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Chapter 1
Introduction

Using This Guide

This 990DSL. CopperPro Loop Tester Users Guide shows you how to operate

the 990DSL CopperPro Loop Tester (hereafter referred to as the “CopperPro”).
It provides instructions for configuring the CopperPro and using it to precisely
locate common faults on a loop and to verify the ability of a copper loop to
transport various classes of high-speed data services.

This guide is intended for users who want to start using the CopperPro
immediately with minimal instruction. It describes the main features of the
tester and explains how to set up, operate, and care for it. For your protection,
it is important that you observe all warnings and important safety information
in this guide and on the tester itself.
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Introduction

The 990DSL CopperPro Loop Tester is a portable, battery-operated handheld
tester that is used for cable installation testing, fault location, and digital
service qualification of outside plant (OSP) paired copper cables.

Asacableinstalation test tool, you can use the CopperPro with an external
multiple-pair access module in a PC-controlled mode to perform automated,
single-ended conformance testing of a newly installed cable according to
operating company guidelines. If more rigorous conformance testing is
reguired, you can use a second CopperPro with a multiple-pair access module
at the far end of the cable to perform precision-terminated transmission testing.

Asafault location test tool, you can use the CopperPro to precisely locate
common physical cable faults, including shorts, grounds, crosses, opens, splits,
and pair imbalances that are caused by poor splice joints. The tester can also be
used to expose corroded metallic faults on unused pairs. This type of problem,
which isvirtually undetectable by conventional meters, can eventually cause a
pair to be noisy after it is cut into service.

The CopperPro is also a useful tool for helping you find the root cause of
transmission problems, such as excessive loss and noise. Additionally, it can
detect and identify loop treatment and fault-sectionalizing devices that are
commonly installed on lines, such as range extenders (REGs), Network
Interface Devices (NIDs), and Maintenance Termination Units (MTUS).

Asadigital service qualification test tool, you can use the CopperPro to verify
that a cable pair is suitable for voice frequency POTS services (such as Caller
ID and analog modem data) and for special services, such asDDS, ISDN, T1,
E1, HDSL, HDSL 2, and ADSL. The CopperPro uses wideband loss, Gaussian
noise, impulse noise, and crosstalk measurements, as well asload coil
detection and location capability to qualify copper pairs for these high-speed
services.

1-2
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Design Highlights and Features of the CopperPro

The CopperPro’s design and performance features are highlighted in the lists
that follow.

Physical Features

« Rugged, wide-temperature design that is specifically made for the harsh
OSP environment

* Lightweight and compact in size (4 Ibs.)

« Replaceable internal option board for functional scalability

e High contrast, sunlight-readable graphics display with a backlight
e Large, tactile keys that provide an audible response when pressed

« High capacity, rechargeable battery pack that provides a full eight hours of
operation

« Modular field-replaceable test leads (two pair plus Ground)

*  Test pair expansion of up to 100 pairs.

User Interface Features

e One-button “test suite” menu for automated high-level testing

e Comprehensive “toolbox” menu for individual, in-depth testing

« Context-sensitive softkeys that provide easy navigation

e Graphic pictorial test setup and results display for easy interpretation
e Graphical loss, noise, and SNR displays with a scrolling cursor

e Continuous test result mode with large numerals and a relative-change
scale for marking and recording peak signal excursions

« Remote control operation and program download capability through a
serial port

e Test result storage and printout

e User-settable fault limits with industry-standard defaults.

1-3
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Testing Features

Note

An asterisk following an itemin thislist indicates that the item
requires the Wideband Time Domain Reflectometer (TDR) Option
module.

e Integrated SmartStrap control for automated, terminated testing
« Double-ended “same-pair testing” capability (requires no control pair)

« AC/DC Voltage, Shorts & Grounds, Opens, Leakage, and Resistance
Fault Location (RFL) physical tests

e Load Coil, Noise, Loss, SNR*, and Longitudinal Balance transmission
tests

* Impulse Noise test with E, F, and G filters*

* Voiceband (0 — 20kHz) and Wideband* (10kHz — 1.2 MHz) transmission
tests

« PSD mask overlays that depict crosstalk patterns for common interference
types*

e Automated dial-up testing that is compatible with a variety of C.O. tone
equipment

* Full TDR capability with Auto-Test waveform interpretation software*
e Tracing Tone, Monitor, and a fully integrated Dial Set operation
e Caller ID and automatic number ID (ANI) tests

* Non-intrusive “footprint analysis” of service types on working pairs*.

1-4
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Safety Information

The CopperPro isintended for use by qualified personnel only. Thetester is
designed for use with circuits that have a maximum of 350 VDC or pesk AC,
line-to-line or line-to-ground.

The following general safety precautions must be observed during all phases of
operation, service, or repair of the CopperPro. Failure to comply with these
precautions or with specific warningsin this guide violates the safety standards
of design, manufacture, and intended use of the tester. Fluke Networks
assumes no liability for the customer’s failure to comply with these
requirements.

AWarning

If this product is used in a manner not specified by the
manufacturer, the protections provided by the product may be
impaired.

Never connect the CopperPro to a circuit when lightning
storms are nearby.

Do not open the case. There are no user-serviceable parts
inside.

Should the LCD become damaged, the liquid crystal material
can leak. Avoid all contact with this material, especially
swallowing. Use soap and water to thoroughly wash all skin
and clothing contaminated with the liquid crystal material.

When using an AC power source, use only the supplied AC
Adapter/Charger to power or charge the CopperPro.

Do not use the CopperPro if it operates abnormally.
Protection may be impaired.

Inspect the CopperPro before using. Do not use itifitis

damaged.

When servicing the CopperPro, use specified replacement
parts only.

This product is not intended to be used to measure mains
voltages (CAT I, II, lll or IV) and should only be connected to
powered circuits where over-voltage protections have been
incorporated.
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Table 1-1 describes the international electrical symbolsthat are found on the
CopperPro and used in this guide.

Table 1-1. International Electrical Symbols

Symbol Meaning
A Warning: Risk of electric shock.
A Important Information. See specific explanations where this

symbol is displayed in this guide.

=i Equipment is protected by double insulation or reinforced
insulation to protect the user against electric shock.

o Battery should be recycled.
-
< Do not mix with solid waste stream. Dispose using a qualified
X .
d recycler or hazardous material handler.
C€ Conforms to the requirements of the European Union and
European Free Trade Association (EFTA).
@ Canadian Standards Association. Conforms to relevant safety
oTus standards in Canada and the United States.
i@ This instrument contains a Nickel Metal Hydride battery pack.

‘‘‘‘‘ Fluke Networks subscribes to the U. S. Rechargeable Battery
Recycle Corporation (RCRB) program. Contact your authorized
Fluke Networks Service Center for recycling information.
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Care and Maintenance

The CopperPro is designed to be maintenance free. Treat it with care to ensure
the best performance. The suggestions below will help you to fulfill the
obligations of the warranty and enjoy the tester for many years.

Avoid rough handling

Although the CopperPro is designed for use in the rugged OSP
environment and can absorb a generous amount of shock and vibration,
avoid dropping the tester. If you must ship the tester, use the origina
packaging.

Clean carefully

The plastic casing for your CopperPro has afinish that should retain its
durability for many years. To clean the tester, use a soft, sightly damp
cloth. To remove any stains, use amild soap. Never use detergents,
solvents, or abrasive cleaners on the CopperPro.

Service and Adjustment

Service and adjustment of the CopperPro should be performed by trained
Fluke Networks service personnel only.

If you experience a problem with the CopperPro, visit the Fluke Networks
Web site at www.flukenetworks.com. Click Support to display the Support
Solutions page. You can also send email to fluke-assi st@flukenetworks.com
or call one of the following numbers to report a problem:

USA: 1-888-993-5853

Canada: 1-800-363-5853

Europe: +31-402-675-200

Japan: +81-3-3434-0181

Singapore: +65-738-5655

Anywhere in the world: +1-425-446-4519
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If the CopperPro requires repair, service center personnel will provide you

with shipping information and repair prices. If the CopperPro is covered under
warranty, it will be promptly repaired or replaced (at Fluke Network’s option)
and returned to you, postage paid, at no charge. See the registration card for
warranty terms. If the warranty has lapsed, Fluke Networks will repair the
CopperPro for a fixed fee and return it, postage paid, to you.

Checking the Shipping Container

Remove the items from the shipping container and check that the package
contains all of the standard accessories in the following list. Match each item
with those shown in Figure 1-1. If any item is missing or damaged, contact
your place of purchase.

e 990DSL CopperPro Loop Tester

* NiMH Rechargeable Battery Pack (installed; PN 665083)
e Test Lead Bag (PN 1610449)

«  Power Supply INTL (PN 944223)

e Shoulder Strap (PN 1576950)

* RS-232 Cable (PN 944806)

e 12V Vehicle Battery Charger/Adapter (PN BE720)

e Line Cord (as appropriate for the country of usage)

e RFL Strapping Cord (PN 1320505)

e Wire Gauge (not shown; PN 1312371)

e This User’s Guide (not shown; PN 1554870)

e Warranty Registration Card (not shown; PN 929158)

For a list of replacement parts and optional accessories that you can order for
your CopperPro, see Appendix B.
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Checking the Shipping Container

990DSL

Copper Pro
Loop Tester
and Holster

12V Vehicle
battery/charger
adapter

=d

< Power supply INTL

2

NiMH rechargeable
battery pack
(installed)

Line cord

acy75f.eps

Figure 1-1. Standard Accessories
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Technical Support

Fluke Networks offers avariety of support options to help you get the most
from your CopperPro. If you require technical support, please have the
following information available:

e Your name and company
e Model number and serial number of the CopperPro

* A description of the problem and any error messages that appear on the
LCD.

For application or operation assistance or information about the tester, you can
send email to fluke-assist@flukenetworks.com or call one of the following
numbers;

USA: 1-800-283-5853

Canada: 1-800-363-5853

Europe: +31-402-675-200

Japan: +81-3-3434-0181

Singapore: +65-738-5655

Anywhere in the world: +1-425-446-4519

Y ou can aso visit the Fluke Networks Web site at www.flukenetworks.com.
Click Support to display the Support Solutions page.
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Chapter 2
Controls and Connections

Introduction

This chapter describes the physical layout of the CopperPro. The chapter

begins with an overview of the tester’s front, side, and back panels so that you
know where the various controls and connectors are located and so that you
can familiarize yourself with the functions of the keys and indicators. You will
then learn how to connect the CopperPro to an external power supply and a
printer and how to charge the tester’s internal battery pack.
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The CopperPro Loop Tester: at a Glance
This section acquaints you with the physical layout of the CopperPro.

Front Panel

Figure 2-1 identifies the elements on the tester’s front, top, and side panels.
Following the figure are descriptions of the numbered items in the illustration.

Top connector panel
(test lead jacks)

R

FLUKE, 990DSL  CoprerPro
networks LOOP TESTE
—net
* POTS A to-Test

* ADSL Auto-Test
* TDR Auto-Test

LCD (Single-ended POTS Test Sequence)

Side
connector
panel

Keypad

acy02f.eps

Figure 2-1. Top, Front, and Side Panels
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LCD

The LCD is a shock-mounted, sunlight-readable, ¥4-VGA (320 x 240 pixel)
graphic Liquid Crystal Display. A low-power Electro-luminescent (EL)
module provides backlighting to the LCD.

The LCD has two areas:
« Display area(®)

This area displays the prompts, test and setup menus, test results, and
messages.

»  Four softkey label®)

These labels identify the screen-dependent function keys. To activate a
function, press its softkey (1, 2, 3, or 4), which is located on the tester’s
keypad directly below the label.

Keypad

The keypad is a sealed, waterproof membrane that has 29 keys. Table 2-1
describes the function of each key.

Table 2-1. Functions of the CopperPro Keys

Key Function

E]E] Four rectangular numbered keys that are located directly
under the LCD.

[BE] These are software-defined keys (called “softkeys”) that
carry out commands related to the currently displayed
screen. To locate the function of a key, look on the LCD
directly above the key.

Starts the selected test and stops the currently running test.
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Table 2.1.

Functions of the CopperPro Keys (continued)

ey

Function

Turns the LCD’s backlight on or off.

Turns the CopperPro on or off.

O|1®|®|x

Yellow Shift key.

Some keys have two functions (for example, the BACK
key). When you press and release the Yellow Shift key,
then press a key that has two functions, the alternate
function of the key is activated. If a key has two functions,
its alternate function is printed in yellow letters above the
key.

Causes the CopperPro to go “off-hook” on the T & R test
leads and function as a telephone dial set. Hangs up when
pressed again.

USER OPTIONS

Press O then to display the USER OPTIONS menu.

PRINT SCREEN

SAVED
RESULTS

Has two functions:
e Press to access stored results files.

« Press () then to print the contents of the
currently displayed screen.
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Table 2-1. Functions of the CopperPro Keys (continued)

Key

Function

HOME

BACK

Has two functions:

«  Press to return to the previously displayed
screen.

«  Press O then to display the Main menu (see
Figure 3-2).

DS

Four directional arrow keys have the following functions:

e To select a test or edit a parameter, press an arrow
key to move the cursor in the direction in which the
arrow points (up, down, left, or right).

«  Press (). Then press ) to decrease or (& to
increase the contrast of the LCD.

e Press (. Then press ® to increase or ® decrease
the volume of the speaker.

ENTER

Does the following:
e  Selects test options.

. Exits Edit mode.

Alphanumeric
Keys

Provide a 12-key telephone pad so that you can enter
numbers, the asterisk (*), and pound sign (#).

Press (), then press the associated number key to
select an alphabetic character, the decimal, space, or
dash. Press () again to exit alphabetic entry mode and
return to number entry mode.

Note

To display an alphabetic character, press O,
then continue to press the associated number
key until the desired alphabetic character

appears.
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Top Connector Panel

The top connector panel has five 2 mm test lead connectors. These connectors
are color-coded for easy identification. The test lead connectors are identified
in Figure 2-1 asfollows:

() Tip test lead (black)

(2 Ring test lead (red)

(3 Ground test lead (green)
(@) Tip 1 test lead (yellow)
(5) Ring 1 test lead (blue)

Side Connector Panel

The side connector panel is protected from rain by atethered plug that is
attached to the holster. This panel has the following components, which are
identified in Figure 2-1:

*  RS-232port (1)

A nine-pin male D-Sub connector with locking nuts. The RS-232 port and
the supplied RS-232 cable are needed when you download programs from
a PC to the tester and when you control the tester remotely from a PC.
With a printer cable connected, the RS-232 port enables you to print serial
data.

»  DC power jack (2)

A barrel jack that is used to power the tester externally and charge the
battery. Thisjack accepts a12-15 VDC center-positive voltage that is
provided either by the supplied AC power supply or the optional Vehicle
Power Cord.

2-6



Controls and Connections 2
The CopperPro Loop Tester: at a Glance

+  Charging status LED ((3))

A bicolor (red and green) LED that indicates the charging status of the
internal battery pack (see “Charging the Battery” for details).

Back Panel

The tester’s back panel is shown in Figure 2-2. This panel contains a speaker
(item(1)) and a microphone (itef®). The speaker and microphone enable you
to use the CopperPro as a dial set (see “Operating the Tester as a Dial Set” in
Chapter 3 for instructions).

—————"—___ )\
N Ve
- St lo
- >
N g— /7
° ©J
N/

acyO04f.eps

Figure 2-2. Back Panel
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Connecting the CopperPro

This section shows you how to connect the CopperPro to AC power, an
automobile battery, a printer, and a PC.

Connecting to AC Power

When the tester is connected to AC power, you can use the power supply asa
continuous power source. In thisway, you can test for long periods of time
without depleting the tester’s batteries.

