleration trending features, the RMP avoids these problems and outperforms traditional impact
transmitters.

Every RMP is factory-programmed. See Page 16 for more information.

The parameters can be field-programmed using an optional USB Programming Kit, as shown on page 8. With the
USB Programming Kit, the unit can set in one of two ways:

o Dependent Mode: All parameters automatically calculated based on specified machine speed (RPM).

¢ Independent Mode: All parameters programmed by the user to tailor the analysis to a particular machine.

The RMP is loop-powered and compatible with most plant monitoring systems such as PLC, DCS, SCADA and
Plant Information (P1) systems. When used in conjunction with one of these systems, the RMP provides 24/7
monitoring and protection of critical compressors.
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General Features

USB-programmable (with optional USB Programming Kit as shown on page 6)
Interfaces with PLC, DCS, SCDA, and other Pl systems
Hermetically-sealed, stainless steel housing for use in harsh environments

Imbedded piezoelectric accelerometer
Loop-powered

4-20 mA output

Two vibration threshold levels

Small footprint, mounts like a sensor
Programmable features

@)
@)
@)
@)
@)

RPM

Time window

Vibration threshold levels
Weighting factors
Trending range

Intrinsically safe versions available (EX prefix)

@)
@)

CSA
ATEX
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Operating Principles

The RMP is a smart vibration transmitter that contains a piezoelectric accelerometer, high speed true peak
detector, and a microprocessor. It operates off standard 24 volt loop power and outputs a 4-20 mA signal that is
proportional to the Reciprocating Fault Index (RFI). The RFl is a “hybrid” index as defined below.

The RMP looks at data for a period of time equal to the length of the specified Time Window (TW). It detects each
peak value (Ap) occurring in the window and compares it against Threshold Level 1 (N1) and Threshold level 2

(N2). If none of the peaks exceed Threshold Level 1 or Threshold Level 2, the RMP outputs a 4—1, mA signal
proportional to the maximum peak value seen in the Time Window.

—.#]w«whij g4

Figure 1 — Vibration Peaks Do Not Exceed Threshold Levels

If at least one peak exceeds Threshold Level 1(Ni) or Threshold Level 2 (N;), the RMP outputs |, —20 mA that is
proportional to the calculated Reciprocating Fault Index (RFI).

o Vv oV VvV Y

N1 -

\% W" Lf“ﬁ'ﬁ ‘IWI \ J.'\ 'dl ',“‘i‘l"{: 'Llft,'Iﬂ}‘{u’w‘.‘:()“ifﬂm

< W e

Figure 2 — Vibration Peaks Exceed Threshold Levels

The RFl is computed by:

e Counting the number of peaks that exceed Threshold Level 1 (N1) and applying Weighting 1 (W1) to them.
e Counting the number of peaks that exceed Threshold Level 2 (N2) and applying Weighting 2 (W?2) to them.

e Adding them together along with the maximum value of the trending range current (IL).

lour =1, +W,N; +W,N,
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Installation

For full equipment protection, one RMP is typically mounted on each compressor cylinder. The RMP is generally
mounted to the crosshead or crosshead slipper (distance piece) with its sensing axis perpendicular to piston rod
motion. If the compressor does not have a crosshead, it should be mounted to the crankshaft side of the cylinder.

Reciprocating
Machinery
Protector
Crankshart | Distance Piece
Crosshead SEIFII:I lglreerssnr
o —
= (=]

—

~
L

.

"Id_T
I
=

Figure 3 — Recommended Mounting Locations for the Reciprocating Machinery Protector

When choosing a mounting method, consider closely the advantages and disadvantages of each technique.
Typical mounting types are stud, direct adhesive, adhesive mounting base and magnetic mounting base. Itis
highly recommended that the RMP be stud-mounted to the machine. If it is not possible to drill and tap the
machine, then epoxy or weld a sensor mounting pad to the machine and stud mount the sensor to the pad. Most
RMP models mount using a supplied ¥-28 stud. Some models mount with an integral ¥2” NPT stud. It is not
recommended to use a magnet for mounting. Magnetic mounting can cause false impacts and result in shutting
down a good machine.

For additional information on %-28 mounting pads, visit www.pcb.com and type mounting pad into the search box
or call IMI for assistance.

Standard Stud Mount Procedure

This mounting technigue requires smooth, flat contact surfaces for proper operation and is recommended for
permanent and/or secure installations. Stud mounting is also recommended when testing at high frequencies.
Note: Do not attempt mounting on curved, rough or uneven surfaces, as the potential for misalignment and
limited contact surface may significantly reduce the sensor’s upper operating frequency range.

Y,-28 Stud Y2-28 Captive Screw
A (in) 0.250 0.250
B (in) 0.350 0.350
Torque (ft-1b) 2t05 2t05

e Step 1: First, prepare a smooth, flat mounting surface and then drill and tap a mounting hole in the center
of this area. A precision-machined mounting surface with a minimum finish of 63 pin (0.0016 mm) is
recommended. (If it is not possible to properly prepare the machine surface, consider using an adhesive
mounting pad as a possible alternative.) Inspect the area, checking that there are no burrs or other
foreign particles interfering with the contact surface.

e Step 2: Wipe clean the mounting surface and spread on a light film of grease, oil or similar coupling fluid
prior to installation. Adding a coupling fluid improves vibration transmissibility by filling small voids in the
mounting surface and increasing the mounting stiffness. For semi-permanent mounting, substitute epoxy
or another type of adhesive.
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Step 3: Hand-tighten the sensor/mounting stud to the machine, and then secure the sensor with a torque
wrench to the mounting surface by applying the recommended mounting torque (see enclosed
specification data sheet for proper mounting torque). It is important to use a torque wrench during this
step. Under-torqueing the sensor may not adequately couple the device; over-torqueing may result in
stud failure and possibly permanent damage.

11 Times
SensorDiameter o

I[l_

) S

Figure 4 — Mounting Surface Preparation Figure 5 — Mounting Surface Lubrication

Adhesive Stud Mount Procedure

Adhesive mounting is often used for temporary installation or when the machine surface cannot be adequately
prepared for stud mounting. Adhesives like hot glue or wax work well for temporary mounts; two-part epoxies and
quick-bonding gels provide a more permanent mount.

Note: Adhesively mounted sensors often exhibit a reduction in high-frequency range. Generally, smooth
surfaces and stiff adhesives provide the best frequency response. Contact the factory for recommended epoxies.

This method involves attaching a base to the machine surface, then securing the sensor to the base. This allows
for easy removal of the accelerometer.

Step 1: Prepare a smooth, flat mounting surface. A minimum surface finish of 63 pin (0.0016 mm)
generally works best.

Step 2: Stud-mount the sensor to the appropriate adhesive mounting base according to the guidelines set
forth in Steps 2 and 3 of the Standard Stud Mount Procedure.

Step 3: Place a small portion of adhesive on the underside of the mounting base. Firmly press down on
the assembly to displace any extra adhesive remaining under the base.

Sensor Stud Mounts
to Top Surface of
Mounting Base

Firmly Press Down

Adhesive

Figure 6 — Adhesive Installation of Mounting Base
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Wiring

The RMP operates from a standard 2-wire, 4-20mA loop. If using a loop-powered unit, attach the positive (+)
input from the power supply to Pin A on the sensor and the negative (-) input from the power supply to Pin B of
the sensor.

Positive
Positive é
$ A B Negative
A B Negative
Readout
Device
Figure 7— Loop-Powered Wiring Figure 8 — Loop-Powered Wiring with DC Source

If using a standard DC power supply, install either an ammeter and/or load resistor in line with the output.
The resistor will generate a DC voltage that is proportional to current by:

V=IR
If R=5000hmsand | =6 mA,thenV =3VDC

Note:
- Resistor value must be less than: (Vsupply — 12) x 50.

- For integral cable sensors: RED wire is positive, BLUE wire is negative.
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Programming Software

The RMP can be user-programmed with either of two optional programming kits, Model 600A21 (hon-ROHS
compliant) or Model 600A35 (ROHS compliant). Both kits include a USB programmer cable/dongle (Model
600A21 kit includes Model 070A89 cable; Model 600A35 kit includes Model 070A103 cable), software (Model
EE225) and terminal block/integral cable adapter (Model 042M17). The software can also be downloaded from
IMI's website, www.pch.com. This software must be installed prior to connecting the RMP to the computer using
the USB programmer cable. The software includes both the drivers and user interface needed for programming
the RMP. During initial installation, you may need administrative rights for the computer in order to install the
drivers. Once installed, administrative rights are not required for use.

Figure 9 — Model 600A21/600A35 USB Programmer Kit
Program Installation

Installing the Software and USB Driver: Insert the software CD provided into the CD drive. The software will start
the installation automatically if your PC is set to auto-install applications. If not, browse the CD and click on
Setup.exe to start the installation process. The default installation directory is C:\PCB\EE225. It is recommended
to use the default setting.

The installer will first install the software and then the WinUSB device driver. This device driver is required for the
programmer software to communicate with the 070A89 or 070A103 USB programmer cable.

The following screens will be displayed when the installer starts. Click the Next button to proceed from step to
step.

r — — ——
7% PCB_£E225 Programmer o - [ESEE

.

R ———— i)
Destination Directory

|’ Selectthe installation directones

|
All software will be installed in the following locations. To nstall sofware into & different
location, click the Browse button and select encther directory.

Directory for PCB_EE225 Programmer

C\PCB\EE225 Browse.

Directory for National Instruments products

\Program Fles (86] Magoral Fatruments P

<< Back Nexd »> Cancel

Figure 10 - Install Location Screen

ONIHOLINOW NOILIANOD ANIHOVIN 404 NOILVINIGWNHLSNI ANV SHOSNES



MMISENSORS

A PCB PIEZOTRONICS DIV,

4 PC8_EE22S Programmer

£ 8 S s - - -

License Agreement
You must accept the licenses displayed below to proceed

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT

CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT"). BY DOWNLOADING THE SOFTWARE AND/OR
CLICKING THE APPUCABLE BUTTON TO COMPLETE THE INSTALLATION PROCESS, YOU AGREE T0O BE BOUND BY THE
TERMS OF THIS AGREEMENT. IF YOU DO NOT WiSH TO BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ITS
TERMS AND CONDITIONS, DO NOT INSTALL OR USE THE SCFTWARE, AND RETURN THE SOFTWARE (WITH ALL
ACCOMPANYING WRITTEN MATERIALS AND THEIR CONTAINERS) WITHIN THIRTY (30) DAYS OF RECEIPT. ALL RETURNS TO
NI WILL BE SUBJECT TO NI'S THEN-CURRENT RETURN POLICY . IF YOU ARE ACCEPTING THESE TERMS ON BEHALF OF AN
ENTITY, YOU AGREE THAT YOU HAVE AUTHORITY TO BIND THE ENTITY TO THESE TERMS.

The terms of this Agreament apply 1o the computer software provided with this Agreement, all updates of upgrades to the software
that may be provided Jater by NI as part of any maintenance, technical support, or other senices program for the software, unless
such up@ate or upgrade comes with separate software license terms, and ail accompanying documentation, utilities, and Driver
Interface Software (collectively “Software” or "SOFTWARE"). Software does not indlude certain third party software that NI provides to
you but that is subject to separate kcense terms either presented at the time of installation or otherwise provided with the Software
("Third Party Software”). and Software does notinclude Source Code, which is defined in and Bcensed pursuant to the terms set -

The software to which this National Instruments kicense spphes is PCB_EE225 Programmer,

@ | acceptthe License Agreement

I do not accept the License Agreement
<«Back | Neod 2> | Cancel d
[S—

Figure 11 — National Instruments Software License Agreement

L PCB_EE22S Programmer - =Tt

Start Installation |
Review the following summary before continuing

Upgrading
« PCB_EE225 Programmer Files

Adding or Changing
« National Instruments system components

Click the Next button to begin installaon. Click the Back button 1o change the installstion seftings.

Soverie. || «Bock [ Nea» ][ cencel {
Figure 12 — Installation Verification Screen

3 PCB_EE22S Programmer
o ... . - = =]

Installation Complete

The nstafler has finshad updating your system

Figure 13 — Installation Complete Screen
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After the software completes, the USB driver installer will start automatically. The initial USB installer will look

similar to the one below.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Next.

[ Next > |[ Cancel

Figure 14 — WinUSB Driver Installation Screen

The drivers will now be properly installed and you should get the following screen. Click “Finish”. The software is

now ready to use.

Device Driver Installation Wizard

Completing the Device Driver
PPN Installation Wizard
$

The drivers were successfully installed on this computer.

You can now connect your device to this computer. If your device
came with instructions, please read them first.

Driver Name Status

LU U Ready to use

< LU »

[ Fnsh | [ cancel

Figure 15 — WinUSB Driver Installation Complete Screen

11
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Running the Software

Connect the USB programmer cable to a USB port on the PC and then run the software from the Start | All
Programs | PCB EE225 menu item

Initially the screen will appear as in Error! Reference source not found. with a yellow bar and status indicating
‘Initializing...” followed by the message: “Connecting to USB Dongle...".

Units  Help

Device Select
Always use Device Select

Select... | after attaching a sensor.

Status |Initializing...

Select a Device to proceed when the USB link is established
The status bar at the top should turn bright green when the link is made,
If this takes more than 10 seconds then disconnect & reconnedt the USE dongle

Read Parameters Set Parameters

Figure 16 — Software While Connecting to USB Programmer Cable

Once the connection is made the bar at the top of the screen will turn green and the status will indicate “USB
Connection Success - Select a device”. If the software and USB programmer cable fail to connect, remove and
reinsert the USB programmer cable.

Units  Help

Device Select I B
Select... EAwaysuse ice Select

5 Status |USB Connection Success - Select a device I
after attaching a sensor.

Select a Device to proceed when the USB link is established
The status bar at the top should turn bright green when the link is made.
If this takes more than 10 seconds then disconnect & reconnect the USE dongle

Figure 17 — Software After Connecting to USB Programmer Cable

12
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To select a device, click on the Device Select pull down menu and select the device you'd like to program. In this
case, select 649A01.

