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Preface

Before you begin
Please read this operation manual before using the P540c system.

The P540c system is a modular system that can be purchased as a full system package or as individual
components. Contact your Pearpoint representative to ensure you are purchasing the appropriate product for
your needs.

The contents of this manual are subject to change. Pearpoint products are under continuous development.
Pearpoint reserves the right to modify any product, including this manual, without notice and some product
changes may have taken place after publication of this manual.

For the latest information about the flexiprobe product family, including all accessories, documentation and
software updates, contact your local Pearpoint dealer or visit www.pearpoint.com.
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Copyright © 2018 Radiodetection Ltd. All rights reserved.

Radiodetection is a subsidiary of SPX Corporation.

Trademarks

Radiodetection, Pearpoint, flexiprobe, flexitrax, GatorCam, FlexiSight Manager and flexicoiler are considered
trademarks of Radiodetection Ltd. Due to a policy of continued development, we reserve the right to alter or
amend any published specification without notice. This document may not be copied, reproduced, transmitted,
modified or used, in whole or in part, without the prior written consent of Radiodetection Ltd.

Other trademarks or registered trademarks mentioned in this document belong to their respective owners.

Disclaimer

Any third-party products (including hardware, software and services) mentioned in this manual are for
instructional purposes only and are not an endorsement by Radiodetection Ltd, Pearpoint or SPX Corporation.

Radiodetection Ltd does not accept any liability for loss of data or damage to equipment when using any third-
party products.
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Compliance

EU Compliance
This equipment complies with the following EU Directives:

A EMC Directive: 2014/30/EU
A EMF Directive: 2013/35/EU

A Low Voltage Directive: 2014/35/EU
A RoHS Directive: 2011/65/EU

A WEEE Directive: 2012/19/EU
Industry Canada Compliance

ICES-003 Class A Notice:
This Class A digital apparatus complies with Canadian ICES-003.

Avis NMB-003, Classe A:
Cet appareil numérique de la classe A est conforme a la norme NMB-003 du Canada

Ingress Protection Marking
This system complies with this rating for IEC standard 60529, solid particle and liquid ingress protection:

A IP55: Controller covers and connection panels open or closed.
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FCC 15 Compliance
This equipment complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:

A The equipment may not cause harmful interference.

A The equipment must accept any interference received, including interference that may cause undesired
operation.

This equipment has been tested and found to comply with the limits for a Class A digital device pursuant to Part

15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference

when the equipment is operated in a commercial environment. This equipment generates, uses, and can radiate

radio frequency energy and, if notinstalledandus ed i n accordance with the manu
may cause harmful interference with radio communications. Operation of this equipment in a residential area is

likely to cause harmful interference, in which case you will be required to correct the interference at your own
expense.

Any modifications made to this equipment not approved by Pearpoint may void the authority granted to the user
by the FCC to operate this equipment.
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Warnings, Cautions and Notes

Please observe all warnings, cautions and notes in this manual before operating any Radiodetection
or Pearpoint product.

Warning! Warnings alert you to possible personal injury.

Note: Notes contain useful information.

Warning symbols

General Warning: Refer to the manual for specific instruction or advice.

Electrical Hazard: Observe safe practices and exercise extreme caution.

Biohazard: Disinfect after use. Wear appropriate personal protective equipment (PPE).

Hot Surface: Allow to cool or use appropriate protection when handling.

P

Heavy object: Take additional care when lifting.
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Perform arisk assessment

& Warning: Always carry out a risk assessment of the site to be inspected. This equipment is NOT
approved for use in areas where potentially explosive (or otherwise hazardous) gases, vapors, liquids
or solids may be present.

Pearpoint has taken care to provide the necessary information in this manual for the safe installation,
operation, maintenance and disposal of this equipment. However, you must carry out a risk
assessment before starting work as it may identify other safety issues.

Always follow standard safety precautions for working in hostile environments, including precautions
for manual handling, biological hazards and personal injury.

www.pearpoint.com | 7


http://www.pearpoint.com/

P540c¢ Operation Manual

Safety precautions

Electrical precautions

A Warning: If the system connects to mains operated equipment, the external equipment must be
earthed in accordance with the manufacturerds 1in
system to become live and a |lethal hazard.

A Warning: System components must not be connected or disconnected when the power is on. Do not
touch any connectors while the system is live

A Warning! Always remove the fuse when the controller is transported by air!
Always ensure that cabling is properly connected.
Always switch the system on and off using the controller power button.