To connect the CopperPro to AC power, follow these steps:
1. Plug the AC power cord into an AC outlet.

2. Connect the power cord DC Barrel plug into the DC connector. This
connector is located on the tester’s side panel (see Figure 2-1).

3. Do one of the following:

e Turn off the tester to begin charging (see “Charging the Battery” for
details).

e Turn on the tester and begin using.

Connecting to an Automobile Battery
To connect the CopperPro to a 12 VDC automobile battery, follow these steps:

1. Plug the male cigarette lighter plug on the Vehicle Power Cord into the
vehicle lighter socket.
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2. Connect the DC barrel plug on the Vehicle Power Cord into the DC
connector. This connector is located on the tester’s side panel (see Figure
2-1).

3. Do one of the following:
* Turn off the tester to begin charging.

e Turn on the tester to begin using.

Connecting to a Printer
To connect the CopperPro to a serial graphics printer, do the following:

1. Attach the nine-pin female connector on the printer cable to the
CopperPro D-Sub connector.

2. Attach the nine-pin male cable connector to the printer.

Connecting to a PC

If the CopperPro is connected to a PC, you can download and upload files and
control the tester remotely from the PC. To connect the CopperPro to a PC, do
the following:

1. Attach one end of the supplied RS-232 cable to the RS-232 port, which is
located on the tester’s side panel (Figure 2-1).

2. Attach the other end of the supplied RS-232 cable to an available port on
the PC.
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The Battery

The CopperPro operates on areplaceable NiMH battery pack. The battery
typically provides between 16 to 24 hours of operating time. This section
shows you how to check and recharge the battery.

Checking the Remaining Battery Capacity

To find out what the remaining capacity of the internal battery pack is, do the
following:

1. PressO then to display the USER OPTIONS menu.

2. Select Battery Status, then press (e,

The Battery Status screen is displayed. This screen gives you the
following information about the internal battery pack:

e Battery voltage (VDC)
e Battery capacity (%)
e Estimated remaining run-time (in hours, based on normal usage)

e Battery temperature (°F)

Note

After you turn on the tester, the startup screen displays this same
status information about the battery.
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In the upper right corner of the screen, the tester displays two icons, which
indicate the following:

e Externa power sourcein use (AC power or not AC power)

e Battery capacity

Responding to Low Battery Warnings

When the NiMH battery pack has about 30 minutes of operating time
remaining, the tester issues atone and displays alow-battery warning on the
LCD. Thiswarning overlays the currently displayed screen.

Note
To remove the warning, press

If the low battery warning appears while you are operating the tester, it is
advisable to connect the CopperPro to an external power source within the
next several minutes to guarantee that the currently displayed test datais not
lost due to a power failure. If you continue to operate the CopperPro without
an external power source, the tester issues afinal distinctive audible tone and
powers itself off.

Charging the Battery

To charge the battery, either connect the CopperPro to AC power (see
“Connecting to AC Power”) or connect it to an automobile battery (see
“Connecting to an Automobile Battery”).
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During operation from either external power source, the battery receives a

“trickle” charge that allows you to operate the tester for extended periods of
time without discharging the internal battery pack. When the CopperPro is
connected to an external power source but turned off, the battery automatically
undergoes a fast-charging cycle.

A full charging cycle can take between two to three hours to complete. The
charging status LED on the side connector panel indicates the state of the
charge as one of the following:

Flashing red: indicates that the battery is being prepared for fast charging.
This state lasts for several seconds before the battery enters the fast
charging mode. This state will be extended for extremely low-voltage or
high temperature battery conditions.

Steady red: indicates that the battery is in fast charging mode. In this
mode, it can take up to three hours for a completely discharged battery
pack to charge.

Steady green: indicates that the battery is in the final stages of charging.
The first stage, which typically lasts for about 30 minutes, occurs after the
fast charging mode is the “top off” state. The final stage is the “trickle
charge” state. In this state, the battery is fully charged. The CopperPro can
be left in the trickle charge state for an indefinite period of time, without
harm.
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Discharging Battery

To properly discharge the battery, you can |eave the tester on until the battery
drains or you can use the discharge facility. To use the discharge facility,
complete the following:

1

2
3.
4

PressO then to display the USER OPTIONS menu.
Select Battery Status, then press (=],

Follow the on-screen instructions to disconnect the tester from the external
power source. Then, press(, J(Okay).

Press (].
The tester begins to discharge the battery.
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Chapter 3
Setting Up and Operating the
CopperPro

Introduction

This chapter shows you how to set up the CopperPro so that it suits your
particular testing needs and operating preferences. The chapter begins with an
introduction to the menu system and shows you how to locate desired tests,
operationa functions, and setup parameters. The chapter concludes by
showing you how to perform basic tasks, such as adjusting the speaker
volume, changing the contrast and brightness of the LCD, and using the
CopperPro to dial atelephone number.
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Turning the CopperPro On and Off

To turn on the CopperPro, do the following:

1

3-2

Press (@. Thisisthe green On/Off key, which islocated in the bottom left
corner of the keypad (see Figure 2-1).

The CopperPro startup screen (Figure 3-1) is displayed:

FLUKE CopperPro

networks

Software Version : 1.00
Hardware Revision : 1.00
Installed Options : TDR, Wideband

Battery Charge Status : 25 %
Estimated Run-time :4 Hours

-
[

Self-Test in Progress ...

acy03s.eps

Figure 3-1. CopperPro Startup Screen

The startup screen displays general information about the tester: the
software version and hardware revision, installed options (if any), and
battery status and estimated remaining run-time.

To turn the tester off, press (@ again.
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The Menus

The CopperPro’s test selections, setup configurations, and results are accessed
through a menu system. This section shows you how to displajathe
menu. You will then learn how to display the test and setup menus.

Displaying the Main Menu

TheMain menu is the top-level menu. From this menu, you can access all of
the CopperPro’s setup and testing functions.

After you turn on the CopperPro, it conducts a series of self-tests, then displays
theMain menu (Figure 3-2). If the CopperPro is already turned on, you can
return to themain menu from anywhere in the menu hierarchy by pressing

then pressingy].

POTS Auto-Test

ADSL Au to-Test
TDR Auto-Test

(Single-ended POTS Test Sequence)

Press TEST to Start
or Select Toolbox / Setups

POTS XDSL TDR

c : : Setups

acy05s.eps

Figure 3-2. Main Menu
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From the Main menu, you can access the following:

Auto-Tests

The menu lists the three Auto-Tests: POTS, ADSL, and TDR. Each Auto-
Test is comprised of aseries of individual diagnostic teststhat runin
sequence automatically with the press of asingle key. The POTS, ADSL,
and TDR Auto-Tests are described in Chapters 4, 5, and 6, respectively.

“Toolbox” tests

Each “toolbox” contains a group of functionally related individual tests.
The POTS, XDSL, and TDR softkeys, which are located at the bottom of
theMain menu, each let you access a group of tests. For descriptions of
the tests in the POTS, XDSL, or TDR toolbox, see Chapter 4, 5, or 6,
respectively.

Test setup menus

The Setups softkey provides direct access to the setup menu for a selected
(highlighted) test. For information on setting up a test, see the setup
section for that test in Chapter 4, 5, or 6.

Displaying the Previous Menu or Screen

To display the previously displayed menu or screen, pregs

Displaying a Setup Menu

This section shows you how to display the setup menus for an Auto-Test and a
test in a toolbox. For descriptions of the setup parameters found on these
menus, see “Generic and Test-Specific Setup Parameters”.
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Auto-Test Setup Menu
To display the setup menu for an Auto-Test, do the following:

1. From the Main menu (Figure 3-1), press ® to select the desired Auto-
Test.

2. Press(.] (Setups).
The Setups menu for the Auto-Test you selected is displayed.

Toolbox Test Setup Menu

To display the setup menu for atest in atoolbox, do the following:

1. Fromthe Main menu, press(. J(POTS), [ J(XDSL), or . J(TDR).
A menu of testsin the toolbox is displayed.

2. Select thetest that you want to set up. Then, press(. J(Setups).
The Setups menu for the selected test is displayed.

Generic and Test-Specific Setup Parameters

Figure 3-3 shows a typical setup menu for atoolbox test (VF Noise). Every
setup menu has two groups of parameters. The first group consists of three
generic parameters (described in Table 3-1). The parameters are considered
“generic” because they apply & of the CopperPro’s tests.

You can change the value of a generic parameter from any setup screen (see
“Editing the Setup for a Test”). Just be aware that when you save the change, it
is stored in the tester's memory and appliessey CopperPro test.
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Setups - VF Noise |

Facility Cable No. - EN{e]sts{ol:!
Pair / Terminal No. - 1001
CopperPro Pair No. - 1_

Term. Impedance - 600 Ohms
Measurement Filter - C-Message
Nm Pass Thresh. - <20dBrn
Pl Pass Thresh. - <80dBrn
. Restore
Edit Defaults

acy07s.eps

Figure 3-3. Typical Setup Menu

The second group of setup parameters consists of those that are specific to the
selected test. On the Setup-VF Noise screen (shown in Figure 3-2), the four
parameters on the bottom of the screen apply to the VF Noise test only. For

descriptions of the setup parameters for a particular test, refer to the tablein
the setup section for that test.
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Table 3-1. Generic Setup Parameters

Parameter Description

Facility Cable No. This number defines the cable name of the pair on
which the test is being conducted.

In the highlighted field, supply the alphanumeric
cable name (16 characters maximum).

Pair/Terminal No. This number defines the specific single cable pair,
the cross-box binding post, or the inside terminal
number on which the test is being conducted.

In the highlighted field, supply the number (five digits
maximum).

Instrument Pair No. The CopperPro test lead pair number.

In the highlighted field, type a 1 (for T & R) or 2 (for
T1 & R1, if no external multiple-pair access modules
are attached).

Editing the Setup for a Test
To edit the setup for atest, complete the following:

1. To changethe value of a generic parameter, refer to the information in
Table 3-1 and complete the following for each parameter you want to
change:

a) Press ® or ® to select the parameter. Then, press (. J(Edit).
Thetester is now in Edit mode.

b) Inthe highlighted field, use the keypad to type the desired value.
When you finish, press [eve].

The values are saved in the tester's memory and apply to all
CopperPro tests until you change them.
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2. Tochangethe value of atest-specific parameter, complete the following:

3-8

a) Press® or ® to select the value you want to change. Press(, J(Edit).

The tester is now in Edit mode.

Note

Consult Table 3-2, which provides some helpful tips for
operating the tester in Edit mode.

b) Do thefollowing:

If the parameter you want to change has a fixed group of choices,
press® or & until the desired choice appearsin the field. Then,
press to save the selection.

OR

If the parameter has an a phanumeric field, a blinking cursor

appears on thefirst (Ieft-most) character in thefield. To change

the parameter’s value, use the keypad to type the new value. As
you type each character, it appears in the field and the cursor
advances to the next position, allowing you type the next
character. When you finish, prdss| to save the change.
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Table 3-2. Operating the Tester in Edit Mode

If you want to

Do this

Put the tester in Edit mode

Press [ J(Edit).

Enter numbers, asterisk (*) or
pound sign (#)

Type the values directly from the keypad by
pressing the number keys, asterisk (*), or
pound sign (#).

Enter alphabetic characters

Press O to put the tester in alphabetic text
entry mode. Then, press the key with the
desired alphabetic character. Keep pressing
the key until the desired alphabetic character
is displayed.

Exit alphabetic text entry Press Q.
mode and return to numeric

entry mode

Move the cursor forward one | Press ©.
position without changing the

displayed character

Move the cursor backward Press @).
one position without changing

the displayed character

Move the cursor back one Press (==].
position and overwrite the

previous character

Exit Edit mode and save the |Press [em),

changes

Exit Edit mode, without
saving the changes

Press [ J(Edit).

Restore factory default setup
values

Press [ J(Restore Defaults).
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Configuring the Tester

This section shows you how to configure the CopperPro so that it functions

appropriately for your particular work environment and testing situations. The
USER OPTIONS menu (Figure 3-4) lists the options available for configuring
the tester and customizing it to your needs.

3-10

Zero Lead Phone Power-Save | Language
Sl Numbers Timers & Units
Batter y Program RS232 Port )
Status Download Setup Date / Time
System Company Saved
Version Info. Results | Self-Test

(Test Lead calibration)

or press System Setups.

Select function, then press Enter;

System
Setups

Figure 3-4. USER OPTIONS Menu
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Setting the Date and Time

To set the date and time, follow these steps:

1
2.

Press O, then to display the USER OPTIONS menu (Figure 3-4).
Select Date/Time. Press (],
The Date/Time menu is displayed.

Press ® to move the cursor down to the Time Display Mode field. Press
(LJ(Edit). Then, press ¢ to select one of the following formats for
displaying the time:

e 12-hour (default)

e 24-hour
Press =] to save your selection.

Press ® to move the cursor down to the Date Display Mode field. Press
(LJ(Edit). Then, press ¢ to select one of the following formats for the date:

« MM/DD/YYYY
e DDMMYYYY
Press =] to save your selection.

Press® to move the cursor up to the Current Time field and set the time.
To do this, complete the following:

a) Press(.](Edit). Inthe Hour field, type the hour. Then press [==] to
save thevalue.

b) Press() to move the cursor to the Minutes field. Press (. J(Edit). Type
the minutes, then press to save the value.

c) If you selected 12-hour asthe time format, press ¢» to move the
cursor to the Time of Day field. Press(. J(Edit). Press® to select AM
or PM, then press =] to save the selection.
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6. Press® to move the cursor to the Current Date field and set the date. To

do this, complete the following:

d) Press({.](Edit). Inthefirst field, type the number for the current
month (or day, if you selected DD.MM.YYY'Y as the display mode).
Press [==r] to save.

€) Press© to movethe cursor to the next field. Press(, J(Edit). Typethe
number for the current day (or month), then press to save.

f)  Press( to move the cursor to the Y ear field. Press(, J(Edit). Typethe
year, then press to save.

Y our tester is now programmed with the current time and date.

Setting a Timer to Conserve Power

To conserve battery power, you can program atimer that automatically
switches the tester into low-power mode or power-down mode after a specified
period of inactivity.

The CopperPro has two timers:

“Snooze” Timer

Causes the CopperPro to go into low-power mode if no keypad activity is
detected for the user-specified time period. When the time elapses, the
tester emits a distinctive tone and the display goes blank.

Press any key to reactivate the tester and reset the timer.
“Power Down” Timer

Causes the CopperPro to automatically turn off if no keypad activity is
detected for the user-specified time period. The tester emits distinctive
tone when the time elapses and turns itself off.

Pres @ to turn the tester back on.
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To set atimer, follow these steps:

1
2.
3.

Press O, then to display the USER OPTIONS menu (Figure 3-4).
Select Power-Save Timers. Press [am),

To change a timer’s setting, position the cursor on the timer. Then, press
(J(Edit).
Supply the desired period of inactivity. Then, pfess to save the value.

Note

The default period of inactivity is 10 minutes for the Shooze timer and
20 minutes for the “Power Down” timer.

Selecting a Language and Associated Units of Measure

The CopperPro displays and printsinformation in the following languages:

English (U.S,, U.K., and Canada)
Spanish (S.A. and Mexico)
Portuguese (S.A.)

French

German

The tester also displays length in different units of measure.

When you select a language for the tester’s displays, the units of measure
associated with that language (and country) are automatically chosen. These
include units of measure for temperature, distance, and VF Noise, as well as
conductor names and the typical wire gauges that are employed for the
language/country you selected.