Units  Help

Device Select
Always use Device Select

after attaching a sensaor.

Figure 18 — Device Selection

Once a product is selected, the software will prompt you to confirm connection of the sensor to the PC using the
USB programmer cable. Click OK to proceed.

2 ra s e T e )

Units  Help

Device Select

649A01 IZI Always use Device Select

. Status USB Connection Success - Select a device
after attaching a sensor.

Actual 649A01 Settings 649A01 Settings to Write [] Independent
RPM [5000 | 240-10,00P-liemi . RPM glo— 240-10,000 /min
F2 S5 F
Time Window |0.16 1-40s e Window 50 1-4.0 sec

Threshold Level 1 [50 19,51-49] | Click 'OK when the sensoris connected | B 1) - 11 20 19.61-490.33 m/s2
Threshold Level 2 |50 19.61-4 5] [ Cancel | old Level 2 5[0 19,61-490.33 m/s2

Weighting 1 0.2 2-16
Weighting 2 [1 2-16 ma

Trending Range4 - 8.1 4-20 m& Trending Range 4 - =] 4-20 mA

eighting1 50 2-16 mA

Weighting 2 50 2-16 mA

Set Parameters

Read Parameters l

Figure 19 — Sensor Connection Screen

While the software is establishing communication with the sensor, the status will display ‘Checking Status...” and
the colored indicator box next to the status will alternate between red and yellow. This will take approximately 15
seconds. Once communication is established, the indicator box will turn green and the software will read the
sensor’s current settings and data. The fields presented in the main body of the screen will be specific to the
selected sensor.
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Programming Sections

The screen has two sections:

e Actual 649A01 Settings — This section shows the settings currently programed in the sensor.
e 649A01 Settings to Write — This section shows the options for programming the sensor.

| & pCB EE225 Softwa

Units  Help

Always use Device Select
after attaching a sensor.

Actual 649A01 Settings

RPM 15| 240-10,000 I/min
Time Window [63492 | 1-4.0 sec
Threshold Level1 |06 | 2504
Threshold Level 2 176 | 2-50 g 22>
Weighting1 0 | 216 ma
Weighting2 04 | 2-16ma
Trending Range4 - 1203 | 4-20 ma

Status |Done

649A01 Settings to Write

[] Independent

rem 30 240-10,000 I/ min

Time Window 5[0
Threshold Level 1 5[0
Threshold Level 2

Weighting 1

B oAl [die 4l 4

Weighting 2

Trending Range 4 - 50

1-40 sec

250g

2509

Read Parameters

Set Parameters

Figure 20 — Typical RMP Screen After Successful Parameter Read

Reading and Writing Parameters

o Reading Parameters - To read the current sensor settings, click the Read Parameters button. This

operation takes approximately 45 seconds to complete.

e Transferring Actual Settings to Settings to Write Field - Use the ‘>>>’ button to transfer all Actual Settings

to the Settings to Write fields.

o Writing Parameters- Select the appropriate mode and enter any pertinent parameter information. Click the
Set Parameters button. This causes the settings to be sent to the sensor and then read back and

displayed in the Actual 649A01 Settings.

& PCB EE225 Softwal

Units  Help

Device Select Al Device Select
lways use Device
Select... after attaching a sensor.

Actual 649A01 Settings
RPM 1> | 240-10,000 Vmin
Time Window [62.492_| 1-4.0 sec
Threshold Level 1 [06 | 2-50 g
Threshold Level 2 [I76__| 250 g
Weighting1 0| 2-16 ma

Weighting 2 |0.4 2-16 ma
Trending Range 4 - [203 4-20 mA

Status |Done

649A01 Settings to Write

[] Independent

RPM %0 240-10,000 I/min

Time Window 5[0
Threshold Level 1 5[0
Threshold Level 2 30

Weighting1 5[0
Weighting 2 310

Trending Range 4 - 5[0

1-4.0 sec
250
250g

2-16 mA

Read Parameters

Set Parameters
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Figure 21 — Transferring Actual Settings to Settings to Write Field

Parameter Options

There are seven parameters (Figure 14) that can be programmed to optimize performance of the RMP. At any
point during the programming process, the values can be changed between imperial and metric measurements by
clicking the Units dropdown in the top navigation menu and then selecting the appropriate measurement type.

e Dependent Mode - If the Independent Mode checkbox is NOT selected, then the parameters will be
based on Dependent Mode. When Dependent Mode is used, the user only needs enter the compressor
RPM. The remaining six parameters (Time Window, Threshold Level 1, Threshold Level 2, Weighting 1,
Weighting 2 and Trending Range) will be automatically calculated based on the compressor rotational
speed. Calculation formulas are in table below. The formulas used assume use on reciprocating gas
compressor. If RMP is being used on a piston pump or some other type of reciprocating machinery, see
the section titled “Using the RMP with Piston Pumps Other Type of Reciprocating Machinery”.

e Independent Mode — If the Independent Mode checkbox is selected, then the parameters will be based
on Independent Mode. When Independent Mode is used the user does NOT enter the RMP of the
compressor and instead manually enters values for the Time Window, Threshold Level 1, Threshold
Level 2, Weighting 1, Weighting 2 and Trending Range parameters. Value entered for each parameter
must be within the software’s acceptable range for that parameter. Acceptable ranges are in table below
as well as some guidelines for Independent Mode programming.

Dependent Mode Independent Mode
Parameter Description Range or Formula Acceptable Range Gm_delmes for
Typical Values
RPM Rotational speed of 240 - 10,000 N/A N/A
equipment
Time span (in seconds) during Time span for
Time which datais collected foran | 1, _ 50/ RpM) x 16 0.1-4.0 sec 12-16 shaft
Window analysis cycle; based on rotations
number of rotations of the shaft.
Cuitoff levels (in g of 2.4 times of
Threshold acceleration) above which AL = RPM /80 2509 baseline
weighted. When all vibration is TERY .
below Threshold Level 1, sensor . o-l.oumes o
Ttreshold monitors peak acceleration An=RPM/50 2509 Threshold
evel 2 p 19.61-490.33 m/s?
within trending range. Level 1
N Factor (in mA of current) i Less than
Weighting applied to impacts that WL =0.1+ (100 / RPM) 0.2 1.6'0 MA Weighting 2
1 (0.2 mA increments)
exceed Threshold Level 1. value
N Factor (in mA of current) i Greater than
Weighting applied to impacts that WhH =0.9 - (100 / RPM) 0.2 1.6'0 mA Weighting 1
2 (0.2 mA increments)
exceed Threshold Level 2. value
Maximum value (in mA of
current) dedlcatgd to trending If set at 20 MA,
peak acceleration when all RMP will
Trending Impacts are belovx_/ either IL =8+ (6 X (L00/RPM)) 4-20 mA operate like
Range threshold level. If impacts o
! vibration
exceed either threshold level, .
; transmitter.
trending range current maxes
out.
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Examples

Example 1: Connect the RMP to computer with the USB programmer cable. Run the program. Be sure the
Independent box is NOT checked and type 780 in the RPM box. Note that all of the other parameters are set
automatically. Click Set Parameters to program the RMP with these settings. The RMP will be programmed, the
status read, and the screen in Figure 19 displayed.

= |

Units  Help

Device Select : P
Select... B Always use ice Select

after attaching a sensor. B Vone 4

Actual 649A01 Settings 649A01 Settings to Write [] Independent

RPM[15 | 240-10,000 I/min RPM ;I'W 240-10,000 I/min
Time Window 63492 | 1-4.0 sec Time Window %1.23 1-4.0 sec
Threshold Level1 06 | 2-50g Threshold Level1 & 250¢g
Threshold Level 2 [176 | 2-50g isae Threshold Level 2 3[15 S0g
Weighting1/0 | 206 ma Weighting 1 2-16 mA
Weighting 2 b4 | 216 ma Weighting 2 2-16 mA
Trending Range 4 - W 4-20 mA Trending Range 4 - 58.8 4-20 mA

Read Parameters Set Parameters

Figure 22 — RMP Programmer Screen with Default Setting

Example 2: Connect the RMP to computer with the USB programmer cable. Run the program. Check the
Independent box. Note that the RPM field disappears. Type in the following values: Time Window = 1.2,
Threshold Level 1 =5, Threshold Level 2 =7, Weighting 1 = 0.6, Weighting 2 = 0.8, and Trending Range = 10.
Click Setup to program the RMP with these settings. The RMP will be programmed with the custom setting, the

status read, and the screen in Figure 20 below displayed.

Units  Help

#. PCB EE225 Softwa =dai x Jj

Device Select

Select... EI Always use Device Select

after attaching a sensor.

Actual 649A01 Settings

RPM[15 | 240-10,000 V/min
Time Window @ 1-40 sec
Threshold Level 1 [06 | 2-50g
Threshold Level 2 176 | 2-50 g G
Weighting1 0 | 216 mA
Weighting2 04 | 216 ma

Trending Range4 - (203 | 4-20 mA

Status Done F|

649A01 Settings to Write Independent

Time Window g’T 1-40 sec
Threshold Level 1 35| 2509
Threshold Level2 37| 250

Weighting1 306 | 216 mA
Weighting 2 g"OS— 2-16 mA
Trending Range 4 - %’10— 4-20 mA

Read Parameters

Set Parameters

Figure 23 — RMP Programmer Screen with Independent Settings

I
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Equipment-Specific Usage Guidelines

Determine Baseline Vibration using the RMP

When impacts occur in a machine, peak acceleration rises well above the vibration baseline. The default shock
threshold values (Threshold Level 1 & Threshold Level 2) that are automatically inserted in the Programmer
Screen based on the specified RPM assume a typical gas compressor with the sensor mounted as recommended
in this manual. For some machine types and measurement locations, the default values for Threshold Level 1 and
Threshold Level 2 may need to be adjusted. This would be the case if the machinery type or selected
measurement location has a higher base vibration than normal.

If you want to measure the baseline peak vibration and do not have appropriate vibration analysis equipment, it
can be done using the RMP. To determine the baseline level using the RMP, install the RMP programmed with
the following settings and measure the output in mA. This can be done using the same system that will be used
for monitoring the RMP.

Threshold Level 1 =8 g (or 16 g)
Trending Range = 20 mA

Since the RMP outputs a 4-20 mA signal proportional to peak acceleration, 4 mA is zero and each mA over the 4
mA is equal to 0.5g (or 1g) of peak vibration. Example, if Threshold Level 1 is set to 8 g, the Trending Range to
20 mA, and the reading is 12.7 mA, then the actual peak vibration level is (12.7 — 4) x 0.5 =4.35 g. For more
details see “Using the RMP with Piston Pumps Other Types of Reciprocating Machinery”.

Usage with Gas Compressors

Unless otherwise specified, the RMP comes from the factory with default settings for a 1200 RPM reciprocating
gas compressor.
e RPM: 1200 RPM
Time Window: 0.8 sec
Threshold Level 1: 15 g
Threshold Level 2: 24 g
Weighting 1: 0.2 mA
Weighting 2: 0.8 mA
Trending Range: 8.5 mA

When field programming a unit in Dependent mode, the default parameters that are automatically inserted in
Programmer Screen based on the RPM entry are intended for use with reciprocating gas compressors. If you are
using the RMP with a piston pump or any other type of reciprocating machinery, see the section in this manual
titted “Using the RMP with Piston Pumps Other Types of Reciprocating Machinery”.

17
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Usage with Piston Pumps and Other Types of Reciprocating Machinery

Although the RMP software has the ability to calculate suggested parameters based on rotational speed for gas
compressors, these values may not be appropriate for use when monitoring piston pumps and other types of
reciprocating machinery. Due to the nature of their operation, other mechanisms contribute to the maximum
acceleration levels seen during normal pump operation. Therefore, it is important to determine what levels exist
during normal operation before configuring the software. The following procedure will allow you use the RMP to
measure the highest acceleration level occurring during normal operation. Based on this measurement, the RMP
parameters can be calculated.

This procedure sets the parameters in the RMP such that 1 mA of incremental output equals 1 g of incremental
vibration (i.e., 4 mA = 0 and 20 mA = 16 g pk). The Trending Range is set to 20 mA, which disables the alarm
threshold feature of the unit; and thus outputs only the peak acceleration value. Follow these steps to properly set
up the unit for this reading.

1. Connect the RMP to the computer using the USB Programmer and run the RMP software.
2. Check the Independent box at the top of the screen. This allows manual configuration of the parameters.

3. Type the following values into the appropriate boxes on the Programmer Screen. When these values
have been entered, click the Setup button to download the configuration to the RMP.

a. Time Window: 1 s

b. Threshold Level 1: 16 g

c. Threshold Level 2: 20 g

d. Weighting 1: 0.2 mA

e. Weighting 2: 0.8 mA

f. Trending Range: 20 mA

2. PCB EE225 Software

Units  Help

Always use Pevioe Select status |Done
after attaching a sensor. d
Actual 649A01 Settings 649A01 Settings to Write Independent
REM[15 | 240-10,000 I/min
Time Window [63.492 | 1-4.0 sec Time Window 3[L | 1-40sec
Threshold Level1 [06 | 2-50g Threshold Level1 316 | 2-50g
Threshold Level2[176__| 2.509 e Threshold Level2 50| 2-50g
Weighting1[1___ | 2-16 ma Weighting1 502 | 2-16 mA
Weighting2[04 | 2.6 mA Weighting2 508 | 216 ma
Trending Ranged - 203 | 4-20 ma Trending Range4- 320|420 ma

Figure 24 — RMP Programmer Screen Setup for Measuring Base Vibration

4. Disconnect the RMP from the computer and mount it on the pump. Wire it into a PLC or other 4-20 mA
compatible system. Optionally, it can be used with a 4-20 mA loop calibrator such as the IMI Model
699A05. Record the output of the RMP in mA. Subtract 4 from that value to get the peak baseline
acceleration. For example, if 10 mA is displayed, the peak level is 10 — 4 =6 g.