Make sure that video and power cables are not entangled in the reel. Cable ties are recommended
and will not impede system performance.

The P540c system requires a connection to a protective earth; if in doubt, consult a qualified
electrician. Electrical equipment is factory-tested for electrical safety. Routine inspection is
recommended (and may be required by law) to maintain this level of protection. If you are unsure,
contact your local safety authority for advice.

Pl ease observe your company, region and countrybo
underground utilities with CCTV equipment when using this equipment.
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Biological precautions

Warning: Foul systems can be a source of serious biological hazards. Wear appropriate personal
protective equipment (PPE) when handling the P540c.

Always use heavy-duty industrial gloves when withdrawing a rod from a sewer.

Pushrod reel precautions

A Warning: The coiled rod retains a large amount of energy when coiled and can cause injury if not
correctly handled. Only competent personnel should handle this product.

& Warning: Use the camera distance counter as an estimation only. Pearpoint recommends that you
use a sonde and Radiodetection cable locator to accurately locate positions of interest, especially
before starting construction works.

Wear appropriate personal protective equipment (PPE), such as eye and hand protection.

Radiodetection and Pearpoint recommend that a risk assessment is undertaken before the rod is
handled, the bindings are cut or when using, loading, unloading, uncoiling or coiling rod.

Radiodetection and Pearpoint accept no liability for injury or damage to equipment incurred whilst
using, loading, unloading, uncoiling or coiling the rod.
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Battery precautions

The controller contains a Li-lon rechargeable battery. Only use charging equipment provided by
Pearpoint. The use of alterative chargers may cause a safety hazard and/or reduce the life of the
battery.

The battery is designed to protect itself against over-discharge, overcharge and short circuit between
charge terminals. Other batteries may not provide these safety circuits.

& Warning: Exposingthec o nt r aidloh leattedydo high temperatures (over 60°C or 140°F) may
activate safety systems and cause a permanent battery failure.

Caution: Do not tamper with, or attempt to disassemble, the battery.

Caution: If battery failure is suspected, return the entire system to an authorized repair center for
investigation and repair. Local, national or IATA transport regulations may restrict the shipment of
faulty batteries. Check with your courier for restrictions and best practice guidelines. Talk to a
Pearpoint sales representative for authorized repair centers.

Caution: Waste Li-lon batteries must be disposed of properly, use an approved recycling facility for
electronic waste.
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Camera precautions

@ Warning: The camera will get hot with use. This is normal. To avoid risk of burns, do not touch the
camera when it is switched on or immediately after switching it off. Leave time for it to cool before
handling. Exercise care when handling the camera; consider using gloves.

A Warning: The camera LEDs are very powerful. Do not look directly at the LEDs or point them at other
people.

Moving or transporting the system

A Warning: The P540c, including its component parts are heavy. If available, use the wheels to assist
transport. Observe heavy-lifting safety practices when lifting any component of this system. For the
system weight and dimensions, see the specifications on page 167.

A Warning! Always remove the fuse when the controller is transported by air!

Disposal

Do not dispose of this product in municipal waste facilities. Please check local regulations for disposal
of electronic products, batteries and hazardous waste.

Pearpoint complies with the requirements of 2012/19/EU Waste Electrical and Electronic Equipment.
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1 Introduction

The P540c is an advanced pushrod inspection

system. It allows operators to precisely identify
and document pipeline faults using digital video
recording.

g/

g/

Lightweight, rugged and weatherproofed, the
system is designed for use in harsh conditions. It
is easy to transport and deploy, enabling quick
and successful inspections.

|

The P540c controller can drive any combination
of compatible pushrod reels and cameras. Its
1006cm@) screen displays
feed, stored videos and photos, and

configuration settings. You operate the controller
using its built-in buttons and keyboard.

If required, you can connect the controller to
external video equipment (input and output), to a Fig. 1.1: P540c controller and pushrod coiler
headset with microphone, and to an external

keyboard.
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1.1 P540c features

The P540c pushrod inspection system offers the following features:

>

One-touch video recording to MP4 format.

>\

One-touch still images captured to JPEG format.

Rotate the video feed while recording live video.

> >

Survey data stored on high capacity (128GB) built-in solid state storage.

>\

Rechargeable battery and external power supply options.

>

Integrated survey reporting.

Survey reports, videos and observation photos, can be exported to USB memory sticks, sent as
email attachments or uploaded to Dropbox. MSCC3 through MSCCS5 survey standards are
supported.