The default language for the tester’s display@niglish (USA).
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To change the language and associated units of measure, complete the
following:

1. PressQ then to display the USER OPTIONS menu (Figure 3-4).
2. Select Language & Units. Press [,
The cursor is positioned on the Language field.

3. Press(_J(Edit). Then, press ¢ to display the desired language/country.
Press to save your selection.

The language you selected now appearsin the Language field. The units of
measure associated with that language are also displayed.

Creating a Phone List

Y ou can create and store alist of telephone numbers that you use frequently.
The list can save you time when you run the dial-up tests described in Chapter
4. The tester can store up to 20 telephone numbers. If a number changes or is
no longer needed, you can edit it or deleteit from the list. This procedure
shows you how to add and delete phone numbers.

To create a phone list:

1. PressQ then to display the USER OPTIONS menu (Figure 3-4).
2. Select Phone Numbers. Press [,

3. PressAdd Number.

4. Use the tester’s keypad to type the number, then preks

The number is added to the phone list.
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To delete a phone number:

1
2.

Select the number that you want to del ete.
Press Delete Line.

The selected number (and associated information in the “Remarks”
column) is removed from the phone list.

To edit a phone number or notes in Remarks field:

1.

Press thé) or©® key to select thBlumber or Remarks field. Then, press
(J(Edit).

Press thé) or & key to move the cursor to the desired position within the
selected field. Do the following:

« To type numbers, the asterisk (*), and pound (#) characters, press the
desired key.

« To type alphabetic characters (uppercase only), pressen press
the desired key.
Notes

To put in a space, press (O then press 0.

To toggle between al phabetic and numeric entry modes,
press O.

Presg==] when done.
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Storing the Serial Number and Property Information

If desired, you can store the serial number and owner information for your
CopperPro in the tester's memory.

To store property information for the tester, follow these steps:
1. Presg)) then(@] to display theJSER OPTIONS menu (Figure 3-4).
2. SelectCompany Info. Presge].

TheCompany Info. screen is displayed. The cursor is positioned on the
Name field.

3. To supply information on this screen, complete the following:

Note

Zipcode and Phone No. can have up to 16 alphanumeric
characters. All other parameters can have up to 30 alphanumeric
characters.

a) Position the cursor on the desired field. Then, drgéadit).
b) Use the keypad to enter alphabetic or numeric information.

To enter alphabetic information, préssto put the tester in Shift

mode. Then, press the desired alphabetic key until the character you
want is displayed. Pre§s to advance the cursor to the next position
and type the next character. Continue in this manner until the desired
information is displayed.

To enter numeric information, press the desired number key.@®ress
to advance the cursor to the next position and type the next number.
Continue in this manner until the information you want is displayed.

c) Presge=]to save.
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Configuring the Serial Port

If you want to print, download and upload files, or operate the CopperPro
remotely, you need to enable communications between the tester and an
external PC or printer. The baud rate is pre-configured at 38.4 kb/s for PC
uploading and downloading operations.

To configure the tester’s serial port for communications with a serial printer,
complete the following:

1. Presg) then(@] to display theJSER OPTIONS menu (Figure 3-4).
2. SelectRS232 Port Setup. Presgem).

3. TheRS-232 Port Setup screen is displayed. The cursor is positioned on
theBaud Rate parameter.

4. To change the information on this screen, complete the following for each
parameter:

a) Position the cursor on the parameter, then prégdit).
b) Pres<» until you display the desired choice.

c) Presgen=]to save your selection.

Creating a Custom Header for Test Result Files

You can create a custom header for your test result files. The purpose of the
header is to identify the operator, company name, test site, and job number.
When you view or print a test report, the information that you supply in the
following procedure can be selected to appear in the header of the file. This
information applies to all of your saved result files until you change it.

To create a header, follow these steps:
1. Presg)) then[@] to display theJSER OPTIONS menu (Figure 3-4)
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2. Press(, J(System Setups). Press e,
The System Setups screen (Figure 3-5) is displayed. This screen has four
parameters. The cursor is positioned on Operator Name.
Note

The information you supply for each parameter on this screen can be
up to 30 alphanumeric characterslong.

System Setups |

Operator Name -
Wire Center - FLEETWOOD CO
Location - 2144 Adams St.
Job Number - 1021-4443

To include Operator Name, Location, & Job

Number in Saved Test Results Header, press
"Include All"* below :

Include List Wire

Edit All Centers

acy09s.eps

Figure 3-5. System Setups Screen

3. Tosupply an operator name, press(, J(Edit). In the Operator Name field,
type the name. When you finish, press [ew].

Note

Consult Table 3-2 for assistance with operating the tester in the Edit
mode.
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Press (® to move the cursor to Wire Center. Press(,_J(Edit) and supply the
desired information. When you finish, press (e,

Note

Wire Center defines the primary work location, such as a Central
Office Exchange, Cross-Connect Box, or Inside Terminal name. The
tester automatically includes the information that you supply for Wire
Center in the header.

Press ® to move the cursor to Location. Press (. J(Edit) and supply the
desired information. When you finish, press (.

Press (® to move the cursor to Job Number. Press(, J(Edit) and supply
the desired information. When you finish, press [ev=].

To include the information you supplied for the Operator Name,
Location, and Job Number in the header for your result files, press
(J(Include All).

Note

If you do not press(. J(Include All), the tester includes only the
information you supplied for Wire Center and a timestamp.
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Performing Basic Operations

This section shows you how to perform basic CopperPro operations so that
you can quickly get started using the tester. Read this section before you run
any tests.

Calibrating the CopperPro

To ensure maximum accuracy of test results, you should calibrate the
CopperPro at the start of the day, whenever a significant temperature change
occurs, or before you make extremely critical measurements.

The Zero Leads utility is atest lead calibration function that allows the
CopperPro to compensate for test |ead resistance and capacitance in
subsequent Resistance Fault, RFL, and Opens measurements. The constants
generated from this test are stored in non-volatile memory and are retained
even after you turn off the tester.

To calibrate the CopperPro, complete the following:
1. PressO then to display the USER OPTIONS menu (Figure 3-4).
2. Select Zero Leads. Press o),

3. Asinstructed, connect the Pair 1 and Ground test leads together, then
press ().

4. When prompted, disconnect the test leads, then press [].

If no faults are detected, a “Zero Leads Completed” message is displayed.
If a problem with measurement values is detected, an error message is
displayed.
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Turning the Backlight On and Off

When you use the tester in low light conditions, you can turn on the backlight
for better viewing.

To turn the backlight on and off, press (). This key is located halfway down
the keypad on the |eft side of the front panel (see Figure 2-1).

To display the screen in reverse video so that it is easier to view in low-light
conditions, press O then (). To return to normal video, press O-() again.

Adjusting the Contrast of the LCD
To adjust the viewing contrast of the LCD, complete the following
1. PressQ.

Note

Thisisthe yellow Shift key, which islocated in the lower right corner of
the keypad (see Figure 2-1). In the lower left corner of the screen, the
word “Shift” appears to indicate that the tester is in Shift mode.

Press &3 to decrease the contrast or ¢ to increase the contrast.

3. After thelevel of contrast is acceptable to you, press O again to save the
setting.
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Adjusting the Volume of the Speaker

The CopperPro has a speaker that emits a distinctive sound when akey is
pressed or when certain testing operations are being performed.

To adjust the volume of sound, do the following:

1

Press(). Then, press® to increase the volume or ® to decrease the
volume.

When you press the arrow key, the speaker emits atone at the newly
adjusted volume, giving you a sample of the level of sound.

When the volume is acceptable to you, press O again.

The new setting is saved in memory and remains in effect even after you
turn off the tester.

Displaying System Information

To find out what version of software you have or what options are installed on
the tester, complete the following:

1
2.

Press O then to display the USER OPTIONS menu (Figure 3-4).
Select System Version. Press [eves).

The System Version screen displays the following information about the
tester:

»  Software version loaded
e Top assembly hardware revision

* Installed options (if any).
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Operating the Tester as a Dial Set

To operate the CopperPro asadial set, do the following:

1
2.

Turn on the CopperPro.

Connect the T (Tip) and R (Ring) test leadsto aworking POTS line. If the
lineis aground-start line (as opposed to loop-start), connect the G
(Ground) test lead to the cable sheath or C.O. ground.

Press 6.
The Dialing Mode Selection screen is displayed.
Do one of the following:

e Toautomaticaly dia the number, press(. J(Auto-Dial). Select the
number from the list, then press(=].

»  Tomanualy dial the number, press(. J(Manual Dial). Then, dia the
number from the keypad.

When you finish dialing, turn the tester over.

Y ou can how use the speaker and microphone as a standard handset.

Note

If the volume of the speaker needs to be adjusted, see “Adjusting the
Volume of the Speaker” in the 990DSL CopperPro Loop Tester Users
Guide for instructions
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Running a Self-Test

The self-test isarigorous test of the internal CopperPro hardware. Run a self-
test to verify that your tester is operating properly. If the self-test fails, a
diagnostic message is displayed.

The CopperPro has the following self-tests:

* POTSsef-test

WB sdf-test

* TDR self-test

To run a self-test, complete the following:

1. PressQ then to display the USER OPTIONS menu (Figure 3-4).
2. Select Self-Test. Press e,

3. Pressthe softkey for the self-test that you want to run. Then, press [=].

Printing Displayed Results and Setup Information

Y ou can print any setup information or test results that are currently displayed
on the tester's LCD. To do this, follow these steps:

1. Connect one end of the optional serial printer cable to the CopperPro’s
RS-232 port. Connect the other end to the serial printer.

2. Display the setup or result screen that you want to print.
3. PresgD thenzz).
The contents of the currently displayed screen are sent to the printer.

If you want to print saved test results, see Chapter 7, “Saved Test
Results”.
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POTS Testing and Fault Location

Introduction

This chapter shows you how to use the CopperPro to identify and locate
common physical problems on OSP copper pairs. The chapter begins by
showing you how to set up and run a POTS Auto-Test. The POTS Auto-Test is
comprised of a sequence of individual parametric tests that run automatically.
Results from an Auto-Test test can give you a quick overall assessment of the
performance characteristics of a pair.

The chapter then describes the tests in the POTS toolbox. This toolbox
contains agroup of individual, specialized tests that can provide detailed
information to help you diagnose specific problemsin acable. In the POTS
toolbox, you will find a set of copper media tests, which are designed to
identify and locate faults and test for continuity in acable. Also included in the
POTS toolbox are a group of transmission tests. When a pair shows signal
transmission problems, these tests provide accurate measurements of signal
loss, metallic noise, and power influence to help you analyze faults and resolve
transmission-related i ssues.
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POTS Auto-Test

The POTS Auto-Test is an automatic test that is comprised of a prioritized
series of single-ended parametric tests. With the press of asingle key, the
CopperPro runs these tests in a specified order until afault is detected that
prohibits further testing. The POTS Auto-Test isideal for use by the novice or
infrequent operator because it can provide a starting point in the process of
testing and analyzing faults on a pair of copper telephone cables.

Table 4-1 lists the individual tests that comprise the POTS Auto-Test. Most of
the tests are user selectable, which gives you the flexibility to customize an
Auto-Test that fits your particular testing situation. Thetestslisted in Table 4-1
can also be run individually (see “POTS Toolbox Tests” for details).

Setting Up a POTS Auto-Test
To set up a POTS Auto-Test, complete the following:
1. Display themain menu (Figure 3-2). Then, seléxdTS Auto-Test.
2. Presg. J(Setups).
The Setups—-POTS Auto-Test screen (Figure 4-1) is displayed:

Setups—POTS Auto-Test |

Facility Cable No. - [INgeitelez]

Pair / Terminal No. - 1001
Instrument Pair No. -

Voltage

Shorts & Grounds -
Opens

Load Coils -
Loop Devices

VF Noise

VF Long. Balance

oy
FizE<r < =

Restore

Edit Defaults

acylls.eps

Figure 4-1. POTS Auto-Test Setup Screen
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Two groups of setup parameters are listed on this screen. Thefirst group
consists of the generic setup parameters, and the second group lists the
tests that you can run under the POTS Auto-Test (refer to Table 4-1).

3. If desired, supply avalue for each generic setup parameter.

Note

Table 3-1 describes the generic setup parameters. If you need
instructions for changing their values, see “Editing the Setup for a
Test” in Chapter 3.

4. Select the tests that you want to include in the Auto-Test. For each test, do
the following:

a Press® or ® to select the test. Then, press(, J(Edit).

b) Press® or ® to select Y if you want to include the test or N if you
do not want to include the test.

c) Press[==|to save your selection.

Note

To restore the factory default values of the setup parameters, press
(J(Restore Defaults).

To change the setup for any of the individual tests, see “Editing the
Setup for a Test” in Chapter 3.

Table 4-1 lists the tests you can include in the POTS Auto-Test.
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Table 4-1. User Selectable Tests for the POTS Auto-Test
Test Description Settings (default in bold)
Voltage Measures AC and DC No choices.

voltages on each leg (TR,
TG, and RG) of the pair.

The test is always performed
(ACV and DCV).

Shorts & Grounds

Measures the resistance
on eachleg (TR, TG, and
RG) of the pair.

No choices.

The test is always

coils.

performed.

Opens Measures the capacitance | Y enables the test.

of the pair, converting to .

. P 9 N disables the test.

distance based on the

setting selected for the Shorts & Grounds is a

Cable Type parameter. prerequisite test.
Load Coils Detects the number of Y enables the test.

N disables the test.

Opens is a prerequisite test.

Loop Devices

Detects the presence of
loop treatment devices,
fault-sectionalizing
devices, and Mechanical
Bell Ringers.

Y enables the test.
N disables the test.

There are no prerequisites
for this test.
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Table 4-1. User-Selectable Tests for the POTS Auto-Test (continued)

Test Description Settings (default in bold)

VF Noise Detects metallic (T-R) and | Y enables the test.
noise to ground. .
9 N disables the test.

There are no prerequisites

for this test.

VF Long. Balance | Detects the susceptibility |Y enables the test.
of .the pair to external N disables the test.
noise sources.
There are no prerequisites

for this test.

Starting and Stopping a POTS Auto-Test
You can start a POTS Auto-Test in one of two ways:
e From the Main menu (Figure 3-2), select POTS Auto-Test. Then, press

OR
e Fromthe Setups - POTS Auto-Test screen, press|=].

The POTS Auto-Test begins, running each of the tests that you specified in the
setup.

To stop a POTS Auto-Test at any time, press [=].




990DSL
Users Guide

POTS Auto-Test Results

When the Auto-Test ends, the CopperPro displays alist of the tests that were
conducted and reports an overall Pass or Fail result for each test. A POTS
Auto-Test results screen is shown in Figure 4-2:

POTS Auto-Test Open Tip
Test Results
AC Voltage : Pass
DC Voltage . Pass
Shorts & Grounds : Pass
Eal
Long. Balance :|Eail
Metallic Noise : Pass
Power Influence . Pass
Load Coils :No
Loop Devices :No
Details Setups

acy101s.eps

Figure 4-2. POTS Auto-Test Summary Results

Note

“N/S” in the Results column indicates that in the setup for the
Auto-Test, the test was not selected for inclusion. “N/A” indicates
that the test was selected for inclusion but was not run because of
severe voltage or resistance faults.

If one or more tests fail, the cursor is automatically positioned on the first
failed test (note that the cursor is positioned on the Opens test shown in Figure
4-2). Thefailing test is highlighted in steady, reverse-video format. If al tests
pass, the cursor is positioned on the first test in the list and that test is
highlighted.
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To view the summary result for atest, press® or & to scroll through the list
of tests. Asthe cursor is positioned on the name of atest, it is highlighted and
its summary result (Open Tip for the Openstest in Figure 4-2) isdisplayed in
the upper right corner.