5. Based on the peak acceleration level determined in step 4, the RMP can now be programmed
appropriately. Disconnect the RMP from the 4-20 mA compatible device, reconnect it to the computer and

18
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run the RMP Software. Use the following guideline to calculate Threshold Level 1 and Threshold Level 2

values.

a. If the peak acceleration value measured in step 4 is less than or equal to 10 g, multiply it by 3 and

set the Threshold Level 1 equal to it. Then, multiply the Threshold Level 1 value by 1.6 and set

the Threshold Level 2 value equal to it. For example, if the measured peak acceleration in step 4

is 6 g, set Threshold Level 1 to 18 g and Threshold 2 to 28.8 g.

b. If the peak acceleration value determined in step 4 is greater than 10 g, set Threshold Level 1 to

30 g and Threshold Level 2 to 50 g.
c. Set the remaining parameters as follows.
i. If the peak acceleration value measured in step 4 is less than or equal to 10 g, use the
default values that are set automatically by the program based on machine RPM.

ii. If the peak acceleration value determined in step 4 is greater than 10 g, use the following

parameters
1. Time Window: 1 s
2. Weighting 1: 0.5 mA
3. Weighting 2: 0.5 mA
4. Trending Range 10 mA

6. Using the example of 6 g peak acceleration from step 4, enter the parameters in the Programmer Screen,

and click Setup to program the RMP. The following Programmer Screen should be displayed.

#. PCB EE225 Software.

Units  Help

Device Select o D
Select... ways use Device Status Done
after attaching a sensor. |
Actual 649A01 Settings 649A01 Settings to Write Independent
RPM 15| 240-10,000 I/min
Time Window 63492 | 1-4.0 sec Time Window g1 140 sec
Threshold Level 1 0.6 2509 Threshold Level 1 /18 250 g
Threshold Level 2176 | 2-50 g jias Threshold Level 2 288 | 250 g
Weighting1 |0 2-16 mA Weighting 1 506 216 mA
Weighting 2 04 2-16mA Weighting 2 506 2-16 mA
Trending Range 4 - |20.3 4-20 mA Trending Range 4 - §|'10 4-20 mA

Figure 25 — RMP Programmer Screen for 6 g Peak Acceleration on a Piston Pump
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Portable 4-20 mA Loop Calibrator

The loop calibrator (Model 699A05) provides 24V loop power and displays the transmitters electrical current

output. This can be used with the sensor for measuring the baseline peak acceleration as described in “Determine

Baseline Vibration using the RMP” on page 16. Visit www.pcb.com for more information on the loop calibrator.

Figure 26 — Loop Calibrator
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Cable Ordering Information

Listed below are some of the more popular cables for use with RMPs. For additional information on cable options,
visit www.pcb.com and click on the “Cables & Connectors” tab or call IMI for assistance.

IMI Part Number: 052 B 010 Z

Cable Model Series
052 Polyurethane, Shielded, Twisted Pair
048 Armored Polyurethane, Shielded, Twisted Pair

Switch Connector Type
AE 2 socket MIL type with environmental boot

BP 2 socket MIL type high temp with strain relief

BR 2 socket MIL type molded composite

BQ 2 socket MIL type molded composite, right angle

Cable Length

010 10 feet
020 20 feet
030 30 feet
040 40 feet
050 50 feet

XXX Any length

Cable termination
BZ Blunt Cut

- 052AEXXXBZ
n 052BPXXXBZ

. 052BRXXXBZ

052BQXXXBZ
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Warning 1 — ESD sensitivity

The power supply/signal conditioner should not be opened by anyone other than qualified service
personnel. This product is intended for use by qualified personnel who recognize shock hazards and are familiar
with the safety precautions required to avoid injury.

Warning 2 — ESD sensitivity

This equipment is designed with user safety in mind; however, the protection provided by the equipment may be

impaired if the equipment is used in a manner not specified by PCB Piezotronics, Inc.

Caution 1 — ESD sensitivity

Cables can kill your equipment. High voltage electrostatic discharge (ESD) can damage electrical devices.
Similar to a capacitor, a cable can hold a charge caused by triboelectric transfer, such as that which occurs in the

following:

= Laying on and moving across a rug, \ ,
=  Any movement through air,
= The action of rolling out a cable, and/or ‘

= Contact with a non-grounded person.

CAUTION

ELECTROSTATIC
The PCB solution for product safety: DISCHARGE SENSITIVE

= Connect the cables only with the AC power off.

=  Temporarily “short” the end of the cable before attaching it to any signal input or output.

Caution 2 — ESD sensitivity

ESD considerations should be made prior to performing any internal adjustments on the equipment. Any
piece of electronic equipment is vulnerable to ESD when opened for adjustments. Internal adjustments should
therefore be done ONLY at an ESD-safe work area. Many products have ESD protection, but the level of

protection may be exceeded by extremely high voltage.
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Warranty

IMI instrumentation is warranted against defective material and workmanship for 1 year unless otherwise
expressly specified. Damage to instruments caused by incorrect power or misapplication, is not covered by
warranty. If there are any questions regarding power, intended application, or general usage, please consult with
your local sales contact or distributor. Batteries and other expendable hardware items are not covered by

warranty.

Service

Because of the sophisticated nature of IMI instrumentation, field repair is typically NOT recommended and may
void any warranty. [f factory service is required, return the instrumentation according to the “Return Procedure”
stated below. A repair and/or replacement quotation will be provided prior to servicing at no charge. Before
returning the unit, please consult a factory IMI applications engineer concerning the situation as certain problems
can often be corrected with simple on-site procedures.

Return procedure

To expedite returned instrumentation, contact a factory IMI applications engineer for a RETURN MATERIAL
AUTHORIZATION (RMA) NUMBER. Please have information available such as model and serial number. Also,
to insure efficient service, provide a written description of the symptoms and problems with the equipment to a

local sales representative or distributor, or contact IMI if none are located in your area.

Customers outside the U.S. should consult their local IMI distributor for information on returning equipment. For
exceptions, please contact the International Sales department at IMI to request shipping instructions and an RMA.
For assistance, please call (716) 684-0003, or fax us at (716) 684-3823. You may also receive assistance via e-

mail at imi@pcb.com or visit our web site at www.pcb.com.

Customer Service

IMI, a division of PCB Piezotronics, guarantees Total Customer Satisfaction. If, at any time, for any reason, you
are not completely satisfied with any IMI product, IMI will repair, replace, or exchange it at no charge. You may
also choose to have your purchase price refunded.

IMI offers to all customers, at no charge, 24-hour phone support. This service makes product or application

support available to our customers, day or night, seven days a week. When unforeseen problems or emergency

situations arise, call the IMI Hot Line at (716) 684-0003, and an application specialist will assist you.
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Model Number

RECIPROCATING MACHINERY PROTECTOR (RMP) |EZ“N‘SL§?T;§747

649A01
Performance ENGLISH Sl OPTIONAL VERSIONS
Output 4-20 mA 4-20 mA Optional versions have identical specifications and accessories as listed for the standard model
Machinery RPM Range 240 t0 10,000 cpm 410166 Hz except where noted below. More than one option may be used.
Time Window 0.1t04.0 sec 0.1t04.0 sec EX - Hazardous Area Approval- contact factory for
Weighting Factor 0.2to 16 mA 0.2to 16 mA specific approvals
Trending Range Current 4t020 mA 4t020 mA .
Threshold Level 2to509g 2to509g g’l - Metric Mount ;

upplied Accessory: Model M081A61 Mounting Stud 1/4-28 to M6 X 1 (1)

Environmental
Temperature Range -40t0 212 °F -40to 100 °C
Storage Temperature Range -40 to 257 °F -40to 125 °C
Electrical
Excitation Voltage 151030 VDC 151030 VDC
Load Resistance 50(Vs-15) Ohm 50(Vs-15) Ohm
Electrical Isolation > 1078 Ohm > 1078 Ohm
Physical
Size - Hex 1.25in 32mm
Size - Height 2.60in 66 mm
Weight 70z 198 gm
Mounting Thread 1/4-28 UNF 1/4-28 UNF
Mounting Torque 3to5ft-lb 4to7 Nm

Sensing Element

Housing Material

Sealing

Electrical Connection Position

Electrical Connections(Pin A)
(Pin B)

Overload Limit (Shock)

a3

(&90@.

Piezoelectric Accelerometer
Stainless Steel
Welded Hermetic
Top
4-20 mA Pos (+)

4-20 mA Neg (-)
5,000 g pk

All specifications are at room temperature unless otherwise specified.

In the interest of constant product improvement, we reserve the right to change specifications without notice.

IcP®isa registered trademark of PCB Piezotronics, Inc.

Piezoelectric Accelerometer
Stainless Steel
Welded Hermetic
Top
4-20 mA Pos (+)

4-20 mA Neg (-)
49,050 m/s? pk

NOTES:
[1]See PCB Declaration of Conformance PS039 or PS053 for details.

SUPPLIED ACCESSORIES:
Model 081A41 Mounting stud 1/4-28 socket head set screw brass tip stainless steel 5/8"
long (1)

Entered: Ik i ! : Approved: NJF

Date: 08/05/2019 [JDate: 08/05/2019 JDate: 08/05/2019 JDate: 08/05/2019 [38166

DIMISENSORS

A PCB PIEZOTRONICS DIV,
3425 Walden Avenue, Depew, NY 14043

Phone: 800-959-4464
Fax: 716-684-3823
E-Mail: imi@ pcb.com




2 | ]

40290

PCB Piezotronics Inc. claims proprietary rights in

the information disclosed hereon. Neilher it nor any REVISIONS

reproduction thereof will be disclosed to others .

without the written consent of PCB Piezotronics Inc. REV DESCRIPTION ECN APP'D
Related Drawing NR RELEASED TO DRAFTING

No modifications permitted
without the approval of the
authorized person

1.25 [31.8] HEX

@1.34 [34.1]
ACROSS CORNERS

\PINS ARE BI-POLAR

MIL-C-5015 CONNECTOR
2 PIN RECEPTACLE

=— 51.240 [31.50]

2.6 [64]

1.87 [47.5]

| 20 [5.1]
L_

| L1
2l

! !
f
1/4-28 UNF-2B
¢.920 [23.37] X.21¥

[>

.80 [20.3]

MODEL 081A40 MOUNTING STUD SUPPLIED AS STANDARD. FOR M PREFIX MODELS (M649A01)
MODEL MO81A61 (M6 X 1.0 TO 1/4-28) MOUNTING STUD REPLACES 081A40.

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: prawn ()00 |<|lo] mee [ WD | Slwfos|am
DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS CHK'D ? g| ;t} ENGR b \T s/sol/ WPCB P/EZOTRON/[S
[ IN BRACKETS | EcR |72 OR |
APP'D u,ﬁ dw SALES 3425 WALDEN AVE. DEPEW, NY 14043
DECIMALS XX £ .03 DECIMALS X 08 d
X 2 010 o o | TE OUTLINE DRAWING (716) 684-0001 E-MAIL: sales@pch.com
ANGLES + 2 DEGREES ANGLES + 2 DEGREES MODEL EX649A01 mfncrmrEo DWG. NO.
FILLETS AND RADII FILLETS AND RADII REC'PROCAT'NG MACHlNERY 2t 40290
003 - .005 [0.07-0.13] PROTECTOR SCALE:  FULL l SHEET 1 OF |

1



SPCB PIFZ0TRONICS

A PCB GROUP COMPANY

ATEX Approved Sensors
Vibration Sensors (4-20mA)
(EX649A Series)

English
This sensor has been approved for Hazardous Locations Directive 94/9/EC, Ex ia lIC T4 and Ex nL lIC T4.

For safe use:
- All applicable local electrical laws must be followed
- The apparatus must only be connected to a certified associated intrinsically safe equipment and this combination must be compatible as
regards intrinsic safety rules.
- The electrical parameters of the associated intrinsically safe equipment must not exceed any of the following values:
o Uo <30V, lo<100mA, Pog1W
- Ambient operating temperature range:
o -40°C to +100°C

Deutsch
Die Sensoren der o. g. Serie wurden geméaR der EU-Richtlinie 94/9/EC, Ex ia IIC T4 und Ex nL IIC T4 ("Komponenten und Schutzsysteme fiir
explosionsgefdhrdete Bereiche") zertifiziert.
Fir den ordnungsgemaRen und sicheren Betrieb:
- missen alle gliltigen Gesetze und Vorschriften eingehalten werden
- darf der Transmitter ausschlielich an passendem, zugelassenem, eigensicherem Equipment angeschlossen
werden und diese Kombination muss den Bestimmungen des Explosionsschutzes entsprechen
- diirfen die elektrischen Parameter des zugehorigen eigensicheren Equipments folgende Werte nicht tiberschreiten:
o Uo <30V, lo<100mA, Po<1W
- Umgebungstemperaturbereich:
o -40°Cto +100°C

Francais
Ce détecteur a été approuveé pour les Emplacements Hasardeux Directif 94/9/EC, Ex ia |IC T4 et Ex nL IIC T4.

Pour 'usage s0r :
- Toutes lois électriques, locales et applicables doivent étre suivies
- L'appareil doit étre seulement connecté a un équipement intrinséquement s, associé et certifié et cette combinaison doit &tre compatible
comme considére des mesures de sécurité intrinséques.

- Les paramétres électriques de I'équipement intrinséquement sir associé ne doivent pas dépasser n'importe quel des valeurs suivantes :
o Uo <30V, lo<100mA, Po<1W

- La gamme de température d'opération Ambiante :
o -40°Cto +100°C

Italiano
Questo sensore é stato approvato per le Posizioni Pericolose Direttivo 94/9/EC, Ex ia IIC T4 e Ex nL IIC T4.
Per 'uso sicuro:
- Tutte le leggi applicabili, locali elettriche devono essere seguite
- Il dispositivo deve essere soltanto collegato a un'apparecchiatura certificata, associata intrinsecamente sicura e questa combinazione deve
essere compatibile considera come le regole di sicurezza intrinseche.
- | parametri elettrici dell'apparecchiatura associata intrinsecamente sicura non devono eccedere qualunque dei valori seguenti:
o Uo <30V, lo<100mA, Po<1W
- la gamma di temperatura di funzionamento di Ambiente:
o -40°C to +100°C

Espaiiol
Este sensor se ha aprobado para Ubicaciones Peligrosas Directivas 94/9/EC, Ex ia [IC T4 y Ex nL lIC T4.