A Modular system, fully compatible with the full range of P340 cameras, sondes, accessories
andreels,f rom the 1006 (30m) Pl B3dDbMKk2 (850m)yeslt em t o t he
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1.2 Definitions

When using a pushrod system, you need to understand the following concepts:

A Calibration: To accurately measure and display camera distances, you must calibrate the reel
(coiler) each time you power on the controller or attach a different pushrod. First, you must make
sure the pushrod is fully rewound on the reel. Then you must press the Calibrate button on the
controller. See page 97.

Calibration is also known as calibrating the rod counter.

A Zero distance: Your survey needs to accurately record the distance of the camera from the starting
manhole so that pipe defects and features can be accurately located. However, in most cases you
will need to unwind the pushrod some distance so you can deploy the camera down into a manhole
before starting the pipe survey.

To ensure camera distances are recorded accurately in your survey videos and observations, you
need to zero the camera distance (6set a zero
start the survey. See page 101.

Setting a zero distance is also known as zeroing the rod counter.
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1.3 Safety notices

Caution must be taken when conducting any pipeline or drainage system inspection. Please observe all
safety warnings detailed in the Preface (see page 8) and throughout this operation manual.

Before you operate the P540c¢ system, we recommend that you familiarize yourself with any additional

health and safety requirements that may be defined by company policy and any applicable local or

nati onal |l aws. Contact your companyés or | ocal go
information.

1.4 Training

Radiodetection provides training services for most Pearpoint products. Our qualified instructors will train
equipment operators or other personnel at your preferred location or at Radiodetection facilities. Training
in best practices can lead to improved efficiency, avoid workplace accidents, how to diagnose and repair
simple issues, as well as facilitating longer product lifetimes.

For more information go to www.pearpoint.com or contact your local Pearpoint representative.
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1.5 Updates and latest information

Pearpoint may have released new system software, user documentation or other information after you
purchased your system. You can download the latest software, documentation and application notes

from www.pearpoint.com.
For information about checking eaeseegpagei®sr adi ng your

1.6 Pearpoint technical support

If you need technical assistance, please contact rd_support@spx.com.

Or visit www.pearpoint.com.
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2 Quick Start

Note: This section provides quick start instructions for experienced users only. We recommend that
new users read this manual fully before proceeding.

To get started with the P540c system, follow these steps:

1

Make sure the controller is powered off.

Note: This Quick Start section assumes that the controller battery is charged. For details about
charging the battery, see page 57.

Important! Rewind the pushrod completely onto the reel.

Set up the controller:

a. (Optional) Mount the controller onto the reel using the supplied clamp; see page 42.
b. Connect the pushrod reel to the controller using the link cable (item 4 on page 29).
Press the power button to switch on the controller.

The controller takes around 15 seconds to display the first screen.
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Important! The controller displays the Equipment settings menu. Check that the correct reel type is
selected. Follow these steps:

If the Equipment settings menu is showing the reel type currently attached to the controller, then
press Select. Otherwise, change the reel type, highlight Continue, then press Select.

c. The controller now displays an advisory reminding you to rewind the pushrod fully onto the reel
(coiler). Make sure the pushrod is layered evenly and correctly onto the reel.

d. When the rod is fully coiled on the reel, press the Calibrate button.

For full details about these steps, see page 98.
Deploy the camera into the pipe as required.

Zero the camera distance, as required, using the 0.00 button.

For details, see page 101.

Create a survey and start recording your survey video.

For details, see page 124.
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3 System overview

The P540c pushrod inspection system comprises of a controller, pushrod reel, camera and accessories.

3.1 Controller

The P540c controller is the command module and digital video recorder and playback device. Video is
displayed on a 10.1" (26 cm) industrial TFT LCD screen. Video, pictures and inspection reports are
stored on a high-speed, high capacity (128GB) internal solid state storage.

The P540c controller is compatible with the full range of P340 cameras, reels, sondes and accessories,
providing unmatched modularity from t heP3d3ik2 | 100
(150m) reel.

The P540c controller has an internal, rechargeable lithium-ion battery. A fully charged battery will power
the controller for around 4 to 6 hours.

www.pearpoint.com | 24


http://www.pearpoint.com/

P540c¢ Operation Manual
3 System overview

3.1.1 Controller front view

Fig. 3.1: Controller, front view

1 On/Off button: Switches power ON or OFF.
When the system is powered on, the on power indicator on the handle lights up.