Note

If an “N/S” or “N/A” designation is given for a particular test, no
summary result is displayed.

To view the details behind a summary result, press® or ® to position the
cursor on the name of the test, then press(._J(Details).

Note

To return to the summary results screen from a “Details” screen,

press/ =/,

To view the setup for atest, press® or ® to position the cursor on the name
of the test, then press (. J(Setups).

The POTS Toolbox

The POTS Toolbox includes the same tests that are available in the Auto-Test
(see Table 4-1) aswell as other fault location tests. From the toolbox, you can
run the tests individually and in any order that you want. This section
introduces the tests in the POTS toolbox, shows you how to run them, and
describes the results they provide.

4-7



990DSL
Users Guide

Starting and Stopping a Test in the POTS Toolbox

Unless otherwise noted under the description for a particular test, follow one of
these procedures to start atest in the POTS toolbox:

»  From the Main menu, press(, J(POTS) to display the POTS toolbox
(Figure 4-3). Press an arrow key to select the desired test, then press (=].

OR

« Display the setup menu for the desired test (see “Displaying a Setup
Menu” in Chapter 3), then prelss.

To stop a running test, press.

Shorts &
Opens F.L.
Voltage Grounds p R.F.L
Load Coils Leakage Loop Tracing
Stress Devices Tone
VFE Noise VFE Loss VF Long. Send
Balance VF Tone
POTS Dial-up Terminated Monitor
Auto-Test Tests VF Tests Line
(Measure AC and DC Voltage)
Press TEST to Start
POTS XDSL TDR Setups

Figure 4-3. POTS Toolbox
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Voltage Test

The Voltage test gives you a “snapshot” measurement of the AC and DC
voltages on each leg (TR, TG, and RG) of a pair. The test can automatically
determine a hazardous DC or AC voltage condition. It can also detect an idle
or busy POTS line, a special services circuit, or cross battery condition.

Setting Up a Voltage Test

To set up a Voltage test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3. When you set up the test, refer to Table 4-2, which
describes the setup parameters for the Voltage test.

Table 4-2. Voltage Test Setup Parameters

Parameter

Settings (default in bold)

ACV Hazard. Volt Threshold

250 VAC

Value ranges from 40 to 120.

ACV Pass Threshold

<10 VAC

Value ranges from 1 to 30.

DCV Hazard. Volt Threshold

2130 VDC

Value ranges from 70 to 150.

DCV Pass Threshold

<5VDC

Value ranges from 1 to 20.

DCV Test Impedance

100 KQ

or 10M fixed selections (2)
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Table 4-2. Voltage Test Setup Parameters (continued)

Parameter Settings (default in bold)

DCV Idle POTS Voltage High side =-60 to -46 VDC
Low side =4 to -4 VDC
Values range from 0 to + 99.

Low absolute value < high.

DCV Busy POTS Voltage High side = -46 to -26 VDC
Low side = -4 to -25 VDC

Values range from 0 to + 99.

Low absolute value < high.

Voltage Test Results

To run a Voltage test, follow the instructions under “Running a Test in the
POTS Toolbox”, earlier in this chapter.

When the Voltage test ends, it automatically displays results. Figure 4-4 shows
an example of a Voltage test result screen.

Voltage Idle POTS Line

Bk OF T
-1.1 vDC
2.5 VAC
Grn O
0.5 VAC
-51.2 vDC
0.5 VAC
Red OR
Contin. Contin. Monitor
DCV ACV Line

acyl5s.eps

Figure 4-4. Voltage Test Results: Idle POTS Line
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In Figure 4-4, the Voltage test reports that it detected anidle POTSline. This
overall result isreported in the status areain the upper right corner. In the
center of the screen, the test reports voltage readings that are outside the
acceptable limits (as defined in the setup) for a spare pair. These readings are
emphasized on the diagram in flashing, reverse video format.

Depending on the results reported, you may want to run additional tests. From
the result screen, you can do the following:

e Press(.J(Contin. DCV) to obtain continuously updated DCV values for
any selected leg (see “Running a Continuous Voltage Test” for details).

»  Presg. J(Contin. ACV) to obtain continuously updated ACV values for
any selected leg.

e Presd. J(Monitor Line) to non-intrusively monitor the pair using the
tester’s built-in speaker (see “Monitor Line Test” later in this chapter).

Running a Continuous Voltage Test

The Continuous Voltage test continuously monitors DC voltage on a pair. To
run this test, do the following:

1. Press: J(Contin. DCV).
TheContinuous DCV screen (Figure 4-5) is displayed.
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Continuous DCV |

T-R: 49 . O VDC

46.1 47.1 48.1 49.1 50.1 51.1 52.1 53.1 54.1

Set New

Figure 4-5. Continuous Voltage Test Result Screen

acyl6s.eps

Figure 4-5 displays a continuously updated DCV value for the T-R leg.
The bar graph plots real-time voltage readings against the reference
(center) value of theinitial reading. Peak voltage excursions are recorded
as half-tone shaded portions of the bar, while the current reading is shown
in the center of the screen in large, solid black numbers. Each horizontal
scale marking on the bar graph corresponds to one unit of measure (in this
case, 1 volt) of the parameter.

The current reading of 49.0 VDC is below the initial reference value of

50.1 VDC by dightly more than one scale division. The solid bar indicates
this. Note, however, that at some point, there was atemporary excursion

to 52.2 VDC, as shown by the shaded bar. This “recent history” feature
can prove to be valuable when you are monitoring lines with intermittent
faults.

Note

If the current value drifts off of either end of the bar graph, press
(J(Set New Reference) to re-center the reading.
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2. To continuously test another leg, press(. J(TG) or [ J(RG).

3. To stop acontinuous test and return to the previous screen, press (=

BACK

Shorts & Grounds Test

The Shorts & Groundstest provides a “snapshot” measurement of the
resistances on each leg (TR, TG, and RG) of a pair.

Setting Up a Shorts & Grounds Test

To set up a Shorts & Grounds test, follow the instructions under “Displaying a
Setup Menu” in Chapter 3. When you set up the test, refer to Table 4-3, which
describes the setup parameters for the Shorts & Grounds test.

Table 4-3. Shorts & Grounds Test Setup Parameters

Parameter Settings (default in bold)

Resist. Fault Pass Threshold | =150 K()

Value ranges from 2 to 9999

Cable Gauge 19 AWG, 22AWG, 24 AWG, 26 AWG, or
28 AWG
Cable Temperature 68° F

Ranges from —99 to 199
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Shorts & Grounds Test Results

To run a Shorts & Grounds test, follow the instructions under “Running a Test

in the POTS Toolbox”, earlier in this chapter

Figure 4-6 shows an example of a result screen for a Shorts & Grounds test.
The test was conducted on a pair with a 500 Ohm Tip-to-Ring fault.

Shorts & Grounds Tip - Ring Short
Bk OL
72 MQ
Gm $ 500 Q
>100 MQ
Red OR
Contin. Leakage RFL Ohmsto
Resistance Stress Distance

Figure 4-6. Shorts & Grounds Test Results: Short

acyl7s.eps

In Figure 4-6, the Shorts & Grounds test detected a shiprR{ng Short) on
the pair. The test also reports a fault resistance readingpt is outside
the acceptable limits (as defined in the setup for the test). This reading is
shown in flashing, reverse video format.
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Depending on the results reported, you may want to run additional tests on the
pair. From the results screen, you can do the following:

»  Press(,J(Contin. Resistance) to obtain a continuous resistance reading.

» Press(; J(Leakage Stress) to run a Leakage Stress test (see “Leakage
Stress Test” for details).

» Presd. J(RFL) to run an RFL test (see “See Resistance Fault Location
(RFL) Test” for details).

You can also convert fault resistance values (Ohms) to distance values. To do
this, pres$ J(Ohms to Distance). See “Converting Fault Resistance Values to
Distance Values”, which follows, for instructions.

Converting Fault Resistance Values to Distance Values

Often the fault resistances that are displayed are “hard” shorts or grounds. This
means that the fault is at zero Ohms, and the resistance shown is only the
conductor resistance itself to that fault. In these situations, the CopperPro can
convert the resistances to distari¢ei$ you supply the cable gauge and
temperature.

To convert the fault resistance values to distances, complete the following:

1. On the Shorts & Grounds result screen, pel§©hms-to-Distance).
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2. If the cable gauge or temperature is different from that specified in the
setup for the test, press(. J(Setups). Then, do the following:

If the pair consists of only one gauge, select the gauge from the list of
displayed choices.

If the pair consists of more than one gauge, press(, J(Multiple

Gauge). Then, follow the prompts to enter each section length (see
“Entering Multiple Wire Gauge Information” for details). When done,
presg=«] to return to the resistance display.

3. Presg. J(Convert to Distance) to display the resistances in terms of
distance.

Opens Test

The Opens test performs a true three-terminal test on a pair. To run the test,
you need to supply either the cable type or mutual capacitance of the cable (see
Table 4-4).

You

Note
do not need to provide the TG /TRratio. Thisratio, which is not

generated in conventional two-terminal test sets, is actually measured
by the CopperPro. Because of this, it makes no difference what
percentage of pairs within the measured cable are workers, and you
are not required to ground a percentage of the pairs at the C.O. to
allow an accurate reading.

The Opens Test performs a snapshot measurement of the pair capacitance,
requiring only that you select the appropriate cable type in the setup for the

test.
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Setting Up an Opens Test

To set up an Opens test, see the instructions under “Displaying a Setup Menu
in Chapter 3. When you set up the test, refer to Table 4-4, which describes the

setup parameters for the Opens test.

Table 4-4. Opens Test Setup Parameters

Parameter

Setting (default in bold)

Cable Type

Jelly Filled, Air Core, JKT, 5 Pr. Bur. Drop,
2 Pr. Bur. Drop, 1 Pr. Aer. Drop, 1 Pr.
Universal, or Custom

Cap. Balance Pass Threshold

295%

Ranges from 0 to 99

Opens Test Results

To run an Opens test, see “Running a Test in the POTS Toolbox”.

Figure 4-7 shows a result screen from an Opens test that was conducted on a

good, balanced pair:

Opens - Jelly Filled I Balanced Pair

Blk OL 18,750 ft O

Grn OG—| Cap. Balance = 99.3 % |—O

Red OR 18,880 ft ®

Adjusted
Opens

Contin.
Opens

Splits Setups

acyl18s.eps

Figure 4-7. Opens Test Result: Good Pair
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Depending on the results you obtain, you may want to run additional tests on
the pair. From the Opens test results screen, you can do the following:

e Press.J(Adjusted Opens) to run an Adjusted Opens test (see “Adjusted
Opens Test” for details).

*  Presg. J(Contin. Opens).

»  Presg, J(Splits) if the pair is known to be a split pair (see “Splits Test”
later in this chapter).

Adjusted Opens Test

A cable manufacturer’s data can vary by as much as 7% among cables.
Therefore, for greater precision, it is strongly recommended that you first
perform an Opens test orkiaown good pair in the cable to be tested. The data
from the good pair can then be saved as a custom cable type for further use on
faulted pairs in the same cable. Alternatively, if the length of a good pair is
known by another more accurate means, you can supply that length and store
the data as a custom cable type. This is callefdarsted Opens

measurement.

Figure 4-8 shows the results from the balanced pair (shown in Figure 4-7)
being used to create a custom cable type that can be used when future Open
tests are run on other pairs in the same cable. This maltivagb yields the

most accurate results.

To conduct an Adjusted Opens test, do the following:
1. Run an Opens Test on a good, balanced pair in the test cable.
2. Presg. J(Adjusted Opens).

A screen like the one in Figure 4-8 is displayed:
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Opens - Jelly Filled Balanced Pair

Cable Length BN 18,815 ft.
Cap. Ratio . 2.65
Cap. Ref. (mutual) : 0.083 uF/mi.

Adjust Save as
Length Custom

acy19s.eps

Figure 4-8. Adjusted Opens Test Screen

3. Do one of thefollowing:

Press(, J(Adjust Length) then supply avaluefor Cable Length (if
known), using a maximum of five digits maximum and no commas or
Cap. Ref. (mutual capacitance). When finished, press(. J(Save as
Custom).

OR

Press(, J(Save as Custom) to create a custom cable type with the
same Cap. Ratio vaue as the good pair.
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Splits Test

The Splitstest istypically conducted after you run an Openstest that has
reported a split pair condition. The results from a Splits test can help you
quickly determine the approximate location of the detected split.

Note

The Splitstest provides an approximate distance to a split. If you
want to precisely locate a split, it is recommended that you run a TDR
test (see Chapter 6 “TDR Testing and Fault Location” for details ).

Figure 4-9 shows Opens test results screen, which indicates a possible splitin a
pair.

Opens - Air Core | Possible Split or Water
Blk O~ 3,100 ft O

Grn OG—| Cap. Balance = 99.5 % |—O

Red O R 3,115 ft O
Recommend TDR Test

TDR Splits Setups

Adjusted
Opens

acy20s.eps

Figure 4-9. Opens Test Result Screen: Possible Split or Water
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Notes

Thistype of result is generated whenever the Capacitance Ratio (TG
to TR) of a balanced pair is greater than the average ratio for Air
Coreor Jelly Filled cable.

If the results are actually those of a known good pair (with a
nonstandard Cap Ratio), you can save them by pressing Adjusted
Opens then pressing Save as Custom.

Occasionally, a split pair tests as a balanced good pair because the

pair's parameters fall within the normal range foep Ratio. If the

pair tests as a split pair or if the pair is known to be split but the
Opens test indicates that it is a good, balanced pair, run a Splits test.

To determine the approximate location of the split, proceed as follows:
1. Onthe Opens test result screen, press(. J(Splits).
A connection diagram is displayed, as shown in Figure 4-10:

Splits |
P1

Red Split _|:]_o

P2

le Sheath
GmoO Cable Sheat! o

Connect Test Leads & Press TEST

Contin.
Opens

TDR

acy21s.eps

Figure 4-10. Splits Test: Connection Diagram
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2. Verify that the pair is actually split with another pair. Then locate the
second split pair by using atracing tone probe or some other method.

3. Asprompted, connect the CopperPro Pair 1 and 2 test leads to the two

split pairs as shown in the connection diagram (Figure 4-10).

Note

The two split pairs must be the same lengths( within 5 %) for the

CopperPro to obtain a meaningful measurement. If not, the

CopperPro detects the imbalance and displays an error message.

The CopperPro makes the required measurements, as shown in
Figure 4-11:

4-22

Splits | Split Pair

Bk O 3,380 ft O
P1

Red O Split 2,180 O

Blu O 2,180 O

P2
Yel O 3,380 ft O

GmO Cable Sheath o

Contin.

Opens TDR

Figure 4-11. Splits Test Result Screen
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Note that the tester fills in the cable section boxes with the distance to the
split, the distance from the split to the end of the pair, and the length of the
unsplit conductors.

5. Press(.J(Contin. Opens) to view continuous two-terminal information,
which includes the selected leg length or capacitance.

Resistance Fault Location (RFL) Test

The RFL test provides a highly accurate method of locating resistance faults

(shorts, grounds, or crosses) that are too large for the TDR test to locate. It

does this by using cable gauge and temperature values and a “nulling bridge”
process. In this process, half of a resistance bridge is formed within the
CopperPro and the faulted pair (strapped at the far end) forms the other half of
the bridge. The internal bridge ratio is then changed until it precisely mirrors
the ratio of the faulted pair leg to the good leg.

Setting Up an RFL Test

To set up an RFL test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3.When you set up the test, refer to Table 4-5, which
describes the setup parameters for the RFL test.