Para el uso seguro:
- Todas leyes eléctricas, locales y aplicables se deben seguir
- El aparato debe sélo sea conectado a un equipo intrinsecamente seguro, asociado y certificado y esta combinacion debe sercompatible
considera como las reglas intrinsecas de la seguridad.
- Los parametros eléctricos del equipo intrinsecamente seguro asociado no deben exceder cualquiera de los valores siguientes:
o Uo <30V, lo<100mA, Po<1W
- Ell Ambiente que opera la gama de la temperatura:
o -40°C to +100°C

1 39740
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CPCB PIFZ0TRONICS™

A PCB GROUP COMPANY

Pycckui
Avpekrusoii 94/9/EC HacToAWMIA 4aT4MK paspelleH K RPUMEHEHUo no kateropuam, Ex ia [IC T4 u Ex nL IIC T4.

[ns 6e3onacHoro UCNONb30BaHNA:
- BCE Npasuna anekTrpo6e3onacHOCTH 40XHbl ObiTb BbINOMHEHLI.
- AaT4MK MOXKET BbITb NOAKIIOYEH TOSIbKO K CEPTUCMLIMPOBAHHOMY 060PYAOBaHUI U COEAUHEHVE 4OMKHO COOTBETCTBOBAThL Npasinam
anekTpobe3onacHoOCTH.
- KOHTakTupyouiee ¢ gat4ukom obopyaosaHmne He 40XKHO BbIXOAUTE 3a Creaylolne npeAenbHble 3HaUYeHWA:
o Uo <30V, lo<100mA, Pog1W
- Avana3son pabouyux Temnepartyp:
o -40°C to +100°C

Norsk
Denne sensoren godkjenner for Farlige Plasseringer Direktiv 94/9/EC, Ex ia IIC T4 og Ex nL IIC T4.
For sikker bruk:
- Alle anvendelige lokale elektriske lover fulgt
- Apparatet koplet bare til et sertifisert tilknyttet indre sikkert utstyr og denne kombinasjonen er forenelig med hensyn til indre sikkerhetsregel.
- De elektriske parametrene av det tilknyttete indre sikkere utstyret overskrider ikke noe av de felgende verdiene:
o Uo <30V, lo<100mA, Po<1W
- Omgivende betjeningsav temperaturrekkevidde:
o -40°C to +100°C

Nederlands
Deze sensor is voor Gevaarlijke Locaties Leidinggevende 94/9/EC, Ex ia IIC T4 en Ex nL |IC T4 goedgekeurd worden.
Voor veilige gebruik:
- Alle toepasbare plaatselijke elektrische wetten moeten gevolgd worden
- Het apparaat moet enkel aan een gecertificeerde geassocieerde intrinsiek veilige uitrusting aangesloten worden en deze combinatie moet
compatibel zijn als intrinsieke veiligheidsregels beschouwt.
- De elektrische parameters van de geassocieerde intrinsiek veilige uitrusting moeten enig van de volgende waarde niet overschrijden:
o Uo <30V, lo<100mA, Po<1W
- Het omgevend bediening temperatuur bereik:
o -40°C to +100°C

Polski
Ten sensor ma byl uznany pod katem Hazardowy Rozmieszczenia Kierujacy 94/9/EC Ex ia IIC T4 i ExnL IIC T4.
Pod katem kasa uzywacé :
- Wszystko stosowny miejscowy elektryczny tawsk musi by¢ nastapit
- Ten aparat musi tylko by¢ potagczony wobec pewien poswiadczony ztgczony wewnetrznie kasa wyposazenie i ten kombinacja musi byé zgodny z
co sig tyczy wewnetrzny przepisy bezpieczenstwa.
- Ten elektryczny parametry od ten ztaczony wewnetrznie kasa wyposazenie musi nie przewyzszaé wszelki od ten kolejne warto$é :
o Uo <30V, lo<100mA, Po<1wW
- Otaczajacy pracy temperatura rzad :
o -40°C to +100°C

Portugués
Este sensor foi aprovado para a Diretiva 94/9/EC de Posigdes Arriscada, Exia [IC T4 e Ex nL IIC T4.
Para uso seguro:
- Todas as leis elétricas locais aplicaveis devem ser seguidas
- O aparelho s6 deve ser unido a um equipamento associado intrinsecamente seguro certificado e esta combinagdo deve ser compativel quanto
a regras de seguranca intrinsecas.
- Os parametros elétricos do equipamento associado intrinsecamente seguro ndo devem exceder nenhum dos valores seguintes:
o Uo <30V, lo<100mA, Po<1W
- Variedade de temperatura operacional ambiente:
o -40°C to +100°C

Svensk
Den hér sensoren er blitt gillat for Riskabel Lokaliseringarna Direktiv 94/9/ EC Ex ia |IC T4 och Ex nL IIC T4.
For kassaskap anvanda :
- All anvéndbar lokal elektrisk lag maste bli foljde efter
- Apparaten maste bara bli kopplet till en attesterat fSrbundet intrinsically kassaskap utrustande och den har kombination maste bli forenlig vad
angar intrinsic sékerhet reglerna.
- Den elektrisk paramenterna om forbundet intrinsically kassaskap utrustande mé inte éverskrida ndgon av den foljande varden :
o Uo <30V, 1o£100mA, Pog1W
- Omgivande opera- temperatur stilla i rad :
o -40°C to +100°C

2 39740
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PCB Pjezotronics Inc. claims proprietary rights in
the information disclosed herason, Nejther it nor any
reproduction thereof will be disclosed to others

without written consent of PCB Piezotronics Inc.

REVISIONS
ZONE | REV DESCRIPTION ECN DATE APP'D
NR | RELEASED TO DRAFTING 1/18/08 |pp |07
Schedule Drawing

NO CHANGES WITHOUT CSA/LCIE APPROVAL

[7> SHIELDS TO BE EARTHED AT BARRIER END.

6> THE INSTALLER SHALL INSURE THAT THE TRANSDUCER MOUNTING
STRUCTURE IS AT THE SAME GROUNDING POTENTIAL AS THE_ BARRIER
GﬁgUgBM TOTAL EARTH LOOP IMPEDANCE SHALL BE LESS THAN

5> BARRIER WILL BE MOUNTED IN AN ENCLOSURE THE SUITABILITY
OF WHICH WILL BE DETERMINED BY LOCAL AUTHORITIES.

> ENTITY_APPLICATION:

Barrier I.S. Apparatus
Voc/Uo < VMAX/Ui
sc/flo < IMAX/I POWER SUPPLY
Ca/Co ; Ci + Ceagie 24V TYPICAL
La/Lo L+ L
Pmax/Po < Pi/Pmax =
BARRIERS WITHIN THE SPECIFIED LIMITATIONS ARE PERMITTED.
ENTITY PARAMETERS (EX6489A1X—XXXXX, EXB648A6X—XXXXX):
Vmax/Ui = 30 V
Imax/li = 100 mA
Pmax/Pi = t W
Ci = 81 nfF
Li = 333 uH

ENTITY PARAMETERS (EX649A0X):

Vmax/Ui = 30 V

Imax/li = 100 mA

Pmax/Pi = 1 W

Ci = 0 nF

Li = 28 uH
CERTIFIED BY THE APPROPRIATE APPROVAL AUTHORITY FOR CONNECTION
TO THE FOLLOWING AREAS:

NORTH AMERICA:

ZONE O
Exia lIC
AExia IC

DIV 1
CLASS |, GROUPS A,B,C,D
CLASS I, GROUPS EF,G
CLASS il

EUROPE:

ZONE D
Exia 1IC

3. FOR GUIDANCE ON CANADIAN INSTALLATION, REFER TO CEC PART I

SINGLE CHANNEL

>

TYPICAL BARRIER CONFICURATION (MTL7106 RECOMMENDED)

NON—HAZARDOUS / SAFE AREA

CABLE

FOR GUIDANCE ON U.S. INSTALLATION, INSTALL IN ACCORDANCE WITH NEC [ANSI/NFPA70]

AND [ANSI/ISA RP12.6].

2. WIRING (EX649A1X—XXXXX, EX649A6X—XXXXX):
2 CONDUCTOR CABLE
25 INCH (6.4MM) X 999 FEET (304.5 METERS) MAX.
RED/PIN A (POWER)

BLUE/PIN B (RETURN)
THE —XXXX SPECIFIES THE CABLE LENGTH AND TERMINATION TYPE
FOR METRIC LENGTHS, CABLE DESIGNATION IS MXXXXX
1, PART NO IS EXB649A0X OR EXB49A1X—XXXXX OR EX649A6X—XXXXX
NOTES: UNLESS OTHERWISE SPECIFIED.

No meodificotions permitted
without reference to the
Notified Body

HAZARDOUS AREA
DIV 1
ZONE ©

TRANSDUCER

PN EX643A0X
PN EX649A1X—-XXXXX

OR
PN EXB6439A6X—XXXXX

RED
————l ] —1—o i @
BLUE AL :
-8 | o
SHIELD
4—-20MmA T
LOAD RESISTOR —J
A .
N
4
e (&
STTI77
T iWaidan Av. Date:
. New York 14043 {5
i DRAWN[gng (1308 | MFG [ DR |1fisjes| @B
SRRy o e L kY ®PCB PIEZOTRONCS
ANGLES £2 DEGREES . : 3425 WALDEN AVE. DEPEW, NY 14043
FILLETS AND RAON .003 — .005 [APP'D | ME l(mu
W ‘ e (716) 684—0001 EMAIL: SALESOPCB.COM
> 03 +.000 / 008 CAUTION CSA/LCIE APPROVAL o S00E OWG. No. 39018
SURE = RODO = R.003 DISCHARCE. SENSITVE EXB649AXX INTERCONNECTION | 52881
55617 eV, D 0171772003 ] SCALE: FULL | SHEET 1 OF 2
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39018

PCB Pjezotrgnics Inc. claims proprietary rights in
the information disclosed heréon. Neithier it nor any
reproduction thersof will be disclosed to others

without written consent of PCB Piezotronics Inc.

NO CHANGES WITHOUT CSA/LCIE

REVISIONS
ZONE | REV DESCRIPTION ECN DATE APP'D
— SEE SHEET ONE -
Bchedule Drawing
No medifications parmitted
without reference to the
APPROVAL o o
NON-—-HAZARDOUS / SAFE AREA
OR DIV 2 / ZONE 2
TRANSDUCER
PN EX649A0X
OR

APPROVED PN EXB49A1X — XXXXX
POWER SUPPLY/ OR
SIGNAL CONDITIONER CABLE
— PN EXB49ABX — XXXXX
RED |:
—- N —
BLUE <>
L
POWER SUPPLY @GMQ /\‘
24V TYPICAL —  QHI J_g—
" _
b ENTITY PARAMETERS (EXB49A1X—XXXXX, EXB49ABX—XXXXX):
Vmax/Ui = 30 V ?
Imax/li = 100 mA
Pmax/Pi = 1 W
Ci = 61 nF
Li = 333 uH
ENTITY PARAMETERS (EX649A0X) STT7777 l
Vmax/Ui = 30 V
lmax/li = 100 mA
Pmax/Pi = 1 W
Ci=0
Li = 28 uH
FOR CANADIAN, ZONE 2 AND DIVISION 2 INSTALLATION, POWER SUPPLY MUST BE CSA CERTIFIED WITH
ENTITY QUTPUT PARAMETERS(SEE PAGE ONE NOTE 3 FOR POWER SUPPLY OUTPUT PARAMETERS.
FOR U.S., DIVISION 2 AND ZONE 2 INSTALLATION, POWER SUPPLY MUST BE APPROVED BY NRTL
WITH ENTITY OUTPUT PARAMETERS(SEE PAGE 1 NOTE 3 FOR POWER SUPPLY OUTPUT PARAMETERS)
MAXIMUM VOLTAGE OF POWER SUPPLY/SIGNAL CONDITIONER NEVER TO EXCEED 250 Vrms.
FOR GUIDANCE ON CANADIAN INSTALLATION, REFER TO CEC PART I.
FOR GUIDANCE ON U.S. INSTALLATION, INSTALL IN ACCORDANCE WITH NEC [ANS!/NFPA70]
AND [ANSI/ISA RP12.6].
CERTIFIED BY THE APPROPRIATE APPROVAL AUTHORITY FOR CONNECTION
TO THE FOLLOWING AREAS:
NORTH_AMERICA:
ZONE 2
ExnL IIC
AExnA IC . Date:
Div 2 v 14043 L2
CLASS |, GROUPS AB,C,D ~nerye A Lexegution |
EUROPE: MK ‘LJ/L__
ZONE 2
ExnL IIC
WIRING (EXB49ATX—XXXXX, EXB49ABX—XXXXX):
2 CONDUCTOR CABLE
.25 INCH(6.4MM) X 999 FEET (304.5 METERS) MAX.
RED/PIN A (POWER)
BLUE/PIN B (RETURN) NLESS STHERMSE SPHl orawNTEcl [4g®B T Wre [ e [ispes| @
THE —XXXXX SPECIFIES THE CABLE LENGTH AND TERMINATION TYPE S mie e CHK'D | Bam |4 ENGR | e |, Joloms PCB PIEZOTRONICS
FOR METRIC LENGTHS, CABLE DESIGNATION IS MXXXXX o MBS £2 OCOREES \ } APPD | 02 [linla 3425 WALDEN AVE. DEPEW, NY 14043
PART NO. IS EXB4SA0X OR EXB49A1X—XXXXX OR EXB649ABX—XXXXX HEX DUENSIONS W i E (716) 684-0001 EMAL:  SALESOPCB.COM
NOTES: UNLESS OTHERWISE SPECIFIED. g CAUTION CSA/LCIE APPROVAL QS0 [T K 39018
S = RO = R003 DISCHARGE. SENSIIVE EXB49AXX INTERCONNECTION | 52681
D0G17 REY. D 0171772003 | SCALE: FULL ] SHEET 2 OF 2
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TPCB PIEZOTRONICS

AN AMPHENOL COMPANY

AS9100 and ISO 9001 CERTIFIED
A2LA ACCREDITED to I1SO 17025

EU Declaration of Conformity PS071

In Accordance with ISO/IEC 17050

Authorized
European
Representative:

Manufacturer: PCB Piezotronics, Inc.
3425 Walden Avenue
Depew, New York 14043 USA

PCB Piezotronics Europe GmbH
Porschestrasse 20-30
41836 Huckelhoven,Germany

Certifies that type of equipment: 4-20ma Transmitter(s)

Whose Product Models Include: EX649A0x, EX649A1x, EX649A6x Series
Note: “X” is a place holder for one number.
For example: EX649A01
These letters and numbers are included in the model numbers of the series. For details see the related data sheets.