2 Buttons: Allow you to navigate screen menus and control the system.
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Protected USB and audio sockets: The covered compartment contains a USB socket and audio
socket. The cover protects against water and dust.

Use the USB socket to connect a USB memory stick (for example, to install software upgrades).
Use the 3.5mm audio socket to connect a headset with microphone for adding an audio commentary
to survey videos.

Handle-mounted status indicators: On the back and front of the handle, LEDs indicate the
controllerb6s WiFi, ®&saue scepaged28.Battery Charg

Panel buttons: Allow you to record survey videos, make observations and take photos, mute the
microphone, and zero the camera distance; see page 31.

Display: LCD screen shows video, still images and system information.

Keyboard: Use for text entry when setting up surveys and configuring the controller.
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On the rear of the controller are the main and auxiliary connection panels, and the support clamp.

Fig. 3.2: Controller, rear view

1 Handle-mounted status indicators: On the

back and front of the handle, LEDs indicate
the controll erdés Wi Fi
Charge status. See page 28.

Main connection panel: Includes a socket
for the link cable to the pushrod reel, an
external video input, and the power socket.
See page 29.

Auxiliary connection panel: Includes an
HDMI output, dual USB ports, and a battery
fuse. See page 30.

Controller support clamp: For mounting
the controller onto the reel. See also item 6
on page 37.
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3.1.3 Handle-mounted status indicators

On the back and front of the handle, LEDs show the WiFi, Power and Battery Charge status.
1 2 3 4 5

Fig. 3.3: Status indicators on controller handle (front view)

1

WiFi: Lights up when WiFi is enabled on the controller.

Note: This LED indicates only that WiFi is enabled and the controller can detect available WiFi
networks. It does not indicate that the controller is connected to the internet!

Power: Lights up when the controller is powered on (green).

Battery charge: Lights up while battery charging is underway (amber). When the battery is fully
charged, the LED changes to green.

Note: Also indicates the controller is connected to an external power supply (mains or vehicle).
Battery check button: Press to check the battery level.

Charge status lights: When the battery check button is pressed, these lights show the battery level.

www.pearpoint.com | 28


http://www.pearpoint.com/

P540c¢ Operation Manual
3 System overview

3.1.4 Main connection panel

The main connection panel includes the power socket, a socket for the link cable to the reel, and an
external video input. Each socket has an individual cover.

Fig. 3.4: Main connection panel

1

Power socket: DC power input from mains supply or vehicle supply.

A Warning! Use only the supplied battery chargers (mains or vehicle).

Video input: An RCA video jack provides an input for external video equipment (optional).
Reserved for future use.

Socket for link cable to pushrod reel: Connects the controller to the pushrod camera. Tighten the
connector finger-tight, but do not use a wrench, spanner or pliers.
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Caution: Only open the auxiliary connection panel in a dry, clean environment.

The auxiliary connection panel includes a video output and two USB ports:

Fig. 3.5: Auxiliary connection panel

1 HDMI output: Allows you to display live video on

an external monitor. (Video replay on an external
monitor is not currently supported.)

For manufacturer use only.

USB sockets: Allows you to connect a USB
memory stick or external keyboard.

Fuse holder: 5mm x 20mm T3.15A 250V
cartridge fuse. The fuse is suppled separately with
the controller; you must insert the fuse before
operating the controller.

A Warning! You must remove the fuse to
isolate the battery when the controller is
transported by air!
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3.1.6 Panel buttons

P540c¢ Operation Manual
3 System overview

Use these buttons to record and play videos, take photos, set a zero distance and mute the mic.

Fig. 3.6.Panel buttons

1 Help: Displays the P540c
operation manual.

2 Zero the camera distance:
See page 101 for details.

Sonde: Reserved for future use.

Mute microphone: LED is red
when microphone or headset is
muted.

Recording LED: Red when video recording in progress.

Record / pause: Press to start or pause
video recording.

Play / pause: Press to play or pause video playback.
Stop: Press to stop video playback or recording.

Camera: Press to take photo and make an observation;
see page 148.
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3 System overview

3.2 Controller home screen

Note: Press the i Back button one or more times to return to the home screen.

The home screen lets you create and manage surveys, configure system settings, and rotate the video
feed. It also shows real-time system and telemetry information (camera distance since being zeroed; see
page 101). If required, you can overlay these details in your survey videos and observation photos.

1 2 B

9a
9b

10
5 11

Fig. 3.7: Controller home screen. A Button labels hidden. B Button labels shown.
See next page for descriptions.
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