Table 4-5. RFL Test Setup Parameters

Parameter Settings (default in bold)
Cable Gauge 19AWG, 22AWG, 24AWG, 26AWG, or 28AWG
Cable Temperature 68° F

Ranges from —99 to 199.

Mult. Gauge Entry Limits Sect. Length: 0 to 9999

Gauge / mm: same as Ca. Gauge

Load: Y (Yes) or N (No)
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Running an RFL Test
To run an RFL test, do one of the following:

e From the Main menu, press POTS to display the toolbox (Figure 4-3).
Select R.F.L., then press[Z].

OR

e Fromthe Setups - R.F.L. menu, press[=].

The CopperPro automatically finds and calculates the exact distanceto al of
the resistances on the pair.

If the fault is simple and one-sided, the tester displays a screen like the one
shown in Figure 4-12;

RFL Tip Ground

Bk O]

»

)
28kQ i
G i
Gm O O !Strap
i
1
J
Red GR o~

Connect Strap & Press TEST

acy22s.eps

Figure 4-12. RFL Test Results: Fault Value and Position
Figure 4-12 shows al of the fault resistances and leg locations. If your screen

looks like Figure 4-12, go to “Single-Sided Fault Location Test Results” for
instructions on how to obtain distances to the fault resistances.
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If the fault isashort or if both conductors are faulted, the tester displays a
screen like the one shown in Figure 4-13:

RFL Tip & Ring Ground
Blk oT_| o
18.2 MQ
Grn OG O
216 kQ
Red OR |—O

Double-sided fault or Short detected ;

Select Strapping Option below :

Good Wire Good Pair
(Same Ga.) | (Any Ga.)

acy25s.eps

Figure 4-13. RFL Test Results: Double-sided Fault or Short

If your screen looks like the one in Figure 4-13, go to “Short or Double-Sided
Fault Location Test Results” for instructions on how to obtain distances to the
fault resistances

Single-Sided Fault Location Test Results
To view results for a one-sided fault, complete the following:
1. Connect the strap as shown in Figure 4-12, then rkss
If the strap is not found, é&trap Connection Error” message is displayed.

If the strap is correctly connected, the CopperPro performs a “fault null”
operation and displays a screen similar to the one in Figure 4-14.
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2 Wire RFL Tip Ground
24 Gauge, 76° F

Blk oT—| 110 Q

Gm Strap
Red O

Distance Multiple Setups

to Fault Gauge

acy23s.eps

Figure 4-14. Two-Wire RFL Test Results: Tip Ground
Figure 4-14 shows the resistance values of the conductor sectionsto the
fault and the strap (shown in the diagram as a solid line).
2. Do one of thefollowing:

e |f youreceived an error message, connect the strap again and
restart the test.

OR

» If you supplied the correct cable gauge and temperature in the
setup for the test, press(._J(Distance to Fault).

The relevant distances are displayed (see Figure 4-15). The
values used to calculate the distance are displayed in the upper
right corner of the screen along with status information for the
pair.
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OR

e |f youdid not supply the cable gauge and temperature in the
setup for the test (or if the values have changed), you can provide
the information now. Press(. J(Setups) then enter the gauge and
temperature values (see “Entering Multiple Wire Gauge
Information” for details).

When you finish, pregs=] to return to the screen that displays
the resistance values. Then, pilegfistance to Fault) to view
the location of the fault.

The new values used in the calculation are displayed in the upper
right corner of the screen along with the pair status information.

If you want to obtain a second reading, pfej®epeat Fault Null).

The CopperPro repeats the “nulling bridge” process, without again
measuring the fault resistances.

Note

If you turn off the tester before the straps are placed and the RFL
test is completed, RFL fault results and requested connection
information are automatically saved in non-volatile memory.
When you turn on the tester again and select the RFL function, a
message is displayed asking whether you want to continue the
previoudly unfinished RFL test or whether you want to start a
new RFL test.
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2 Wire RFL Tip Ground
24 Gauge, 76° F

Bk O] 4151t 9,350 ft

Grn QG

Red O

Resistance Repeat
to Fault Fault Null

acy24s.eps

Figure 4-15. Two-Wire RFL Test Results: Distance to Fault

Entering Multiple Wire Gauge Information

For pair counts composed of multiple wire gauge sections or load coils, use
this procedure to store multiple gauge information.

The CopperPro lets you store up to 20 “sections” of data. A section is defined
as a length of cable having a gauge that is different from the preceding length
or a length of cable containing a load coil at the end.

To enter multiple wire gauge information, do the following:
1. On theSetups - RFL screen, pregs](Multiple Gauge).
An entry screen is displayed. Thength field is highlighted.
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2. Press(J(Edit).

A blinking cursor appearsin the first character position of the Length
field as shown in Figure 4-16:

2 Wire RFL
Section Length -ft/m  Gauge /mm Load Coil
S > I _
2 - _ _
3 - _
4 _ _
5 _
6 _ _
7 _ _
8 - _
9 _ _
10 - -
. Delete A
More
Edit Section v

acy32s.eps

Figure 4-16. RFL Multiple Wire Gauge Entry Screen

3. Typethelength of the first section (five digits maximum and no commas
are alowed). Use the same unit of measure (feet or meters) that you
selected when you configured units of measure for the tester (see
“Selecting a Language and Associated Units of Measure” in Chapter 3 for
details).

Note

After you type a digit, the cursor automatically advances one position
to theright.

Press @) or ¢ to move the cursor forward or backward to select a
previously typed digit without changing it. If you type a new digit, it
overwrites the highlighted digit.
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4,

When you finish typing the length, press [em].
The cursor moves to the Gauge field.

Press(, J(Edit). Press® or & until the desired gauge is displayed. Then,
press [ee].

The cursor movesto the Load Coil field.

Press(, J(Edit). Press® or & to select V if aload coil terminatesthe
section or N if it does not. Then, press (e,

The cursor moves to the Length field of the next section.

Repeat Steps 2-6 until you enter information for all of the sections. When
you finish, press (=] to return to the RFL results screen.

Note

It isimportant to make sure that the last section that you enter

contains the strap position. If an "Insufficient Length Entered”
message is displayed during the subsequent RFL test, it may be
because the sum of the entered lengths is shorter than the Distance-
to-Strap length measured by the CopperPro. In this situation,
increase the length you entered for the last section. This change does
not affect the accuracy of the results, but allows agreement between
the entries and measurements.

Deleting an Wire Gauge Entry

To delete awire gauge entry, press® or & to select the desired section. Then,
press(. J(Delete Section).

Scrolling Through the List of Wire Gauge Entries

To move forward to backward to other pages of section entries, press
(J(More). Then, press® or ®.
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Short or Double-Sided Fault Location (3 Wire) Test Results
To view test results for a short or double-sided fault, select the desired
strapping option to complete the bridge (as prompted in Figure 4-13).

Note

If the fault is a short or if both conductors are faulted, you must use
either a good conductor or pair to complete one leg of the bridge. It is
best to use a separate good pair for the leg because it can be any
length or gauge. If only one good conductor is available, it can work
aswaell, but it must be the same length and gauge as the faulted pair.

Do one of the following:
« If only one good conductor is available, press (. ]J(Good Wire).
A connection diagram like that shown in Figure 4-17 is displayed:

2 Wire RFL Tip & Ring Ground
24 Gauge 76° F

18.2 MQ

216 kQ

Re-connect Leads to Good Wire as shown,
connect far-end Strap, then press TEST....

acy29s.eps

Figure 4-17. Two-Wire RFL Test Results: Good Wire Strap

a) Asprompted, reconnect the leads to the good wire and connect
the far-end strap. Then, press(=].

When the test finishes, the resistance values are displayed.
b) Press(. ] (Distance to Fault).
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All of the distances are displayed, as shown in Figure 4-18:

2 Wire RFL | Tip & Ring Ground
24 Gauge 76°F
o o
18.2MQ
G
Gm O O
216 kQ
Red OR{ 2,580 220 ft
Good Strap
Resistance Repeat
to Fault Fault Null

Figure 4-18. Two-Wire RFL Test Results: Distances

OR

If agood pair is available, press(; J(Good Pair).

acy30s.eps

A connection diagram like the one shown in Figure 4-19 is displayed.
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3 Wire RFL Tip & Ring Ground
24 Gauge 76°F
Bk O o
18.2 MQ
Grn OG O
216 kQ

Red O&| |—O\1

Connect Test Pair 2 Leads to Good Pair,
Connect far-end Straps, press TEST....

acy26s.eps

Figure 4-19. Three-Wire RFL Test: Good Pair Strap

This diagram shows the T1 and R1 test |eads connected to the

good pair and afar-end strap (in dotted lines). Y ou are prompted
to connect the far-end straps.

a) Connect the Pair 2 test leads (T1 and R1) to the good

strapping pair and connect the far-end straps. Then, press
=).

The CopperPro performs the test using the separate good

pair asthe strap. When the test is completed, the resistance
values are displayed.

Note

The process for the Three-Wire RFL test is dlightly
longer because the tester hasto perform the nulling
bridge process on both the strap pair and the
faulted pair.
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b) Press( J(Distance to Fault).

All of the distances are displayed (see Figure 4-20). Note
that values used to calculate the distances are displayed in
the upper right corner of the screen along with status

information for the pair.

3 Wire RFL Tip & Ring Ground
24 Gauge, 76° F
Bk O o
18.2 MQ
Gm OG
216 kQ
Red OB 4,580t 220 ft
Yel O——— Straps
Good 475Q
Blu O———
Resistance Repeat
to Fault Fault Null

acy27s.eps

Figure 4-20. Three-Wire RFL Test Results Good Pair Resistances

Load Coils Test
The Load Cails test performs a frequency sweep of the pair to determine the
number of load coils present.
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Setting Up a Load Coils Test
The Load Cailstest has no test-specific setup.

Load Coils Test Results

To run this test, follow the instructions under “Running a Test in the POTS
Toolbox” earlier in this chapter.

Figure 4-21 shows the results of a Load Coils test that was conducted on a pair
with six loads:

Load Coils
Bkol | ] o
Load Coils = 6
Red OR— | o
Grn OG O
TDR VF Long.
Balance

acy33s.eps

Figure 4-21. Load Coils Test Results

Results from this test tell you the total number of coils that were detected. In
Figure 4-21, the test reports that it detected six coils.
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To find out the distance to the first coil, you can run a TDR test. To do this,
press(. J(TDR). See Chapter 6 “TDR Testing and Fault Location” for details.

To check for possible misloading due to the presence of half-loads, you can
run a VF Longitudinal Balance test. From this screen, fré84 Long.
Balance). See “VF Longitudinal Balance Test” for details.

Loop Devices Test
The Loop Devices test detects the presence of the following devices:

« Loop treatment devices, such as Loop Extenders and Range Extenders
with Gain (REGS)

« Fault-sectionalizing devices, such as Maintenance Termination Units
(MTUs) and Network Interface Devices (NIDs)

* Mechanical Bell Ringers (C4 and C5).

Setting Up a Loop Devices Test

The Loop Devices test has no test-specific setup.

Loop Devices Test Results

To run this test, follow the instructions under “Running a Test in the POTS
Toolbox”, earlier in this chapter.

Upon completion of the test, the CopperPro displays a result screen that lists
each loop device and indicates whether or not it was detected on the test pair.
A'Y indicates that the device was detected, and udicates that the device

was not detected.
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Leakage Stress Test

The Leakage Stress test is a continuous resistance test that uses a higher test
voltage than normal (approximately 150 VDC) to “punch through” a metallic
wire fault that has oxidized over time. During normal resistance testing, this
type of fault does not typically show up on a spare pair. It gradually appears
under the application of a C.O. battery after a supposedly “good” pair is cut
into service.

Setting Up a Leakage Stress Test

To set up a Leakage Stress test, follow the instructions under “Displaying a
Setup Menu” in Chapter 3. The test has one setup parameter, which is listed in
Table 4-6.

Table 4-6. Leakage Stress Test Setup Parameter

Parameter Settings (default in bold)

Leakage Fault Pass Threshold 500 k)

Leakage Stress Test Results

To run this test, follow the instructions under “Running a Test in the POTS
Toolbox”, earlier in this chapter.
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Figure 4-22 shows results from a L eakage Stress test that was conducted on a
faulty pair:

Leakage Stress |

mr: 138 kQ

136k 137k 138k 139k 140k 141k 142k 143k 144k

Set New
T-R T-G R-G Reference

acy34s.eps

Figure 4-22. Leakage Stress Test Results: Faulty Pair

Note that the T-R resistance fault initially started at areading of 140 kilohms,
but during the applied stress voltage its value decreased to 138 kilohms. This
reduction indicates the presence of a T-R short that has oxidized.

Under normal resistance fault testing, the T-R short would not be detected.
After stresstesting, afault of thistype usually remainslong enough so that you
can run an RFL test to determine its exact location.
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Tracing Tone Test

The Tracing Tone test places awarbled, high-level 1D tone on atest pair. You
can choose to apply the following types of tones:

*  Simplex (SX): anon-intrusive tone applied equally on the Tip and Ring
Test Leads with respect to Ground

e T-G: atone applied only between Tip and Ground
* R-G: atone applied only between Ring and Ground
e T-R:anaudibletone applied only between Tip and Ring.

Setting Up a Tracing Tone Test
The Tracing Tone test has no test-specific setup.

Running a Tracing Tone Test
Torun aTracing Tonetest on a pair, complete the following:

1. Fromthe Main menu, press POTS to display the POTS Toolbox
(Figure 4-3).

2. Select Tracing Tone, then press [eve).
A Tracing Tone diagram is displayed.

3. Pressthe softkey for the type of tone you want to apply, then press(=].

A diagram depicting the type of tone you selected is displayed. The
transmitting arrow indicates that the toneis being sent.

4. To stop sending the selected tone, press(Z].
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VF Noise Test

This test performs a “snapshot” measurement of the voice frequency (VF),

Metallic Noise (Nm), and Power Influence (PI) on a test pair.

Setting Up a VF Noise Test

To set up a VF Noise test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3. When you set up the test, consult Table 4-7, which

describes the parameters used to set up a VF Noise test.

Table 4-7. VF Noise Test Setup Parameters

Parameter

Setting (default in bold)

Metallic Noise (Nm)
Term. Impedance
Term Mode
Measurement Filter

Pass Threshold

600 Q) or 900 O

Terminated or Bridged

C-Message, C-Notched, 3K Flat, or 15K Flat

<20dBrn
Ranges from 0 to 99.

Power Influence (PI)
Term. Impedance
Term Mode
Measurement Filter

Pass Threshold

600 Q) or 900 O

Terminated or Bridged

C-Message, C-Notched, 3K Flat, or 15K Flat

<80dBrn
Ranges from 30 to 99.
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VF Noise Test Results

To run this test, follow the instructions under “Running a Test in the POTS
Toolbox”, earlier in this chapter.

Figure 4-23 contains an example of a VF Noise test results screen. In this
example, the pair has acceptable Metallic Noise (Nm). The Power Influence
(PI) value, however, is outside acceptable thresholds (as defined in the setup
for the test). Note that the PI value is displayed in flashing, reverse video to
indicate that it exceeds the threshold setting.

The diagram in Figure 4-23 also shows how the CopperPro’s internal circuits
are actually connected to perform the Nm and Pl measurements.

VF Noise Nm = 18.5 dBrnC, P.I. = [lSgdBrnC
Impedance = 600 Q, Filter= C

Contin. Contin. VF Long.

Nm P.I. Balance Setups

acy35s.eps

Figure 4-23. VF Noise Test Results

To obtain a continuous Metallic Noise reading on the pair,
presd.: J(Contin. Nm).
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The CopperPro displays a screen similar to the one shown in Figure 4-24:

Contin. Nm

Impedance = 600 Q, Filter =C
Mode = Terminated

18.0 dBrnc

145 155 16.5 175 185 195 205 215 225

Contin.
P.I.