This declaration is applicable to all 4-20ma Transmitter(s) of the above series which have the CE & (EX) ATEX mark on their data sheets and
where those data sheets refer to this declaration of conformity. The data sheets for all model numbers referenced above, which include the CE
& (EX) ATEX mark on such data sheets and refer to this Declaration of Conformity are hereby incorporated by reference into this Declaration.

2014/30/EU
2014/34/EU

EMC Directive
ATEX Directive

Conform to the following EU
Directive(s) when installed per

product documentation:

2011/65/EU w/2015/863/EU

RoHS Directive

Standards to which Conformity is Declared:

Harmonized Standards

EN 61326-1:2013
EN 61326-2-3: 2013
EN 61010-1:2010

EN 60079-0 :2012+
A11:2013

EN 60079-11: 2012
EN 63000:2018

Electrical Equipment for Measurement, Control and Laboratory Use- EMC
Electrical Equipment for Measurement, Control and Laboratory Use- EMC
Safety and EMC requirements for electrical equipment in a laboratory
setting.

General Explosive Atmosphere

Intrinsic safe, i
Technical documentation for the assessment of electrical and electronic
products with respect to the restriction of hazardous substances

Emissions Test
Standards

EN 55011:2009+
A1:2010

Industrial, scientific and medical (ISM) radio frequency equipment-
Electromagnetic disturbance characteristics- Limits and methods of
Measurement Class B

Other Standards
Applied (non-OJEU)

Immunity Test
Standards

EN 61000-4-2:2001
EN 61000-4-3:2006
EN 61000-4-4:2004
EN 61000-4-5:2005
EN 61000-4-6:2006
EN 61000-4-8:2001

Electrostatic discharge (ESD)

Radiated, radio-frequency, electromagnetic field immunity
Electrical fast transient (EFT) / Burst immunity

Surge immunity

Immunity to RF conducted line disturbances

Power frequency magnetic field immunity

Test Reports EMC Reports GM27047c
Safety Reports GM27048s
EC Type Examination ATEX Certification LCIE 08 ATEX 6001 X

ExiallC T4, 11 1G

Voluntary Certification

Supplemental ATEX
Certification

LCIE 08 ATEX 6002 X
ExnLIC T4, 113G

PS071 REV. K 07/06/2021

pch.com | +1716 684 0001 | 3425 Walden Ave, Depew, NY 14043 USA




% PCB PI EZOTRONICS AS9100 and 1S0 9001 CERTIFIED

AN AMPHENOL COMPANY A2LA ACCREDITED to I1SO 17025

Notified Body Name Laboratoire Central des Industries Electriques (0081)

FONTENAY-AUX-ROSES (Head Office)
33, avenue du Général Leclerc

FR- 92260 Fontenay-aux-Roses

Tel.: +33 140 95 60 60

Fax: + 3314095 86 56

Notified Body’s
Address

I, the undersigned, hereby declare that the equipment specified above conforms to the above Directive(s) Standard(s)

4

Place: Depew, NY Date: 07/06/2021 , \
7 /

!' x > -
Signature: ‘\ VIV WA 2 |

Name: Carrie Termin

Title:  Regulatory Affairs and Product Certification Specialist
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ATTESTATION D'EXAMEN CE DE TYPE

Appareil ou systéeme de protection destiné a étre utilisé en
atmospheres explosibles (Directive 94/9/CE)

Numéro de I'attestation d’examen CE de type
LCIE 08 ATEX 6001 X

Appareil ou systeme de protection :
Capteur de vibrations

Type: EXB649A0x, EX649A1x, EX649A6x
Demandeur : IMI Sensors
Adresse : A PCB PIEZOTRONICS DIVISION
3425 Walden Avenue
Depew, New York 14043-2495 USA
Fabricant : IMI Sensors
Adresse : A PCB PIEZOTRONICS DIVISION

3425 Walden Avenue
Depew, New York 14043-2495 USA

Cet appareil ou systeme de protection et ses variantes
éventuelles acceptées sont décrits dans l'annexe de la
présente attestation et dans les documents descriptifs cités
en référence.

Le LCIE, organisme notifié sous la référence 0081
conformément a larticle 9 de la directive 94/9/CE du
Parlement européen et du Conseil du 23 mars 1994, certifie
que cet appareil ou systeme de protection est conforme aux
exigences essentielles de sécurité et de santé pour la
conception et la construction d'appareils et de systemes de
protection destinés a étre utilisés en atmosphéres
explosibles, données dans I'annexe Il de la directive.

Les résultats des vérifications et essais figurent dans le
rapport confidentiel N° 77018/565527/1.

Le respect des exigences essentielles de sécurité et de
santé est assuré par la conformité a :

- EN 60079-0 (2006)

- EN 60079-11 (2007)

Le signe X lorsqu'il est placé a la suite du numéro de
I'attestation, indique que cet appareil ou systeme de
protection est soumis aux conditions spéciales pour une
utilisation slire, mentionnées dans l'annexe de la présente
attestation.

Cette attestation d'examen CE de type concerne uniquement
la conception et la construction de I'appareil ou du systeme
de protection spécifié, conformément a I'annexe lll de la
directive 94/9/CE.

Des exigences supplémentaires de la directive sont
applicables pour la fabrication et la fourniture de I'appareil ou
du systeme de protection. Ces dernieres ne sont pas
couvertes par la présente attestation.

Le marquage de I'appareil ou du systéeme de protection doit
comporter les informations détaillées au point 15.

Fontenay-aux-Roses, le 30 janvier 2008

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document
The LCIE’s liability applies only on the French text. This document may only be

33, av du Général Leclerc I'é

BP 8

922006 Fontenay-aux-Rosc

France
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EC TYPE EXAMINATION CERTIFICATE

Equipment or protective system intended for use in
potentially explosive atmospheres (Directive 94/9/EC)

EC type examination certificate number
LCIE 08 ATEX 6001 X

Equipment or protective system :
Vibrations sensor

Type: EX649A0x, EX649A1x, EX649A6x
Applicant : IMI Sensors
Address : A PCB PIEZOTRONICS DIVISION
3425 Walden Avenue
Depew, New York 14043-2495 USA
Manufacturer : IMI Sensors
Address : A PCB PIEZOTRONICS DIVISION
3425 Walden Avenue

Depew, New York 14043-2495 USA

This equipment or protective system and any acceptable
variation thereto are specified in the schedule to this
certificate and the documents therein referred to.

LCIE, notified body number 0081 in accordance with article 9
of the Directive 94/9/EC of the European Parliament and the
Council of 23 March 1994. certifies that this equipment or
protective system has been found to comply with the
essential Health and Safety Requirements relating to the
design and construction of equipment and protective systems
intended for use in potentially explosive atmospheres, given
in Annex Il to the Directive.

The examination and test results are recorded in confidential
report N° 77018/565527/1.

Compliance with the Essential Health and Safety
Requirements has been assured by compliance with :

- EN 60079-0 (2006)

- EN 60079-11 (2007)

If the sign X is placed after the certificate number, it indicates
that the equipment or protective system is subject to special
conditions for safe use specified in the schedule to this
certificate.

This EC type examination certificate relates only to the
design and construction of this specified equipment or
protective system in accordance with annex lll to the directive
94/9/EC.

Further requirements of the directive. apply to the
manufacturing process and supply of this equipment or
protective system. These are not covered by this certificate.

The marking of the equipment or protective system shall
include informations as det ﬂed at 15.

Le responsable de céﬁifiea;ion ATEX
ATEX certification mapager

U o -
— AW s GILLAUX

son intégralit% sans aucune m diﬁca‘ion
ithout any chahge

Page 1 of 2
01-Annexe IlI_CE_typ_app - rev0.DOC
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13 ANNEXE

14 ATTESTATION D’EXAMEN CE DE TYPE
LCIE 08 ATEX 6001 X

15 DESCRIPTION DE L’APPAREIL OU DU SYSTEME DE
PROTECTION

Capteur de vibrations

Type : EX649A0x, EX649A1x, EX649A6x

Ce capteur est compose d'un ensemble piézo-cristal,
d’'une carte électronique et d’'un connecteur ou d'un cable
intégré.

Paramétres spécifigues du ou des modes de protection
concernés :

Modeéle EX649A0x :

Ui<30V, li<100 mA, Pis1W,Ci=0,Li=28 uH
Modeéles EX649A1x, EX649A6x :

Ui <30V, li<100 mA, Pi<1W, Ci=61nF, Li=333 yH

Le marquage doit étre :

IMI Sensors Adresse ...
Type : EX649A0x ou EX649A1x ou EX649A6x
N° de fabrication : ... Année de fabrication : ...

& 116

Exia IIC T4

LCIE 08 ATEX 6001 X

Ui<30V, li<100 mA, Pis1W,Ci=0,Li=28uH (1)

Ui <30V, li <100 mA, Pi<1W, Ci=61nF, Li =333 pH (2)
(1)Modele EX649A0x

(2)Modeles EX649A1x, EX649A6x

L'appareil doit également comporter le marquage
normalement prévu par les normes de construction qui le
concerne.

16 DOCUMENTS DESCRIPTIFS
Dossier de certification N° 39023 rev NR du 18/01/08.
Ce document comprend 7 rubriques (17 pages).

17 CONDITIONS SPECIALES POUR UNE UTILISATION
SURE
Le matériel ne doit étre raccordé qu’a un matériel associé
de sécurité intrinséque certifié et cette association doit étre
compatible du point de vue de la sécurité intrinseque (voir
paramétres électriques au paragraphe 15).
Le matériel doit étre installé conformément au plan
d’'installation n°® 39018 (18/01/08).
Température ambiante d'utilisation : - 40°C & + 100°C.

18 EXIGENCES ESSENTIELLES DE SECURITE ET DE
SANTE

Couvertes par les normes listées au point 9.
19 VERIFICATIONS ET ESSAIS INDIVIDUELS

Néant.

13

14

15

16

17

18

19

SCHEDULE

EC TYPE EXAMINATION CERTIFICATE
LCIE 08 ATEX 6001 X

DESCRIPTION OF EQUIPMENT OR PROTECTIVE
SYSTEM

Vibrations sensor

Type : EX649A0x, EX649A1x, EX649A6x

This apparatus is made of a piezo-cristal assembly, an
electronic board and a connector or an integrated cable.

Specific parameters of the mode(s) of protection concerned :

Model EX649A0x :

Ui<30V, li<100mA, Pi<1W,Ci=0, Li=28 uH
Models EX649A1x, EX649A6x :

Ui <30V, li<100 mA, Pi<1W, Ci=61nF, Li=333 yH

The marking shall be :

IMI Sensors Address ...
Type : EX649A0x or EX649A1x or EX649A6x
Serial number : ... Year of construction ...

& 1116

Exia IIC T4

LCIE 08 ATEX 6001 X

Ui <30V, li< 100 mA, Pi<1W, Ci=0, Li = 28 uH (1)

Ui <30V, li < 100 mA, Pi< 1 W, Ci =61 nF, Li = 333 uH (2)
(1)Model EX649A0x

(2)Models EX649A1x, EX649A6x

The equipment shall also bear the usual marking required by
the manufacturing standards applying to such equipment.

DESCRIPTIVE DOCUMENTS
Certification file N° 39023 rev NR dated 18/01/08.
This file includes 7 items (17 pages).

SPECIAL CONDITIONS FOR SAFE USE

The apparatus must be only connected to a certified
associated intrinsically safe equipment and this combination
must be compatible regarding intrinsic safety rules (see
electrical parameters clause 15).

The apparatus must be installed per installation drawing
39018 (18/01/08).

Operating ambient temperature : - 40°C to + 100°C.

ESSENTIAL HEALTH AND SAFETY REQUIREMENTS

Covered by standards listed at 9.
ROUTINE VERIFICATIONS AND TESTS

None.

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document ne peut étre reproduit que dans son intégralité, sans aucune modification
The LCIE’s liability applies only on the French text. This document may only be reproduced in its entirety and without any change

Page 2 of 2
01-Annexe |II_CE_typ_app - rev0.DOC
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_ OPrAHIIO CEPTUOHKAITHHU Opran o cepruduKauny B3pLIBO3ALIKILEHHON0 W PYAHHHHOT0 060pyI0BAHHSI
o (OC LICB3) OGwectsa ¢ orpaHuenHoH oTBeTCTBEHHOCTEIO «LleHTp o CepTH(HHKALMH B3PbIBO3ALLHIIEHHOTO H
: ngmquom o6opynosannm (000 «<HAHHMO LICB3»). Anpec MecTa HaxoaeHus! topuau4eckoro anua: Pocens, 140004,

ocKkoBeKas 061acTh, JlioGepenknii paiion, ropon Jlrobepusi, nocenox BYT'H, AO «3asox «IKOMALLD, autepa B,
O6wext 6, 91ak 3, oduc 26. Apec MeCTa OCYLIECTRICHHS eATebHOCTH B 002CTH akkpeauTauun: Poceus, 140004,
MocxkoBckas abacts, JIoGepeuuii paiion, rogou JlioGepugt, nocenok BYT'H, AO «3asoa «KOMALL, Jlntepa B,
O6wext 6, 3max 3, opucer 26/3, 26/4, 26/5, 27/6, 30/1, 32. Arrecrar Ne RA.RU.11AA87 or 20.07.2015 .
Tenedon: +7 (495) 558-83-53, +7 (495) 558-82-44. Anpec 3/1eKTPOHHOM HOYTHI: ceve@ecve.ru

\i';

]

. BAMBHTEAD  OBuiectno ¢ OrpanHYeHHOi OTBETCTBERHOCTHIO «ATh(aTex».

Anpec MecTa HaXOxAeHHs IOpUANYecKoro anua: Pocensn, 125009, Mocksa, Mansiii I'nesannaxkoBekmii
nepeynok, xom Ne 12, nomemenne I, komuara 4. Anpec MeeTa oCyleCTBICHHS AeATENLHOCTH: ~ |
Pocens, 127495, Mocksa, loaronpyauenckoe mocce, zom Ne 3, Texuonapk «Pusrexnap»., |l
OI'PH: 1167746393792, Tenedon: +7 (495) 642-49-14. Anpec rreKTponHoi No4THI: info@alphatechgroup.ru

| M3TOTOBUTEAB PCB Piezotronics, Inc
! AJipec MecTa HaXOMIEHHSN JOPHAHIECKOT0 JIHNA H APec MECTA OCYIeCTBICHUS AeATeALHOCTH 110
H3roTORJEHHIO Npoaykunn: 3425 Walden Av., Depew, NY 14043, CIIIA

i TNPOAYKIMS  TbesodnexTpuyeckue npeobpasosaresin, BuGpomepexoaaTe, npeayCHINTEH

¢ Ex-mapxuposkoii cornacuo npunosxennio (cm. 6aancn NeNe 0621345, 0621346, 0621347).
HOKyMEnTDI, B COOTBETCTBHH ¢ KOTOPHIMHA A3rOTOBJICHBI H3XE/NSI — CM. npuioxkenue, 6aanx Ne 0621344,
Cepniinbiii BoIycK. i

 KOA THB3A EA3C 9031 80 3800, 9026 20 2000, 8517 69 9000

y . COOTBETCTBYET TPEBOBAHMSM
TP TC 012/2011 «O Geszonacnocrn 06opyaoBanus Jis paGOTH BO B3PHLIBOONACHBIX cpegax».

+ CEPTHO®HUKAT COOTBETCTBHS BBIAAH HA OCHOBAHUU
* Ilpotokosna menpitanuii Ne 235.2019-T or 11.09.2019 HenbiratensHoii J1aGopaTOPHH TEXHUYECKHX YCTPOIiCTR
ABTOHOMHOIi HEeKOMMepUeCcKoli opranu3auuu «HauuoHaIbHEI HCNBLITATENLHbII H HAyYHO-HCCAEA0BATENbCKHIT
HHCTHTYT 060pyAOBAHHA AA51 B3pbIBoONACHBIX cpeay WJI Ex TV (arrectar Ne POCC RU.0001.21MIII19 ot |
16.10.2015); AkTa ananu3a cocrosuus npoussogcTsa Ne 35-A/19 ot 14.03.2019 Oprana no cepradpuxanuu |
B3PLIBO3AUHINENHOr0 H pyARI4HOro obopyxosanus (OC IICB3) O6mecTBa ¢ orpanmIensoii OTBETCTBEHHOCTLIO
«IlenTp 1o cepTHGHKANHA BIPHIBO3AMHIIEHHOT0 H PYAHHIHOTO obopynosanns» (000 «<HAHMO IICBY»)
(arrecrar Ne RA.RU.11AA87 Brinan 20.07.2015); loxymenToB, NpeCTABICHHLIX 3asBATEIEM B KAYECTHE
AOKA3ATENLCTBA COOTBETCTBHS Npoaykuuu TpeGosanusiv TP TC 012/2011 (cm. npuiokenne, Gnank N 0621344).
. Cxema cepruduxaunu — 1c,
.4 AOMMOAHHMTEABHAS HHOOPMAIIHA ‘ |
° Ilepeuenn crangapros, ll[J)vl‘lMEI_iHEMHX Ha A00poBosLHOIE ocHOBe [ist cobionenus TpeGosanuii TP TC 012/2011
gm. npuioxkenne, 6aank Ne 0621344). YejioBus u cpox Xpanenus yka:
asHAYEHHLIH cpok ciryk0n1 — 10 seT.

CPOK AEMCTBUA C_ 13.09.2019 o 12.09.2024
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K CEPTU®UKATY COOTBETCTBHSI Ne EASC RU C-US.AA87.B.00217/19 Jlucr
Cepus RU Ne 0621344

I. NEPEYEHDL CTAHIAPTOB, IPHMEHSIEMBIX HA JOEPOBOJILHONH OCHOBE
JAJ151 COBJITOAEHMA TPEBOBAHMI TP TC 012/2011 «O BE3ONACHOCTH OBOPYJIOBAHUSL

AT PABOTDI BO B3PLIBOOTIACHBIX CPEJIAX»
: Obo3HayeHye CTaHAAPTOB Haumenopanne CTAHAAPTOB
I'OCT 31610.0-2014 (IEC 60079-0;2011) Bapeisoonacete cpeast. Yacrs 0. OGopynosanue. O6iue TpeboBanns
I'OCT IEC 60079-1-2011 Bapeisooniacksie cpeapt. Yacts 1. O6opyrosanue ¢ Buiom B3PbIBO3AILUTE

B3pBIBOHENPOHHLIAeMbIe 000104KH «d»

I'OCT 31610.11-2014 (IEC 60079-11:2011) Bapeisoonacuste cpenbl. Yacrs 11. O60pyA0BAHHE C BHAOM B3PHIBOZAMIUTLE
«uckpobe3onacHas INEKTPUIECKas Lenb « i

FOCT 31610.15-2012/M3K 60079-15:2005 OneKTpooGopy OBAHME Jlsl B3PBIBOONACHBIX rA30BEIX cped. Uacts 13,

Koucrpykuus, ucriniranns 1 MapkupoBKka S1€KTPOOGOPY I0BAHNA C BHAOM
3UIUTHI (N

Il AOKYMEHTBI, NPEACTABJIEHHBIE 3ASIBUTEJIEM B KAYECTBE JOKA3ATE/JIbLCTBA
COOTBETCTBHSA NPOAYKIMY TPEEOBAHUAM TP TC 012/2011

Pykosoxcrsa no okenyarauma: Ne 750119 or 23.01.19, Ne 830119 or 23.01.19, Ne 940219 or 07.02.19, Ne 630119 or 22.01.19, E
Na 610119 or 22.01.19, Ne 910219 ot 07.02.19, Ne 950219 ot 08.02.19, Ne 970219 ot 08.02.19. L
Texuuueckue daitnsr: Ne 54202 ot 02.02.2017, Ne 54204 ot 02.02.2017, Ne 22438 C ot 19.07.2012, Ne 62501 ot 06.10.2016, Ne 33699 :
or 16.06.2016, Ne 56178 ot 01.07.2016, Ne 70893 ot 24.07.2019, Ne 54707 ot 10.08.2016, Ne 48813 ot 06.01.201 1 Co el
Yeprexn: Ne 47912 ot 31.03.2017, Ne 49038 or 31.03.2017. e

ITepevens crannapros oM. 1. L. sk

Il. JOKYMEHTBI, B COOTBETCTBHU C KOTOPBIMU H3rOTOBJIEHA NPOAYKIHSI

Texunueckue datinet: Ne 54202 ot 02.02.2017, Ne 54204 ot 02.02.2017, Ne 22438 C ot 19.07.2012, Ne 62501 ot 06. 10.2016, Ne 33699
ot 16.06.2016, Ne 56178 ot 01.07.2016, Ne 70893 ot 24.07.2019, Ne 54707 ot 10.08.2016, Ne 48813 ot 06.01.2011
Hepresu: Ne 47912 ot 31.03.2017, Ne 49038 ot 31.03.2017
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IIPHAOYKEHME
K CEPTU®UKATY COOTBETCTBUS Ne EADC RU C-US-AA87.B.00217/19 Jlner 2.

Cepus RU Ne 0621345

1. HA3SHAYEHME U OBJIACTh NPUMEHEHUSI

Isesoanexrprtieckue npeoGpasoatenn (anee — npeoGpasopareiin) MpeiHAZHAYCHB TS KOHTDOJIA 1apameTpoB BHOpaiuu,
JIMHAMHYECKOTO AaB/ICHH 1 IIpeoOpa3oBaHus UX B NEKTPUYECKHI CHIHANL. {

BuGponepexouareid npeaHa3HAYCHBI JU1s KORTPOJIA YPOBHS BUGPALMH 1 3aUHTH 06ODYIOBAHMS OT TOBBIICHHO BHOpaLmy.

Hpenycuiareny npeAnasHayeHb! U1 NPpeoOPa3oBaHHs 3apsI0BOr0 CHIHANA B BOJILTOBLI,

ObGnacts UpUMEHCHUS - B3PHIBOOMIACHBIC 30HBI MOMEWEHMHl M HAPYHBIX YCTAHOBOK COIIACHO Ex-Mapkuposke,
FOCT IEC 60079-14-2013, pernaMeHTHPYIOUIHX IIPHMEHEHHE BO B3PBLIBOONACHBIX cpezaax. | 2

2. CTPYKTYPHOE OBO3HAUYEHHE

2.1. IpeoGpazosarenn 176XYY/MZZZ-AA

X = or A 710 Z peu3us nposyKTa, He BIUAIOMAs HA B3PLIBO3ALINTY

YY =ot 01 20 99 15 HHAMKAUMY BAPHAHTOB MOHTAXKa, AMadparmbl, kabenel nmm pazseMon

M = 0NLHOHAILHO 415 YKa3aHHsl METPHYECKOIT LTHHET Kabess

ZZZ =0t 001 10 999 onmmoHANBHO JUTH YkasaHus AkHb! kabena B dyTax: (#e Gonee 200 dyTon) nnu merpax: (e Gonee 61 M) !
AA = ot 01 50 99 onumoHaNEHO A ykazauus ApoGHOM LTMHE Kabens B MoliMax uan CAHTHMETPaAX, He BAMSIOEH Ha B3PHIBO3AILMUTY |
2.2. Ilpeobpazoparenu 351abed L e
a -~ peBu3uA npoaykra, Moxker 6vits: A,B,C,D,E,F,G,H,LIK,L uan M, ne snusiomas na B3PRIBO3ALIHTY Lo
b — nepras undpa papuaiu nponykra, Mosker 6bits: 0,1,2,3,4,5,6,7,8 wnn 9, e Bausiowmas Ha B3PLIBO3ALLUNTY

¢ — BTOpas uudpa Bapuanmy npoayxra, Moxer Obith: 0,1,2,3,4,5,6,7,8 unn 9, He Bausioman Ha B3PLIBO3AUIUTY

d-Tpetes undpa BapHatnu npoztykTa, Moser 6urte; 0,1,2,3,4,5,6,7,8,9 win orcyTerayer, He Busioman Ha B3PHIBO3AILHTY

2.3 [lpeobpasosarenn EX(TO)(M)602yzzz1aaa, EX(TO)(M)603yzzz/aaa, EX(TO)M)606yzzz/aaa, EX(T0)(M)607yzzz/aaa,
EX(TO)(M)608yzzz/aaa, EX(M)637XYYYZ, (M)638XYYYZ

XX = TO (c remneparyprbiM BeIXoa0M), M (¢ MeTpuyeckoit peas6oif),

y = onya Oyksa OT A 710 Z , He BAMSIOMAs HA B3PLIBO3ALIUTY

zzz = nBe uiM Tpu wadpst or 00 10 999, He BIHMOMME HA B3PHIBO3ALIUTY

aaa = nuuHa kabeJis WK THT pasbhema

2.4 [penycumrenu EX682XYYY

X — pesusus npoaykra (A,B ... M), He BIMAIOLIas HA B3PHIBO3ALIUTY

YYY: napamerpst puALTPaumH, yCHICHUS, HaCTOTHAS XapakTePUCTHKA, ... (0T 1 0 999), He BusIONHME Ha B3PBIBO3ALUUTY

2.5. TlpeoGpazosarenn EX(RVY(TO)(M)64xyxx, EX(RV)(TO)(M)649yxx, EX (RV)(TO) (M)686yxx

XX =M (c merpuueckoit peanGoit), TO (c TemneparyprsM Boixonom), RV (¢ nomn. Bo/isTOBEIM BBIXOJIOM).