Set New
Reference

Figure 4-24. Continuous Metallic Noise Reading

To obtain a continuous Power Influence reading, press(._J(Contin. PI).

If the Power Influence reading islow, it is often helpful to see the
resulting effect on the pair by applying a local disturbing influence

Note

(see “VF Longitudinal Balance Test” for details).

4-42

acy36s.eps



POTS Testing and Fault Location
The POTS Toolbox

VF Loss Test

The VF Loss test requires that a generic VF transmitting device (such asa
C9925BLT or another CopperPro) be connected at the far end of the test pair.
The device must be capable of transmitting single tones or swept tones at a0
dBm level. The CopperPro measures the signal level at the near end then
displays the resulting information for pair loss.

Setting Up a VF Loss Test

To set up a VF Loss test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3. Table 4-8 describes the one setup parameter for the test.

Table 4-8. VF Loss Setup Parameter

Parameter Settings (default in bold)

Termination Impedance 600 Q or 900 Q

Running a VF Loss Test
To run a VF Loss test, complete the following:

1. From theMain menu, presBOTS to display the POTS Toolbox
(Figure 4-3).

2. SelectvF Loss, then prespr=| to

A connection diagram is displayed, as shown in Figure 4-25:
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‘ VF Loss I Impedance 600Q

CopperPro: Sending Unit:

Connect Far-End Sending Unit;
& Press TEST

Setups

acy108s.eps

Figure 4-25. Connection Diagram for the VF Loss Test

3. Asprompted, connect the far-end sending tester as shown in the diagram.
Then, press(¥] to start the test.

VF Loss Test Results

The VF Losstest gives you a “shapshot” measurement of loss at a given
frequency and level. This measurement is provided in the upper right corner of
the result screen (see Figure 4-26) along with the setup information for the test.
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|_VF Loss I Loss=0.04dB @1003 Hz

Impedance = 600Q
CopperPro: Sending Unit:

Contin. Set
VF Loss etups

acy97s.eps

Figure 4-26. VF Loss Test Results

To view continuous loss measurements, press(. J(Contin. VF Loss). The
CopperPro displays a screen similar to the one shown in Figure 4-27:

Contin. VF Loss Freq.=N/A Hz

> 50 dB

-40 -30 -20 -10 00 1.0 20 3.0 4.0

Set New
Reference

acy98s.eps
Figure 4-27. Continuous VF Loss Measurements
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If the current value drifts off one of the ends of the graph, press(.J(Set New
Reference) to re-center the reading on the bar graph.

VF Longitudinal Balance Test

The VF Longitudinal Balance test applies alocally generated, high-level,
common-mode (longitudinal) disturbing tone to the test pair and
simultaneously measures the metallic noise caused by the tone. Longitudinal
balance is displayed as the difference in dB between the applied and measured
signals.

Setting Up a VF Longitudinal Balance Test

To set up aLongitudinal Balance test, follow the instructions under
“Displaying a Setup Menu” in Chapter 3. When you set up the test, refer to
Table 4-9, which describes the setup parameters for the test.

Table 4-9. VF Longitudinal Balance Setup Parameters

Parameter Setting (default in bold)

Pass Thresh. >60 dB

Ranges from 0 to 80.

Disturbing Frequency 1000 Hz

Ranges from 200 to 2500.
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VF Longitudinal Balance Test Results

Figure 4-28 shows the results of a VF Longitudinal Balance test conducted on
agood pair.

VF Long. Balance Long. Balance = 61.5 dB
Freq.= 1000 Hz

Contin. VF Set
Long. Bal. etups

acy38s.eps
Figure 4-28. Longitudinal Balance Test Results: Good Pair

The value for Longitudinal Balance (Long. Balance= 61.5 dB) isshown in the
upper right corner along with the test’s setup informatiag.= 1000 Hz).

Vg represents the locally applied longitudinal disturbing sighalis the
resulting metallic signal due to pair imbalance (measured by the tester as
metallic noise).

To obtain continuous Longitudinal Balance test results, pr€ontin. VF
Long. Bal.).
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Send VF Tone Test

In this test, the CopperPro generates a variety of precision single tones, swept
tone sets, or a composite VF tone set.

Setting Up a VF Tone Test

To set up a VF Tone test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3. The test has one setup parameter, which is listed in Table
4-10.

Table 4-10. VF Tone Test Setup Parameter

Parameter Setting (default in bold)

Term. Impedance 600 (), 900 N

Running a VF Tone Test
To run a VF Tone test, follow these steps:
1. Do one of the following:

e From theMain menu, presBOTS to display the POTS Toolbox
(Figure 4-3). SelectF Tone, then presgwe].

OR
e From theSetups - VF Tone screen, pregs].
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The Send VF Tone screen isdisplayed, asin Figure 4-29:

Send VF Tone Impedance = 600 Q

600Q g 1

Select Tone Class & Press TEST

Single 3-Tone 10-Tone
Tone Sweep Sweep

MORE &

acy40s.eps

Figure 4-29. Send VF Tone Screen

2. Pressthe softkey for the type of tone (see Table 4-11 for descriptions)
that you want to send, then press(=].

The CopperPro sends the selected tone. A transmitting arrow is displayed
to indicate that the tone you selected is being sent.
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Table 4-11. Types of VF Tones

Tone

Description

Single Tone

e Continuously transmitted single tone
e Settable level from +3 to -20 dBm

e  Settable frequency from 24 Hz to 20 kHz

3-Tone Sweep

e Sequence of 3 tones, each lasting four seconds
e 404, 1004, 2804 Hz

e 0.0 dBm fixed level per tone

10-Tone Sweep

e Sequence of 10 tones, each lasting three seconds

* 404, 804, 1004, 1204, 1404, 1604, 1804, 2004,
2804, 3004 Hz

e 0.0 dBm fixed level per tone

30-Tone Sweep

e Sequence of 30 tones, each lasting two seconds
e 304 Hz to 3304 Hz (in 100 Hz increments)

e 0.0 dBm fixed level per tone

SmartTone

«  Composite signal (100 simultaneous tones)
e 300 Hz to 3400 Hz
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Dial-Up Test Group

The Dial-Up Test group consists of VF-terminated transmission tests that are
conducted on working POTS lines. These tests operate by dialing various C.O.
equipment. Following isalist of testsin this group:

e Smart-Pro Test Group

e SASSTest Group

e DATU Test Group

e Milliwatt VF Loss test

e Quiet Termination VF Noise test

e Loop Current & Ground Ohms test

¢ Number ANI test

*  On-hook Caller ID test

e Cdl Waiting Caller ID test

To access the tests, display the POTS toolbox (Figure 4-3).

Setting Up a Dial-Up Test
To set up aDial-Up test, do the following:

1. For each Dial-Up test that you want to run, set the Pass thresholds for each
associated subtest (consult the list in Table 4-12).
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Table 4-12. Dial-Up Tests and Associated Subtests

Dial-Up Test Associated Subtests
Smart-Pro (VF Tone sending VF Loss, VF Slope, VF Noise, and
device Caller ID

SASS (VF Tone sending device) | VF Loss, VF Slope, VF Noise, and

Caller ID
DATU (Metallic Termination Shorts & Grounds, Loop Resistance,
Device) and Resistive Unbalance
Milliwatt Generator (generic 1 VF Loss
kHz tone generator)
Quiet Termination (generic VF Noise

600/900 Ohm termination circuit)

Loop Current and Ground Ohms | Loop Current, R-G Current, and
Ground Ohms.

2. SetuptheDia-Up Test. To do this, follow these steps:
a) From the Main menu, press POTS.

b) Fromthe POTS Toolbox, select Dial-up Tests, then press
(J(Setups).

c) Select asetting for each Dial-up Test setup parameter (see
Table 4-13).
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Table 4-13 lists the setup parameters for the Dial-Up test.

Table 4-13. Dial-Up Test Setup Parameters

Setup Parameter Setting (default in bold)
Dialing Mode Tone or Pulse Dialing
Start Mode Loop or Ground Start
Centrex Mode Disabled or Enabled
Centrex Prefix Digit None or user entry (for example, 9)
Feature Disable Prefix None or user entry (for example, *82)
Dialtone Detection Enabled or Disabled

Running a Dial-Up Test

This section describes each test in the Dia-up Test group and shows you how
to run it. Unless otherwise indicated, follow this procedure to run atest in this

group:
1. Fromthe Main menu, press(. J(POTS). Then, select Dial-up Tests.
2. Press[=m=] to display the Select Dial-up Test Type Screen:
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Dial-up Tests

Select Dial-up Test Type

Smart-Pro
Menu

SASS
Menu

DATU
Menu

A
MORE §

Figure 4-30. Dial-Up Tests Selection Screen

3. Pressthe softkey for the test that you want to run.

Press /. AMORE) to display softkeys for the remaining testsin the
Dial-Up Test group. To redisplay the first set of softkeys, press

[ AMORE) again.
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Smart-Pro Tests

Thetestsin this group alow the CopperPro to dial a C.O.-based Fluke
Networks Smart-Pro unit and run various VF tests over a POTS dial-up pair.

The following procedure shows you how to run a 10-Tone Slope test. Use this
procedure as a guide when running any of the tests in the Smart-Pro test group.

To run a10-Tone Slope test, compl ete the following:
1. Fromthe Select Dial-up Test Type screen, press(, J(Smart-Pro Menu).

The Smart-Pro Menu is displayed. Table 4-14 describes the tests that you
can access from the softkeys on this menu:

Table 4-14. Smart-Pro Tests

Test Description

N-Tone Slope The SmartPro applies a sequential set of
3, 10, or 30 tones to a line. The
CopperPro measures the frequency,
level, and slope of these tones.

SmartTone Loss The Smart-Pro applies a composite set of
100 VF tones to a line. The CopperPro
uses DSP techniques to measure the
tones.

Quiet Term. VF Noise The Smart-Pro applies a quiet termination
to the line for 20 seconds. The CopperPro
measures the Metallic Noise and Power
Influence on the pair.

Caller ID Callback The Smart-Pro receives a command to
return a call back to the test line. After
receiving the command, it issues a three-
second tone (heard through the
CopperPro’s speaker), prompting the
user to hang up for the return call.

Press to hang up. The CopperPro
then automatically captures and displays
unterminated Caller ID information during
the return call.
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2. Pressthe softkey for the subtest that you want to run.

Note
Press /. AMORE) to display additional softkeys.
3. Press(; J(N-Tone Slope).
The Select Dialing Mode screen is displayed:

SP N-Tone Slope

Select Dialing Mode

Auto-Dial Manual Setups
Dial

acy107s.eps

Figure 4-31. Dialing Mode Selection Screen

4. Select amethod of dialing. Do one of the following:

« |f youwant the CopperPro to automatically dial the number of the
C.O equipment, press(, J(Auto-Dial). Select the telephone number
from the displayed list, then press(=].

e If youwant to manually dial the number of the C.O. equipment, press
(. J(Manual Dial). Dial the number from the CopperPro’s keypad.
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After the CopperPro successfully connects, the Smart-Pro announces the
calling number.

Y ou are prompted to enter the code for the test that you want to run.

Each Smart-Pro test and its corresponding code (key to press) islisted in
Table 4-15:

Table 4-15. Smart-Pro Test Key Commands

To run this test: Press key:

Milliwatt 1

Quiet Termination

3-Tone Sweep

10-Tone Sweep

30-Tone Sweep

SmartTone

Callback

0 N[O [0~ |DN

Keypad

5. Tostart a10-Tone Sweep test, press 4 then [eve],

The CopperPro measures the frequency, loss, and slope of each tone it
receives and displays resultsin real time, as shown in Figure 4-32:
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SP N-Tone Slope Impedance = 600 Q
Tone # Freq - Hz Loss - dB Slope - dB
1. 404 4.5 -3.0
2. 804 5.1 2.4
3. 1004 7.5 0.0
4. 1204 8.5 1.0
5. 1404 10.1 2.6
6. 1604 11.0 8IS
7. 1804 12.1 4.6
8. 2004 141 6.6
9. 2804 17.5 10.0
10. 3004 20.2 2.7

VF Loss VF Slope
Graph Graph

acy100s.eps

Figure 4-32. Smart-Pro N-Tone Slope Test Results

Failing slope and 1004 Hz loss values are identified in flashing reverse-
video format.

6. To view detailed graphs depicting loss or dope, press(. J(VF Loss Graph)
or [ J(VF Slope Graph), respectively.
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SASS Tests

The SASS (Single Access Service System) tests allow the CopperPro to dial a
C.0.-based Harris SASS unit over a POTS pair and run various VF tests.

To run the testsin this group, follow the procedure under “Smart-Pro Tests”,
earlier in this chapter. When prompted to enter the code for the test you want
to run, consult Table 4-16.

Table 4-16. SASS Test Key Commands

To run this test: Press key(s):

Milliwatt 86
Quiet Termination 85
3-Tone Sweep 83
10-Tone Sweep 80
Program. Sweep 87
Callback 7

Keypad 5
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DATU Tests

The DATU (Direct Access Test Unit) tests allow a C.O.-based Harris DATU
to be dialed over aPOTS pair. In thistest, the pair isdialed from atest line,
then the battery feed is split off so that various VF tests can be run over the
dial-up pair.

TorunaDATU test, complete the following:

1. Fromthe Select Dial-up Test Type screen, press(, J(DATU Menu).
The DATU screen is displayed.

2. Do one of thefollowing:

»  Press_J(Automatic Open). Then, follow the on-screen prompts and
instructions.

This test allows the DATU Auto-Open or “dry line” number
(typically a unigue number that is separate and distinct from the
normal DATU access number) to be dialed from the test line. After
the number is dialed, the battery feed circuit is split from the line for
one to two minutes (with no termination applied).

Note

After you obtain automatic access, it is recommended that you
conduct a POTS Auto-Test on the test line. Auto-Test results will
give you the most information quickly (before the line battery is
restored).

OR

*  Presd. J(Manual Termination). Then, follow the on-screen prompts
and instructions.

This test allows the DATU to be manually or automatically dialed
from the test line.
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During the test, you are prompted to supply the following:

*  Password (if required)

e Phone number of the line-under-test

e Termination code (see table below)

e Number of minutes (Hold Time) to apply the termination.

Table 4-17 lists the tests you can run and their termination codes.

Table 4-17. DATU Manual Termination Codes

To run this test: Press key(s):

Open Line 6

Short Line 7

Shorts & Grounds 33
Ground Ring 37
Ground Tip 38
Hi-Level TR Tone 44
Hi-Level RG Tone 47
Hi-Level TG Tone 48

3. When prompted to hang up, press O then (=].

The CopperPro goes off-hook, and you return to the Main menu.
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4. Wait 30 secondsto allow the DATU to apply the termination. Then, run
the appropriate tests for the selected termination.

Note

You must complete all testing within the period you specify for Hold
Time. If the battery is restored in the middle of a test, the CopperPro
reports erroneous measurements.

Milliwatt VF Loss Test

The Milliwatt test allows the CopperPro to dia a centralized Milliwatt signal
generator (0 dBm, 1004 Hz) to conduct a mid-band Losstest on a POTS dial-
up pair. In thistest, the test tone or termination is automatically placed on the
line after the equipment answers.

Quiet Termination VF Noise Test

The Quiet Termination VF Noise test allows the CopperPro to dia a
centralized Quiet Termination (900 Q) and 2.19 uF) to obtain Metallic Noise
and Power Influence measurements.