ByKBbi X SBNSIOTCA NEpEMEHHEIMU LI paMu (3HaueHuA o1 0 10 9), HE BAHMIOUMMH HA B3PhIBO3AILUTY

y = oztHa OykBa 0T A /10 Z, He BAMSIOMAs Ha B3PHIBO3ALIUTY

2.6 TlpeoGpasosaremm EX (XX) 622yzzz / aaa, EX (XX) 623yzzz / aaa, EX (XX) 625yzzz [ aaa , EX (XX) 628yzz2 / aaa

XX = HT (Bsicoxotemneparypuas epcus), M (¢ Metpuyeckoii pess6oii), TO (c TEMINEPATYPHBIM BBIX00M), VO (€ BLIX0A0M 110
CKOPOCTH).

y = onna 6yksa 0T A 210 Z, He BAUSIOWAs HA B3PHIBO3ALINTY

zzz.= B¢ Wi Tpy w(pst o1 00 10 999, He BHsIOMNE HA B3PLIBO3AMUTY

aaa = jMHa Kabelst /Wi Tun pasbema

2.7 BuGponepekoyarenu 685yxx

Bykss! X aBnsnorcs nepeMeHHbIMU gipamu (3Hauenns o1 0 10 9), He BAHLIOWMMY HA B3PBIBOBAIIMTY

y = oaua Oyksa ot A 710 Z, He BIMAIOMIAS HA B3PHIBOIALTMTY

!
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K CEPTUGHKATY COOTBETCTBUS Ne EADC RV C-US-AA87.B.00217/19 Jiner 3
Cepus RU N 0621346

3. OCHOBHBIE TEXHHYECKHUE JAHHBIE

3.1. Ex-Mapkuposka;
npeodpazopareneit 176XYY/MZZ-AA

OEx ia [1C T660°C...T6 GaX

npeoBpaszopareneii 351abed

OEx iaIIC T4 Ga X

subponepenodareneti 685yxx

1Ex d 1IB+Hz T4 Gb

npeobpazosareneif EX(TO)(M)602yzzz1aaa, EX(T 0)(M)603yzzz/ana,
EX(TO)(M)606yzzz/aaa, EX(T0)(M)607yzzz/ana, EX(TO)(M)608yzzz/aaa

2ExnA1IC T4 Ge X
HIlH
0Ex ia IIC T4 Ga X

npeobpazoareneii EX(M)637XYYYZ, (M)638XYYYZ

OExialIC T4 Ga X
Wi
2Ex nA HIC T4 Ge X

npexycunutenei EX682XYYY

OExiallCT4 GaX
WM
2Ex nA 1IC T4 Ge X

EX(RV)(TO)(M)64xyxx, EX(RV)(TO)(M)649%yxx, EX (RV)(TO) (M)686yxx

IExdIIC T4 Gb X
: 211t
1IExdHIC T3 Gb X

npeo6pasopareneit EX (XX) 622yzzz / aaa, EX (XX) 623yz2z / ana, EX (XX)
625yzzz / aaa , EX (XX) 628yzzz/ aaa

2Ex nA lIC T4 Ge X

3.2. lnanason TeMneparyp okpysxaiouiei cpenst, °C,

npeobpazosarenet 176XYY/MZZ-AA

npeoGpasosareneii 351abed

nubponepexatouarenei 685yxx

npeoBpasosareneit EX(TO)(M)602yzzz1aaa, EX(TO)M)603yzzz/aaa,
EX(TO)(M)606yzzz/aaa, EX(T0)(M)607yzzz/aaa, EX(TO)(M)608yzzz/ana
npeobpazosareneit EX(M)637XYYYZ, (M)638XYYYZ

npeaycumarencit EX682XYYY

npeobpasopareneit EX(RV)(TO)M)64xyxx, EX(RV)(TO)M)649yxx, EX
(RV)(TO) (M)686yxx

npeobpasopareneit EX (XX) 622yzzz / aaa, EX (XX) 623yzzz/ aaa, EX (XX)
625yzzz / aaa , EX (XX) 628yzzz/ aaa

ot -70 no 650
ot -196 1o 121
ot -25 z10 60
ot -54 no 121

ot -196 s0 121
ot -40 sio 85

or—20 no 80

or -54 no 121

3.3. Bxoppie HCKPOGE30NACHEIC JNEKTPHIECKHE TAPAMETPbI
npeoGpasosareneli, npeaycHanTeeii:

Mozei U, B i, MA

Li, mI'n

upeobpasopareneii 176XYY/MZZ-AA 30 300

5 0,5

npeoGpazopareneit 351abed 28 200

61 305 mxl'u

npeoGpasosareneii EX(TO)(M)602yzzz1 aaa,
EX(TO)M)603yzzz/aaa,
EX(TO)(M)606yzzz/aaa,
EX(T0)(M)607yzzz/aaa,
EX(TO)(M)608yzzz/aaa

npesebpexnMo Mana
16,2 win HIH

77,2 (c xabenem) 305 Mkl'H (¢ yuerom

kabeist 305m)

npeobpasosarencit EX(M)637XYYYZ,
(M)638XYYYZ

6,5 npesebpeRnmMo Mana

npenycunureneii EX682XYYY

npeHedpexumMo Mana npenebpexxumo Mana

AHI}O) OpraHa MO cepTHdHKATIHN

Axcnepr (sxcnepr-ayauTop) e
(axcm epTBI-ayAHTOPHL) )
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ITPUAOKEHUE
RU C-US.AA87.B.00217/19 Jlucr 4

K CEPTUOUKATY COOTBETCTBHS Ne EASC
Cepua RU N 0621347

3.4. DeKTpHYECKHE NapaMeTpaL:

3.4.1 BuGponepexmovareieii 685yxx

Hanpsukenue nuram, B 85-245 (AC), 24 (DC)
Makcumanbustii Tok, MA 150

3.4.2 npeoGpasosareneii EX(TO)(M)602yzzz/aaa, EX(TO)(M)603yzzz/aaa, EX(TO)M)606yzzz/ana, EX(T0)(M)607yzzz/aaa,
EX(TO)M)608yzzz/ana , EX (XX) 622yzzz / aaa, EX (XX), 623y2zz / aaa, EX (XX) 625yzzz/ aaa, EX (XX) 628yzzz/ aaa
¢ Ex-mapxupokoit 2Ex nA IIC T4 Ge X:

Hanpsxenue mirauus, B 28

MakcrManbHbLi ToK, MA 200

Mousocts, Br 1

3.4.3 npeobpasosarencii EX(M)637XYYYZ, (M)638XYYYZ

Hanpsxense nuranus, B 18--28

MakcumanpHslil Toxk, MA 1,6 =20

Mounocts, Br 0.5

3.4.4 NMpenycunureneit EX682XYYY

Hanpsxenue nuranmi, B 22-28

MaxkcnmanbHbili Tok, MA 3,1-4,1

MoutHocTts, Br 0,1

3.4.5 npeoGpasosareneit EX(RV)(TO)(M)64xyxx, EX(RV)(TO)M)649yxx, EX (RV)(TO) (M)686yxx
Hanpsxenne nuranns, B 18-30

MaxcumansHbiif TOK, MA 1,620

Momuocts, Br 0,5

4. ONHCAHHE KOHCTPYKUMH U CPEJXCTB OBECIIEYEHHUSA B3PBIBO3ALMIEHHOCTH

[IpeoGpasoaten COCTOST H3 repMETHYHOTO LMMHAPHYECKONO METAILTHYECKOTO KOPIYCa, B KOTOPOM PasMEIIaeTcs euatHas ata i
nbesokpucTamuriecknii anement. C6opka NOAKMOYACTCA K pasbeMy HIM BCTpoeHHOMy kaGemo. Ha HApY»KHOH TNOBEPXHOCTH Kopmyca
npeoBpalosarens HaHECEHA MAPKUPOBKA.

Bubponepermouatenn cepun 685yxx BLINOMHENb B META/LIMHECKOM KOPITyCe, BHYTPH KOTOPOIO pa3MenieHa a/eKTpoHnas fwiata. Ha |
Hapy KHOH NOBEPXHOCTH KOPMyca HaHeCeHa MIPKHPOBKa. |

Hpenycunurenu cepunt EX682XYYY 8binonHeHs! B NPAMOYTONBHOM MITACTHKOBOM KOPIIYCE C kperwtenuem Ha DIN peiiky, Buytpn
KOpIlyca pasMeniena yIeKTpoHHas 1ata. Ha xopriyce pasmemen cnemubtii kinemmusiii 6ok, Ha napysiatoli nosepxuoct kopiiyca nasecena
MapKHUpOBKa.

TTospoBrioe onmcanye KORCTPYKUMU TIpHBE/eHO B Pykopofctsax no skcryararmmn Ne750119 ot 23.01.19, Ne830119 o 23.01.19,
N2940219 ot 07.02.19, Ne630119 ot 22.01.19, Ne610119 01 22.01.19, Ne910219 o1 07.02.19, Ne950219 o1 08.02.19, Ne970219 o1 08.02.19

BspbiBosamumennocts npeobpazosareneil, Bubponepexmonareneli u npeycunuTeneli o6ecneunBaeTes BhIIOIHEHHEM TpefoBanii:
I'OCT 31610.15-2012/M3K 60079-15:2005, TOCT 31610.0-2014 (IEC 60079-0:2011), TOCT IEC 60079-1-2011, TOCT 31610.11-2014
(IEC 60079-11:2011), B cooTseTcTBuH ¢ EX-MapKupOBKOii.

5. MAPKHPOBKA

Mapxkuposxka, HaHociMas Ha npeoGpasoBaTey, BUOPOICPEKTOYATENH  NPEY CHITEN, BRIIOYACT CIIEAYIONIHE JAHHBIC:

- TORAPHbII 3HAK WIIH HAUMEHOBAHNE NPEANPHATHA-H3TOTOBHTENS,;

« CepUIHBII HOMED HIM HOMEp IApPTHH;

- JMANA30H 3HAYCHHI TEMITEPATYP OKpYatomeli cpe/tst NpH IKCILTyaTALlH;

- Ex-MapKxupoBKy;

- CHEUUANBHBIA 3HAK B3PRIBOOE30NIACHOCTH;

- HAUMEHOBAHHE LEHTPA 110 cepTHRUKALMN 1 HOMED CepTH(HKATa;

= NPEAYNPEANTENbHBIC HANTHCH,

- HCKPOGE30NacHbIe apaMeTphl

W JIpyrie AAHHble, KOTOPHIC W3TOTOBHTC/L AQDKEH OTPAIHTh B MAPKHPOBKE, B COOTBETCTBUHM C TPeGOBAHMAMH HOPMATHBHON 1
TEXHHYCCKOH JIOKyMEHTALHH.

6. CIELHAJNBHBIE YCJIOBUS NMPUMEHEHUS

5.1 3uak X, crosumii nocne Ex-Mapkupobkw, O3Hauaer, WTo MpH aKchiyataumu npeoGpasosatencii, Bubponepewmonareneii,
npeaycuinteneii Heo0X0AUMO COBMIOAATH CIE/YIOUTHE CHIELMATLHBIC YCIDBUA:

- npeobpa3opate/u, BUGPONCPEKINOUATENH, TIPEYCHIHTENH JOMKHB! ObITh TOZKITIOYEHB! K CepTHHIHPOBAHHOMY HA COOTBETCTRHE
tpeGosannsam TP TC 012/2011 ucTounuKy nuTanus ¢ COOTBETCTRYIOMEH 06NACTAIO IPHMEHEHMA.

5.2 CpoGontble KOHIBI MOCTOSHHO TOJACOEAHHEHHONO KaGens JOWKHBI NOAKTIONATRCH B CepTHPHUMPOBAHHOIN HA COOTBETCTRHE
tpebonanuam TP TC 012/2011 coepunurensHoii KopoBke MK BHE BIPLIBOONACHOR 30HbL

Creunanbibie yeloBHA npumencuis, 0603HAYCHHBIE FHAKOM X, 0Tpas
ofn3aTeabnoli NOCTABKE B KOMIUIEKTE ¢ KAKABIM HIXC/HEM,

Buecenne mmenennii B koucTpyxunio n3neauii BoIMokno TofhKo
tpeGopaunsavn TP TC 012/2011.

PykoBoanuteas (ynosnomonennoe -V~ T
AMI{0) OPTAHA IO CePTHPUKANHH

xcnepr (axcnepr-ayauTop)
(axcreprs1 (akcniepThi-aypAuTOpHI) )
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Certificate of Compliance

Certificate: 1916514 (103164 0 _000) Master Contract: 184981
Project: 70034576 Date Issued: 2015-11-20

Issued to: Industrial Monitoring Instr. (IMI) A Div. of PCB Piezotronics, Inc.
3425 Walden Ave
Depew, New York 14043
USA

Attention: Carrie Termin

The products listed below are eligible to bear the CSA Mark shown
with adjacent indicators 'C' and 'US' for Canada and US or with adjacent
indicator 'US' for US only or without either indicator for Canada only.

sp® Aishor Sreenativ

I d by:
ssuec by Aisha Sreenath

C us

PRODUCTS

CLASS 2258 04 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe Entity - For Hazardous Locations
CLASS 2258 84 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe Entity - For Hazardous Locations
- Certified to US Standards

Class I, Div. 1, Groups A, B, C and D; Class I, Div. 1, Groups E, F and G; Class 111, Div 1:
Exia IIC T4:
AEx ia IIC T4:

Models EX649A0x Vibration Sensors, input rated 12-30 Vdc max, 4-20mA; intrinsically safe with entity
parameters of: Ui (V max) =30V, Ii (I max) = 100mA, Pi (Pmax) = 1W, Ci =0, Li =28 uH; when installed per
installation Dwg 39018; Temp Code T4 @ Max Ambient 100 Deg C.

Models EX649A1x and EX649A6x Vibration Sensors, input rated 12-30 Vdc max, 4-20mA; intrinsically safe
with entity parameters of: Ui (V max) =30V, li (I max) = 100mA, Pi=1W (Pmax), Ci=61 nF, Li =333 uH;
when installed per installation Dwg 39018; Temp Code T4 (@ Max Ambient 100 Deg C.

Models EX649A7x and CS649A91 Vibration Sensors, input rated 12-30 Vdc max, 4-20mA; intrinsically safe
with entity parameters of: Ui (V max) =30V, li (I max) = 100mA, Pi (Pmax)=1W, Ci =0, Li=28 uH; when
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installed per installation Dwg 39021 for model EX649A7x and Dwg 62195 for model CS649A91; Temp Code T4
@ Max Ambient 100 Deg C.

Notes:
1. For Canadian Installations, senor case must be bonded to ground according to Section 18 of the CEC, Part 1.
2. For US Installations, sensor case must be bonded to ground according to Articles 501 and 505 of the NEC.
3. The “X” in the model code may be a number from 0 thru 9 which denotes variations in frequency response,
sensitivity, and mounting configuration of the sensors.
. An alphanumeric code (-XXXXX) following the Model Number indicates cable length and termination. Cable
length not to exceed 304.5m (9991t).