Loop Current and Ground Ohms Test

During the Loop Current and Ground Ohms test, the CopperPro uses the
attached POTS line interface to make its measurements. The CopperPro goes
off-hook and measures loop current followed by Ring-to-Ground current
through a 430 (] resistance. It cal cul ates the cable sheath ground resistance to
the C.O. switch.
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Number ANI Test

The Number ANI (Automatic Number Identification) test allows the
CopperPro to dial acentralized ANAC unit to obtain the directory number of
the test pair (compatible with both Voice and DTMF ANAC units).

On-Hook Caller ID Test

The On-Hook Caller ID test allows the CopperPro to receive acall on the line-
under-test from another line. The connected CopperPro remains “on-hook” on
the test line to obtain unterminated Caller ID information.

Note

Both the SmartPro and SASS units have a callback function that
allows Caller ID information to be retrieved without requiring that
the equipment be called from a separate line. See the SmartPro menu
description for details.

To run this test, do the following:
1. From theSelect Dial-up Test Type screen, preds](MORE) twice.
2. Presg; J(On-Hook Caller ID).

The CopperPro is in now in a “wait for call” state.

3. Have another party call the line to which the CopperPro is connected.

Note
The CopperPro will wait indefinitely for the party to call theline.

When the CopperPro receives the call, it displays the Caller ID
information on the LCD.

4. To exit this mode, pre$s] or (=].
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Call Waiting Caller ID Test

The Call Waiting Caller ID test allows the CopperPro to place acall on the
line-under-test then wait to be called from another line. The CopperPro is “off-
hook” on the test line to obtain terminated Caller ID information.

To run this test, do the following:
1. From theSelect Dial-up Test Type screen, preds](MORE) twice.
2. Presg, J(Call Waiting Caller ID).

TheDialing Mode screen is displayed.

3. Dial the number. Do one of the following:

Note

A Quiet Termination number is typically called, but the number
dialed can be answered by a person.

» To have the CopperPro dial, prés{Auto-Dial). Then select a
telephone number that will answer.

The CopperPro is in a “wait-for-call” state.

« To dial the number yourself, prds$(Manual Dial). Then, dial a
telephone number that will answer.

The CopperPro is in a “wait-for-call” state.
e Have another person call the number of the test line.

When the tester receives the call, it displays the Caller ID information on
the LCD.

4. To exit the “wait-for-call” state, pre$s] or (=.
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Terminated VF Tests

The Terminated VF test group includes double-ended, voice frequency Auto-
Tests. These tests require afar-end terminator or sending device, such asa3M
"FED" or future devices (reserved). The CopperPro automatically controlsthe
far-end device, so you do not have to use a separate control pair.

During the Auto-Tests, the CopperPro first runs a sequence of single-ended
parametric tests then conducts a series of terminated voice frequency
transmission tests to effectively qualify the test pair for voice frequency
services. The following individual tests are conducted:

AC & DC Voltage

Shorts & Grounds

Opens

Load Coils

VF Noise

VF Longitudinal Balance

Tip, Ring, Loop and Ground Resistance
Resistive Unbalance

100-Tone VF Loss (reserved for future)
10-Tone Slope

Setting Up a Terminated VF Test

To set up atest, complete the following:

1
2.

Set the Pass thresholds for each individual test (see previouslist).
Set up the Auto-Test. Do the following:
a) Fromthe POTS Toolbox, select Terminated VF Tests. Then press

ENTER | |

b) From Select Terminated Test Type screen, press(. J(Setups).

c) Select asetting for each VF Terminated test parameter.
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Running a Terminated VF Test

Notes

“Reserved” indicates that thg /key is reserved for future use.

This procedure shows you how to run a FED Auto-Test. You can use
this procedure to run any of the tests in this group (when they become
available).

TorunaTerminated VF Test, do the following:
1. Fromthe Select Terminated Test Type screen, do the following:
2. Press(.J(FED Auto-Test) then follow the on-screen instructions.

When the test ends, the CopperPro displays results. Figure 4-33 shows a
an example of asummary result screen from a FED VF Auto-Test:

FED VF Auto-Test Acceptable Loss/Slope

Test Result.
AC / DC Voltage : Pass
Shorts & Grounds . Pass
Opens : Pass
Load Coils . No

VF Metallic Noise . Pass
VF Power Influence : Pass
VF Long. Balance :[Fail ]
Loop Resistance : Pass
Ground Resistance . Pass
Resistive Unbalance :[Eail]
: Pass

Details Setups

Figure 4-33. FED VF Auto-Test Summary Results

acy103s.eps

This screen lists the tests that were conducted during the Auto-Test. Tests

with failing results have Fail highlighted in reverse video format.
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5.

To view the overall summary result for atest in thelist, press® or ® to
move the cursor to the name of the test.

To view detailed results for atest, press® or & to move the cursor to
the name of the test. Then, press (. J(Details).

For example, if you select VF Loss/Slope, then press(. J(Details)
followed by VF Loss Graph, adetailed result screen like the one shown
in Figure 4-34 is displayed:

FED Tone Loss | Loss= 6.1 dB @ 1000 Hz

0 : ¢
|

10 1

Loss
(dB) 20 1

30 1

40

300 500 1000 2000 3400
Frequency (Hz)
Enter : Save

acy104s.eps

Figure 4-34. Detailed Results from a FED Tone Loss Test

Note that Loss (6.1 dB) at the selected cursor frequency (1000 Hz) is
displayed in the upper right corner.

To view loss at other frequencies press ¢ or ¢ to move the cursor to any
point along the curve.
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Monitor Line Test

The Monitor Line test provides a high-impedance, non-intrusive method for
monitoring the audio status of a pair.

To monitor a pair, complete the following:

1. Fromthe Main menu, press POTS to display the POTS Toolbox
(Figure 4-3).

2. Select Monitor Line, then press(£]

The CopperPro displays this messageidio Monitor Enabled. Press
TEST to stop”.

The audio signal for the test pair is sent to the CopperPro speaker.

Note

Press)), then ® toincrease or & or decrease the volume of the
speaker.

To stop monitoring a pair, presg or (=].

4-68



Chapter 5
XDSL Testing and Loop Qualification

Introduction

The tests described in this chapter can help you determine an OSP cable’s
qualifications for carrying modern high-speed digital services.

The chapter begins by showing you how to set up and run an ADSL and an
XDSL Auto-Test. Like the POTS Auto-Test, the ADSL and XDSL Auto-Tests
contain a series of individual automatic tests that you can run on a pair. As a
general practice, you can use these Auto-Tests to obtain a quick overall
assessment of the transmission capabilities of a cable and its suitability for
various grades of service.

The second half of this chapter focuses on the individual tests in the XDSL
toolbox. This toolbox contains both single-ended physical parametric tests and
two-ended wideband transmission tests. As a group, the tests in the XDSL
toolbox are useful for identifying the presence of line trouble that can
disqualifya pair from carrying a particular digital data service. Additionally,

the tests can help you determine the maximum service data rate that a pair is
capable of carrying.
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ADSL Auto-Test

The ADSL Auto-Test isatwo-ended test that performs a rapid— yet
comprehensive— ADSL DMT (Discrete Multi-Tone) transmission test on a
pair. The test complies with ANSI T1.413 standard frequencies and provides
the following results:

e Predicted downstream and upstream data rates
* Insertion loss measurements
* Signal-to-Noise Ratio (SNR)
»  Bits-per-tone measurements.

To run this test, you need two CopperPro teStense as far-end transmitting
tester and the other as the receiving téstdreither end of the test pair. The
testers communicate over the test pair so you do not need a separate control
pair.

Setting Up an ADSL Auto-Test

To set up an ADSL Auto-Test, complete the following procedure on both
CopperPro testers:

1. From theMain menu, selecADSL Auto-Test. Then, presg J(Setups).

The Setups — ADSL Auto-Test menu is displayed. The test-specific setup
parameters are located at the bottom of this screen. Refer to Table 5-1 for
descriptions of the parameters and their settings.
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ADSL Auto-Test

2. For each parameter that you want to change, complete the following:

a) Press® to move the cursor to the parameter’s setting. Pré(&slit).

b) Pres<» to display the desired setting. Then, pfess to save the

selection.

Table 5-1. ADSL Auto-Test Setup Parameters

Parameter

Setting (default in bold)

ADSL Standard ANSI or G.Lite

Noise Measurement Filter E, F, G, or None

Starting and Stopping an ADSL Auto-Test
To start an ADSL Auto-Test, complete the following procedure on both

CopperPro testers:

1. From theMain menu (Figure 3-2), seleaDSL Auto-Test. Then,

presgor]

The ADSL Auto-Test connection screen (Figure 5-1) is displayed:

ADSL Auto-Test

Rcv. CopperPro

Connect Units & Select Mode

Send. CopperPro
100 Q
O

Unit

Sending Receiving

Unit

Setups

acy53s.eps

Figure 5-1. ADSL Auto-Test Connection Screen
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2. Using Figure 5-1 as a guide, connect the two CopperPro testers.

Note

Whilethetest isin progress, the receiving unit operates as the
“master” and the sending unit operates as the “responder”.

3. Onthesending tester, press(. J(Sending Unit). Then, press(#

The tester displays an “Idle” message and waits for control signals from
the receiving tester.

4. On the receiving tester, presy(Receiving Unit). Then, presg:].
The test begins.
To stop an ADSL Auto-Test, preiss.

ADSL Auto-Test Results

After the ADSL Auto-Test ends, teDSL Auto-Test result screen (Figure
5-2) is displayed:

ADSL Auto-Test LOSS = 50.1dB @ 301.8 kHz
Noise Fltr. = G, ADSL= ANSI
Down. = 8192 ., Up.= 1024 kb/s

0 c

Loss
(dB) 40

100 300
Frequency (kHz)

SNR &

Zoom In Zoom Out Bits / Tone

Setups

acy54s.eps

Figure 5-2. ADSL Auto-Test Result Screen
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Figure 5-2 isan example of atypical ADSL Auto-Test result screen. This
screen displays a graph of insertion loss results for the test pair at the ADSL
DMT frequencies.

Note

The following paragraphs describe the elements appearing in Figure
5-2. These descriptions and operations apply to all of the ADS. Auto-
Test result screens.

The graph is comprised of loss levels at each of the DMT freguency bins.
Dashed lines mark the location of the cursor, which is positioned on one of the
bins. The exact Loss and Frequency values where the cursor is positioned are
displayed in the upper right corner of the screen. Beneath these values the
setup information for the test and predicted data rates are listed.

To view Insertion Loss values at other DMT frequency bins, momentarily
press @) or ¢ to move the cursor one bin at a time across the graph.

Note

If you press and hold the arrow key, the cursor moves more rapidly
across the graph.

To see the values on the graph in more detail, press(;, J(Zoom In). The cursor
remains at the selected frequency, but the value bars for the individual
frequency bins are now visible on the scale. To view the frequency bins at
even greater resolution, press; J(Zoom In) again. To return to the origina
resolution, press(; J(Zoom Out) until the original screen is redisplayed.

To change the vertical scale of the graph, press ® to increase or & to decrease
the size of the bar (and adjust the scale).

To view SNR vauesfor the pair, press . J(SNR & Bits/Tone). A graph similar
to the one shown in Figure 5-3 is displayed:
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ADSL Auto-Test SNR = 35.0dB @ 301.8 kHz
Noise Fltr. = G, ADSL= ANSI
Down.= 8192 , Up.= 1024 kb/s

¢

SNR

I
i
|
(dB) ;

300 1104
Frequency (kHz)

Zoom In Zoom Out |Bits / Tone Setups

acy55s.eps

Figure 5-3. ADSL Auto-Test Results: SNR Values

To view bit counts for the pair, press(, J(Bits/Tone). A graph of bit counts at
various frequencies is displayed, as shown in Figure 5-4:

ADSL Auto-Test Bits = 15 @ 301.8 kHz, Bin 70
Noise Fltr. = G, ADSL= ANSI
Down.= 8192, Up.= 1024 kb/s

4.3 i 552.0 828.0 1104.0
(1) (64) (128) (192) (256)

DMT Frequency, kHz (Bin)

Zoom In Zoom Out Setups

acy56s.eps

Figure 5-4. ADSL Auto Test Results: Bit Count
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ADSL G-Lite Test

The ADSL G-Litetest is ashorter version of the ADSL test. In thistest, only
thefirst half of the DMT frequency bins are used and only a maximum of eight
bits per tone is encoded (as opposed to the 15 tones encoded in the ANS
ADSL test).

Torun aG-Lite test, follow these steps:
1. Fromany ADSL screen, press(. J(Setups).
2. Select G-Lite. Then press[=].

After the test ends, ADSL G-Litetest results are displayed. These results are
similar to those described under “ADSL Auto-Test Results”.

XDSL Auto-Test

The XDSL Auto-Test is somewhat similar to the ADSL Auto-Test. The XDSL
Auto-Test is different because it measures the frequency response on spare
pairs at ten unique frequencies instead of at the 256 DMT bin frequencies used
by DMT ADSL. These ten frequencies represent the Nyquist or maximum
energy frequencies of ten common types of high-speed data services.

To run this test, you also need two CopperPro téstere as the far-end
transmitting tester and the other as the receiving tester. The far-end tester
transmits the Nyquist tone set, and the receiving tester measures the signal
amplitude and displays Insertion Loss results.
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Setting Up an XDSL Auto-Test

To set up an XDSL Auto-Test, follow these steps:

1. Onthe Main menu (Figure 3-2), press (. J(XDSL).
2. Select XDSL Auto-Test, then press(. J(Setups).

The Setup — XDSL Auto Test menu is displayed. On this menu, you can
set a Pass threshold for each service type. Table 5-2 lists the range of the
threshold setting for each service type.

Table 5-2. XDSL Auto-Test Setup Parameters

Parameter Setting (default in bold)

40 kHz (ISDN “U”) Loss Pass Thresh. | <38 dB

Ranges from 0 to 99.

82 kHz (DDS) Loss Pass Thresh. <34 dB

Ranges from 0 to 99.

96 kHz (ISDN “S”) Loss Pass Thresh. | <38 dB

Ranges from 0 to 99.

150 kHz (HDSL Euro) Loss Pass <35dB

Thresh. Ranges from 0 to 99.

196 kHz (HDSL, 2 Pr. T1) Loss Pass |<35dB
Thresh.

Ranges from 0 to 99.
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XDSL Auto-Test

Table 5-2. XDSL Auto-Test Setup Parameters (continued)

Parameter

Setting (default in bold)

260 kHz (HDSL, 1Pr. E1) Loss Pass
Thresh.

<35dB

Ranges from 0 to 99.

392 kHz (HDSL2, 1 Pr. T1) Loss Pass
Thresh.

<42 dB

Ranges from 0 to 99.

772 kHz (T1) Loss Pass Thresh.

<32 dB

Ranges from 0 to 99.

1024 kHz (E1) Loss Pass Thresh.

<32 dB

Ranges from 0 to 99.

1200 kHz (CAP ADSL) Loss Pass
Thresh.

<32dB

Ranges from 0 to 99.

Starting and Stopping an XDSL Auto-Test
To start an XDSL Auto-Test, complete the following:

1. Onthe Main menu (Figure 3-2), press (. J(XDSL).
2. Select XDSL Auto-Test. Then, press (e,

The XDSL Auto-Test connection screen (Figure 5-5) is displayed:
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XDSL Auto-Test

Rcv. CopperPro Send. CopperPro

Connect Units & Select Mode

Sending Receiving

Unit Unit Setups

acy57s.eps

Figure 5-5. XDSL Auto-Test Connection Screen
3. Using Figure 5-5 as aguide, connect the two testers.

Note

While the test is in progress, the receiving unit is the “master” and
the sending unit is the “responder”.