APPLICABLE REQUIREMENTS

CAN/CSA-C22.2 No. 0-M91 General Requirements — Canadian Electrical Code, Part I

(C22.2 No. 142-M1987 Process Control Equipment

CAN/CSA-C22.2 No. 157-92 Intrinsically Safe and Non-Incendive Equipment for Use in Hazardous
Locations

UL 913 (7" Ed.) Intrinsically Safe Apparatus and Associated Apparatus for Use in
Class L, II and 111, Division 1, Hazardous Locations

UL 916 (3" Ed.) Energy Management Equipment

CAN/CSA-C22.2 No. 60079-0:07 | Electrical apparatus for explosive gas atmospheres - Part 0: General
Requirements

CAN/CSA-E60079-11:02 Electrical apparatus for explosive gas atmospheres -
Part 11: Intrinsic Safety "i"

ANSI/UL 60079-0:05 Electrical Apparatus for Explosive Gas Atmospheres - Part 0: General
Requirements

ANSI/UL 60079-11:07 Electrical apparatus for Explosive Gas Atmospheres - Part 11: Intrinsic
Safety “i”

CLASS 2258 03 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe and Non-Incendive Systems - For
Hazardous Locations

CLASS 2258 83 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe and Non-Incendive Systems - For
Hazardous Locations - CERTIFIED TO U.S. STANDARDS

Ex nL IICT4:
AEx nA 1ICT4:
Class I, Div. 2, Groups A, B, C, D:

Models EX649A0x Vibration Sensors, input rated 12-30 Vdc max, 4-20 mA; non-incendive with entity
parameters of: Ui (V max) =30V, Ii (I max) = 100mA, Pi (Pmax) = 1W, Ci=0, Li =28 uH; when installed per
installation Dwg 39018; Temp Code T4 @ Max Ambient 100 Deg C.

Models EX649A 1y and EX649A6y Vibration Sensors, input rated 12-30 Vdc max, 4-20mA; non-incendive with
entity parameters of: Ui (V max) =30V, Ii (I max) = 100mA, Pi (Pmax) = 1W. Ci =61 nF, Li =333 puH; when
installed per installation Dwg 39018; Temp Code T4 @ Max Ambient 100 Deg C.




@)=

-

Certificate: 1916514 Master Contract: 184981
Project: 70034576 Date Issued: 2015-11-20

Notes:

1. For Canadian Installations, senor case must be bonded to ground according to Section 18 of the CEC, Part
1.
For US Installations, sensor case must be bonded to ground according to Articles 501 and 505 of the
NEC.
The “x” in the model code may be a number from 0 thru 9 which denotes variations in frequency
response, sensitivity, and mounting configuration of the sensors.
An alphanumeric code (-XXXXX) following the Model Number indicates cable length and termination.
Cable length not to exceed 304.5m (999ft).

APPLICABLE REQUIREMENTS

CAN/CSA-C22.2 No. 0-M91 General Requirements — Canadian Electrical Code, Part II

C22.2 No. 142-M 1987 Process Control Equipment

C22.2 No. 213-M 1987 Non-Incendive Electrical Equipment for Use in Class I, Division 2
Hazardous Locations

UL 916 (3" Ed.) Energy Management Equipment

UL 1604 (3" Ed.) Electrical Equipment for Use in Class [ and II, Division 2; Class III
Hazardous (Classified) Locations

ANSI/ISA 12.12.01-2007 Nonincendive Electrical Equipment for Use in Class I and II, Division 2
and Class 111, Divisions 1 and 2 Hazardous (Classified) Locations

CAN/CSA-E60079-15:02 Electrical apparatus for explosive gas atmospheres -

Part 15: Type of Protection "n"

ANSI/UL 60079-15:02 Electrical apparatus for Explosive Gas Atmospheres - Part 15: Type of
Protection “n”

CLASS 2258 02 - PROCESS CONTROL EQUIPMENT - For Hazardous Locations
CLASS 2258 82 - PROCESS CONTROL EQUIPMENT - For Hazardous Locations - CERTIFIED TO U.S.
STANDARDS

Ex nA I1ICT4:
AEx nA 1IC T4:
Class 1, Div. 2, Groups A, B, C, D:

Models EX649A7x and CS649A91 Vibration Sensors, input rated 12-30 Vdc max, 4-20mA; suitable for use in
Class 1, Div. 2 or Class I, Zone 2 locations, when installed per installation Dwg 39021 for model EX649A7x and
Dwg 62195 for model CS649A91; Temp Code T4 @ Max Ambient 100 Deg C.

Notes:
1. Sensor must be installed in a suitable enclosure, acceptable to the local inspection authority having jurisdiction.

2. The “x” in the model code may be a number from 0 thru 9 which denotes variations in frequency response,
sensitivity, and mounting configuration of the sensors.
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3. An alphanumeric code (-XXXXX) following the Model Number indicates cable length and termination. Cable
length not to exceed 304.5m (9991t).

APPLICABLE REQUIREMENTS

CAN/CSA-C22.2 No. 0-M91 General Requirements — Canadian Electrical Code, Part II

(C22.2 No. 142-M1987 Process Control Equipment

C22.2 No. 213-M1987 Non-Incendive Electrical Equipment for Use in Class 1, Division 2
Hazardous Locations

UL 916 (3" Ed.) Energy Management Equipment

UL 1604 (3" Ed.) Electrical Equipment for Use in Class I and II, Division 2; Class 11
Hazardous (Classified) Locations

ANSI/ISA 12.12.01-2007 Non-incendive Electrical Equipment for Use in Class I and II,
Division 2 and Class III, Divisions 1 and 2 Hazardous (Classified)
Locations

CAN/CSA-E60079-15:02 Electrical apparatus for explosive gas atmospheres -

Part 15: Type of Protection "n"

ANSI/UL 60079-15:02 Electrical apparatus for Explosive Gas Atmospheres - Part 15: Type
of Protection “n”




Supplement to Certificate of Compliance

Certificate: 1916514 (103164 0 000) Master Contract: 184981

The products listed, including the latest revision described below,
are eligible to be marked in accordance with the referenced Certificate.

Product Certification History

Project Description

70034576 2015-11-20 Update to Report 1916514 to add new model CS649A91.

1916514 2008-01-24 Model EX649Axx Series Vibration Sensors for Hazardous Locations - ia, nl,
nA (North America)
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1 ATTESTATION D'EXAMEN DE TYPE 1 VOLUNTARY TYPE EXAMINATION
VOLONTAIRE CERTIFICATE
2 Appareil destiné a étre utilisé en atmosphéres explosibles 2 Equipment intended for use in potentially explosive
(Directive 94/9/CE) atmospheres (Directive 94/9/EC)
3 Numéro de l'attestation d’examen de type 3 Type Examination Certificate number
LCIE 08 ATEX 6002 X LCIE 08 ATEX 6002 X
4 Appareil 4  Equipment
Capteur de vibrations Vibrations sensor
Type : EX649A0x, EX649A1x, EX649A6x Type : EX649A0x, EX649A1x, EX649A6x
5 Demandeur: IMI Sensors 5 applicant: IMI Sensors
Adresse : A PCB PIEZOTRONICS DIVISION Address: A PCB PIEZOTRONICS DIVISION
3425 Walden Avenue 3425 Walden Avenue
Depew, New York 14043-2495 USA Depew, New York 14043-2495 USA
7 Cet appareil ou systeme de protection et ses variantes 7 This equipment or protective system and any acceptable
éventuelles acceptées sont décrits dans I'annexe de la variation thereto is specified in the schedule to this certificate
présente attestation et dans les documents descriptifs cités and the documents therein referred to.

en référence.
8 Le LCIE certifie que cet appareil ou systeme de protection 8 LCIE certifies that this equipment or protective system has

est conforme aux exigences essentielles de sécurité et de been found to comply with the essential Health and Safety
santé pour la conception d'appareils de catégorie 3 ou Requirements that relate to the design of category 3
systeme de protection destinés a étre utilisés en equipment or protective system which is intended for use in
atmospheres explosibles, données dans l'annexe Il de la potentially explosive atmospheres, given in Annex Il of the
directive 94/9/CE du Parlement européen et du Conseil du 23 Directive 94/9/EC of the European Parliament and Council of
mars 1994. 23 March 1994.

Les résultats des vérifications et essais figurent dans le The examination and test results are recorded in confidential
rapport confidentiel N° 77018/565527/2. report N° 77018/565527/2.

9 Le respect des exigences essentielles de sécurité et de santé 9 Compliance with the Essential Health and Safety
est assuré par la conformité a : Requirements has been assured by reference to :
- EN 60079-0 (2006) - EN 60079-0 (2006)

- EN 60079-15 (2005) - EN 60079-15 (2005)

10 Le signe X lorsqu'il est placé a la suite du numéro de 10 If the sign X is placed after the certificate number, it indicates
I'attestation, indique que cet appareil ou systéme de that the equipment or protective system is subject to special
protection est soumis aux conditions spéciales pour une conditions for safe use specified in the schedule to this
utilisation slre, mentionnées dans I'annexe de la présente certificate.
attestation.

11 Cette attestation d'examen de type concerne uniquement la 11 This type examination certificate relates only to the design,
conception, les vérifications et essais de l'appareil ou du examination and tests of this specified equipment or
systeme de protection spécifié, conformément a la directive protective system in accordance Ill to the directive 94/9/EC.
94/9/CE.

Des exigences supplémentaires de la directive sont Further requirements of the Directive may apply to the
applicables pour la fabrication et la fourniture de I'appareil ou manufacturing process and supply of this equipment or
du systéme de protection. Ces dernieres ne sont pas protective system. These are not covered by this certificate.

couvertes par la présente attestation.

12 Le marquage de l'appareil ou du systeme de protection doit 12 The marking of the equipment or protective system shall
comporter les informations détaillées au point 15. include informations as detailed at 15.

Fontenay-aux-Roses, le 30 janvier 2008 ification ATEX

|
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BP 8 Fax : +33 1 40 95 86 56 au capital de 15 745 984 £

922066 Fontenay-aux-Roses cedex contact@lcie. fr RCS Nanterre B 408 363 174
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13 ANNEXE 13 SCHEDULE

14 ATTESTATION D’EXAMEN DE TYPE 14 VOLUNTARY TYPE EXAMINATION
VOLONTAIRE CERTIFICATE
LCIE 08 ATEX 6002 X LCIE 08 ATEX 6002 X

15 DESCRIPTION DE L’APPAREIL OU DU SYSTEME DE 15 DESCRIPTION OF EQUIPMENT OR PROTECTIVE SYSTEM
PROTECTION

Capteur de vibrations Vibrations sensor
Type : EX649A0x, EX649A1x, EX649A6x Type : EX649A0x, EX649A1x, EX649A6x

Ce capteur est compose d’'un ensemble piézo-cristal, d’'une This apparatus is made of a piezo-cristal assembly, an
carte électronique et d’un connecteur ou d’un cable intégré. electronic board and a connector or an integrated cable.
Paramétres spécifigues du ou des modes de protection Specific parameters of the mode(s) of protection concerned :
concernés :
Modele EX649A0x : Model EX649A0x :
Ui<30V,li<100mA,Pis1W,Ci=0,Li=28 uH Ui<30V,li<100 mA, Pis1W,Ci=0,Li=28 pH
Modeles EX649A1x, EX649A6x : Models EX649A1x, EX649A6x :
Ui <30V, li< 100 mA, Pis1W, Ci=61nF, Li=333 pH Ui <30V, li<100 mA, Pi<1W, Ci=61nF, Li=333 pH
Le marguage doit étre : The marking shall be :
IMI Sensors Adresse :... IMI Sensors Adresse :...
Type : EX649A0x ou EX649A1x ou EX649A6x Type : EX649A0x or EX649A1x or EX649A6x
N° de fabrication : ... Année de fabrication : ... Serial number : ... Year of construction : ...
& 113G & 1136
ExnL IIC T4 ExnLIC T4
LCIE 08 ATEX 6002 X LCIE 08 ATEX 6002 X
Ui<30V,lis100mA,Pi<s1W,Ci=0,Li=28 uH (1) Ui<30V,li<s100mA, Pis1W,Ci=0,Li=28 uH (1)
Ui<30V, li<100 mA, Pi<1W, Ci=61nF, Li=333 pH (2) Ui <30V, li<100 mA, Pi<1W, Ci=61nF, Li=333 uH (2)
(1)Modele EX649A0x (1)Model EX649A0x
(2)Modeles EX649A1x, EX649A6x (2)Models EX649A1x, EX649A6x
L’appareil doit également comporter le marquage The equipment shall also bear the usual marking required by
normalement prévu par les normes de construction qui le the manufacturing standards applying to such equipment.
concerne.

16 DOCUMENTS DESCRIPTIFS 16 DESCRIPTIVE DOCUMENTS
Dossier de certification N° 39025 rev NR du 18/01/08. Certification file N° 39025 rev NR dated 18/01/08.
Ce document comprend 7 rubriques (17 pages). This file includes 7 items (17 pages).

17 CONDITIONS SPECIALES POUR UNE UTILISATION 17 SPECIAL CONDITIONS FOR SAFE USE
SURE
Le matériel ne doit étre raccordé qu’a un matériel dont les The apparatus must be only connected to an equipment which
parametres électriques n’excédent pas les valeurs electrical parameters shall not exceed the values mentioned
mentionnées au paragraphe 15. clause 15.
Le matériel doit étre installé conformément au plan The apparatus must be installed per installation drawing 39018
d’installation n® 39018 (18/01/08). (18/01/08).
Température ambiante d'utilisation : - 40°C a + 100°C. Operating ambient temperature : - 40°C to + 100°C.

18 EXIGENCES ESSENTIELLES DE SECURITE ET DE 18 ESSENTIAL HEALTH AND SAFETY REQUIREMENTS
SANTE
Couvertes par les normes listées au point 9. Covered by standards listed at 9.

19 VERIFICATIONS ET ESSAIS INDIVIDUELS 19 ROUTINE VERIFICATIONS AND TESTS
Néant. None.

Seul le texte en frangais peut engager la responsabilité du LCIE. Ce document ne peut étre reproduit que dans son intégralité, sans aucune modification
The LCIE’s liability applies only on the French text. This document may only be reproduced in its entirety and without any change
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