4.  On the sending CopperPro, press(. J(Sending Unit). Then, press(z].

The tester displays anhdle” message and waits for control signals from
the receiving tester.
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5. Onthereceiving CopperPro, press(; J(Receiving Unit). Then, press(z
start the test.

To stop arunning XDSL Auto-Test, press(=].

XDSL Auto-Test Results
Figure 5-6 shows atypical XDSL Auto-Test result screen:

XDSL Auto-Test I Loss= 42.8dB @ 196.0 kHz
| T1HDSL = IZa\N
0 Cc
101 |
I
201 '
30 '
Loss '
@) “++--t--1+-V-+------- -
50
604
80 |
90 y ' ' I I 1
40 9 196 1 302 N 102
82 150 260 772 1200
Frequency (kHz)
Qualified
Service List Setups

acy58s.eps

Figure 5-6. XDSL Auto-Test Result Screen

XDSL Auto-Test results are displayed graphically. The graph in Figure 5-6
shows insertion loss resulting from a DSP measurement of the Nyquist XDSL
signal that was sent from the far-end CopperPro.

Insertion loss and frequency values at the cursor position are reported in the
upper right corner of the screen.
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To pinpoint attenuation at a specific frequency, press or & to move the
cursor along the graph to the desired frequency.

To see Pasg/Fail results for ten service types, press (. J(Qualified Service List).
A list like the one shown in Figure 5-7 is displayed:

XDSL Auto-Test Qualified Service List
ISDN Basic Rate Svc.(U Int'fc.)....40 kHz.... Pass
DDS 56 kb/s Service................... 82 kHz.... Pass
ISDN Basic Rate Svc.(S Int'fc.)....96 kHz.... Pass
HDSL (European) Service.......... 150 kHz.... Pass
HDSL (2 Pair T1) Service........... 196 kH z....[NH
HDSL (2 Pair E1) Service........... 260 kH z....[ ¥l
HDSL2 (1 Pair T1) Service.......... 392 kH z....[&0l
TL ServiCe....coveieiiiiiiieieeaeee 772 kH z... I
EL SerViCe....uvoiiuiieieiieeiinneenn, 1024 kH z.... X0
ADSL CAP Service.................. 1200 kH z....IsEdl
Setups

acy59s.eps

Figure 5-7. XDSL Auto-Test: Pass/Fail Results for Service Types

The Qualified Services List displays the measured level of frequency for each
service type. The CopperPro compares these frequencies against industry-
standard L oss/Pass thresholds (as specified in the setup for the XDSL Auto-
Test) and indicates whether the are acceptable (Pass) or not acceptable (Fail).
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The XDSL Toolbox

The XDSL toolbox is shown in Figure 5-8. Thistoolbox contains two types of
tests: parametric and transmission.

The parametric tests can be used for physical pair testing. The toolbox includes
eight parametric tests:

* Voltage

e Shorts& Grounds
e Opens

e RFL

* Load Coils

e Leakage

e Loop Devices
e Tracing Tone

The parametric testsin this list are exactly the same asthose in the POTS
toolbox. For ease of use, they are also included in the XDSL toolbox. For
descriptions of these tests and the results they provide, see the separate listings
in Chapter 4.

The eight remaining testsin the XDSL toolbox are transmission tests. These
tests are specifically designed for testing the wideband (WB) frequency. The
following transmission tests are described in detail in this chapter:

« WB Noise/Level
e WBLoss
e Send WB Tone

e Impulse Noise
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Starting and Stopping a Test in the XDSL Toolbox

Unless otherwise noted in the section for a particular test, use one of the

following proceduresto run atest in the XDSL toolbox:

e From the Main menu, press XDSL to display the XDSL toolbox (Figure 5-
8). Select the test that you want to run, then press(=].

OR

*  From the setup menu for a particular test, press(=

Shorts &
Opens .F.L.
Grounds p R F L
Load Coils Leakage Lo_op Tracing
Stress Devices Tone
WB Noise WB Long. Send
/ Level WB Loss Balance WB Tone
ADSL XDSL Terminated Impulse
Auto-Test | Auto-Test |WB Tests Noise
(Measure AC and DC Voltage)
Press TEST to Start
POTS TDR
o - Setups

Figure 5-8. XDSL Toolbox

To stop arunning test, press(=].

5-14
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WB Noise/Level Test

The WB Noise/Level test measures metallic noise or the signa level that is
present on apair. The test provides a snapshot wideband measurement on
either aspare pair (in Terminated mode) or on active pairs (in Bridged mode).

The test employs DSP techniques to perform measurements at multiple

frequencies at the same time. Depending on the choices you make in the setup

for the test, the CopperPro takes measurements at either the higher resolution

Nyquist frequency set (“Fine”) or at the ADSL DMT frequency set (“Coarse”).
The “Fine” (Nyquist) frequency set allows measurements at more than 2000
frequency points across the band, which results in very fine resolution for tests
on spare pairs. The “Coarse” (DMT) frequency set allows measurements at the
standard 256 DMT bin frequencies, which can be helpful when you monitor
active ADSL DMT lines.

Setting Up a WB Noise/Level Test

To set up a WB Noise/Level test, follow the instructions under “Displaying a
Setup Menu” in Chapter 3. When you set up the test, refer to Table 5-3, which
describes the setup parameters for the test.

Table 5-3. WB Noise/Level Test Setup Parameters

Parameter Setting (default in bold)
Measurement Mode Fine (Nyquist) or Coarse (ADSL)
Termination Mode Terminated or Bridged
Measurement Filter E, F, G, or None
Noise Pass Threshold <-50 dBm

Ranges from 0 to 99.
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WB Noise/Level Test Results for a Spare Pair

Torun aWB Noise/Level test on a spare pair, follow the instructions under
“Running a Test in the XDSL Toolbox”.

The graph in Figure 5-9 shows the results of a WB Noise/Level test that was
conducted on a spare pair. The pair is suspected of having induced crosstalk
from adjacent ISDN basic-rate circuits.

WB Noise / Level | Sig- = dBm @ 76.3kHz
Imp.= 135Q, Flt.= G, Md. = Eine

10 300 900 1200

600
Frequency (kHz)

Disturber Mask : ANSI BRA ENTER: Save
zZoom A | Disturber Contin.
¥ | Mask 4» | WBLevel | SCUPS

acy6ls.eps

Figure 5-9. WB Noise/Level Test Results: ISDN Crosstalk
The values specified in the setup for the test are displayed in the upper right

corner of the results screen. In this particular situation, the test was set up for
Nyquist mode, using thé noise filter inTerminated Mode.
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To zoom in or out horizontally, press(._J(Zoom), then press ® to zoomin or
® to zoom ouit.

There are eight Disturber Masks that you can select. These masks are shown as
dotted lines above the measured Noise/Level waveform. By comparing the
dotted-line graph to the measured waveform, you can more easily identify the
type of crosstalk interference. To select a Disturber Mask to overlay the
existing graph, press(. J(Disturber Mask). Then, repeatedly press @) or ¢ until
the desired mask is displayed.

To view a continuous wideband measurement, press(: J(Contin. WB Level).
Thesignal level at the selected frequency (where the cursor is positioned) is
continuoudly displayed in large numerals, along with a peak-detecting bar

graph (see “Running a Continuous Voltage Test” in Chapter 4 for descriptions
of this type of bar graph).

WB Noise/Level Test Results for a Working ADSL Pair

To run a WB Noise/Level test on a working ADSL pair, follow the instructions
under “Running a Test in the XDSL Toolbox”.

The graph in Figure 5-10 shows results from a WB Noise/Level test that was
performed on a working ADSL circuit. The setup for the test, which is
displayed in the upper right corner of the screen, indicates that the Termination
Mode was set tBridged to permit non-intrusive monitoring of the pair.
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WB Noise / Level | Sig. = [l dBm @ 772.0 kHz
Imp.= Brg., Flt.= No, Md.= Coarse

Noise
/ Level
(dBm)

C
!
|
i
i
i
i
i
i

8.63 284.6 832.3 1104

556.3
Frequency (kHz)

Disturber Mask : None ENTER: Save
Zoom A | Disturber Contin.
¥ | Mask @ | WBLevel | Setups

acy62s.eps

Figure 5-10. WB Noise/Level Test Results: Working ADSL Line

Results obtained from running a bridged WB Noise/Level test on aworking

ADSL circuit can be useful in helping you determine why the circuit is not
performing “up to speed” when other characteristics of the line indicate that it
should be. This non-intrusive test can often diagnose excessive bridge tap,
interference from other data circuits or AM radio signals, or defective modems
as the cause of a performance problem.

The(J(Zoom) and(. J(Disturber Mask) keys operate in the same manner as
those shown in Figure 5-9 (see the earlier descriptions of these keys).

To continuously monitor any one of the DMT bin signals, move the cursor to
the desired frequency bin on the graph, then fréi@ontin. WB Level).
Instantaneous variations in frequency bins can be caused by impulse noise. If
such variations are obtained, you can measure them by running an Impulse
Noise test (see “Impulse Noise Test” for details).
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WB Loss Test

The WB Loss test measures the level and frequency of atransmitted signal in
the 10 kHz to 1200 kHz spectrum. The test uses a generic wideband single-
frequency transmitter, such as the Fluke Networks C9925BL T or another
CopperPro at the far end. The far-end tester continuously transmits at 0 dBm
and 135 Ohms impedance.

Note

For the most accurate measurement, the sending tester’'s frequency
should be as close as possible to an even multiple of 508.626 Hz. This
setting allows the CopperPro to use the high-resolution Nyquist
frequency bin spacing in its measurement so that the greatest number
of possible measurement frequencies is covered. The sending
CopperPro will automatically round off the entered frequency to the
nearest “Fine” bin frequency.

Unlikethe ADSL Auto-Test, the WB Loss test is manually controlled. Thereis
no communication between the testers.

Setting Up a WB Loss Test
The WB Loss test has no test-specific setup.

Running a WB Loss Test
Torun aWB Loss test, complete the following:
1. Fromthe XDSL toolbox, select WB Noise.

2. Presgom)
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The WB Loss connection diagram in Figure 5-11 is displayed:

WB Loss
CopperPro Sending Unit

BIk 135 Q

Connect Far-End Sending Unit,
& Press TEST

acy63s.eps
Figure 5-11. WB Loss Test Connection Diagram

3. Asprompted, connect the far-end CopperPro (sending tester). Then, press

WB Loss Test Results
Figure 5-12 shows atypical WB Losstest result screen.
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WB Loss I Ins. Loss = 20.6 dB @ 600.2 kHz

07 c
101 ;
201 H
304
Loss 07
(dB) 50
604
704
801
90

10 300 600 900 1200
Frequency (kHz)
Contin.
Zoom In Zoom Out WB Loss

acy64s.eps

Figure 5-12. WB Loss Test Result Screen

On the WB Loss test result screen, the cursor, (. J(Zoom In) and [ J(Zoom Out)
keys, and the ®and & keys operate in the same manner as they do on the
ADSL Auto-Test result screens (see descriptions under “ADSL Auto-Test
Results”).

To display continuous WB Loss test results, pfgs&ontin. WB
Loss).

WB Longitudinal Balance Test

The WB Longitudinal Balance test measures the effect of applying a common-
mode, wideband, and disturbing signal on a pair. This signal is directly related
to the pair’'s balance. The test is two-ended; therefore, it requires either a
CopperPro or Terminator module at the far end of the pair that functions as the
sending device.
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Setting Up a WB Longitudinal Balance Test

To set up aWB Longitudina Balance test, follow the instructions under
“Displaying a Setup Menu” in Chapter 3. When you set up the test, refer to
Table 5-4, which describes the setup parameters for the test.

Table 5-4. Longitudinal Balance Test Setup Parameters

Parameter Setting (default in bold)

Disturbing Frequency 20 kHz
Ranges from 20 kHz to 1104 kHz

Measurement Filter E, F, G, or None

Pass Thresh. =40 dB (the same for all disturbing
frequencies)

Ranges from 0 to 99

Running a WB Longitudinal Balance Test
To run a WB Longitudinal Balance test, complete the following:
1. From theMain menu, presg J(XDSL).
2. SelectwB Long. Balance, then presg =)
A connection diagram is displayed.

3. Follow the on-screen instructions to connect the two devices (two
CopperPro testers or a CopperPro tester and a Fluke Networks Terminator
module).
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4. Do one of the following:

« |If you are using two CopperPro testers, on the far-end tester, press
(LJ(Sending Unit). Then, press(. J(Receiving Unit) on the near-end
tester.

* If you are using a CopperPro and a Fluke Networks Terminator
module, press(. J(Receiving Unit) on the near-end CopperPro and
enable the Terminator module.

5. Onthereceiving tester, press[=].

The receiving tester commands the far-end device to send a disturbing
(longitudinal) signal, then measures the longitudinal balance of the pair (at
the specified frequency).

WB Longitudinal Balance Test Results

Test results are displayed on the receiving tester. A typical WB Longitudinal
Balance test results screen is shown in Figure 5-13:

Long. Balance = 49.5 dB
Freq.= 300.0 kHz  Filter =G

Rcv. CopperPro Send. CopperPro

WB Long. Balance

Sending Receiving | Contin WB

Unit Unit Long. Bal. Setups

acy102s.eps

Figure 5-13. WB Longitudinal Balance Test Results
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Test results are displayed in the upper right corner of the screen. Failing values
are highlighted in flashing reverse-video format. Disturbing frequency and
measurement filter setup information are also provided.

To view a continuous readout of longitudinal balance, press(. ]J(Contin WB
Long. Bal.).

The continuous measurement is displayed in large numerals, along with a
peak-detecting bar graph (see the description of this bar graph under “Running
a Continuous Voltage Test” in Chapter 4).

Send WB Tone Test

The Send WB Tone test continuously transmits a single precision tone at 0
dBm.

Setting Up a Send WB Tone Test

To set up a WB Tone test, follow the instructions under “Displaying a Setup
Menu” in Chapter 3. When you set up the test, refer to Table 5-5, which
describes the one setup parameter for the test.

Table 5-5. Send WB Tone Test Setup Parameter

Parameter Setting (default in bold)

Term. Impedance 100 Qor 1350
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Running a Send WB Tone Test

To run aSend WB Tone Test, follow these steps:

1. Fromthe XDSL toolbox (Figure 5-8), select Send WB Tone. Press [ew],
The Send WB Tone screen (Figure 5-14) is displayed:

Send WB Tone I

1000 5 1

Red ~R

Send Frequency = 1104 kHz

Press TEST to Start

Enter Send

Frequency Setups

acy66s.eps

Figure 5-14. Send WB Tone Test: Send Frequency Screen
2. Press(,J(Enter Send Frequency). Then, supply the desired frequency.

Note
The value you supply must be between 10 kHz and 1200 kHz

3. Press[om],
The value you specified is displayed in the Send Frequency field.
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A WB toneis continuously sent at the frequency you specified.
5. To stop thetest, press(z].

Terminated WB Tests

The Terminated WB test group includes double-ended, wideband transmission
Auto-Tests. Thesetestsrequire afar-end terminator or sending device, such as
a3M "FED" or future devices (reserved). The CopperPro automatically
controls the far-end device and issues commands over the test pair, so you do
not have to use a separate control pair. The tests include the same single-ended
parametric tests as the Terminated VF Auto-Tests plus a set of wideband
transmission tests.

To run a Terminated WB test, complete the following:

Notes
“Reserved” indicates that thg /key is reserved for future use.

This procedure shows you how to run a FED WB Auto-Test. You can
use this procedure to run any of the tests in this group (when they
become available).

From the Main menu, press(; J(XDSL).
2. Select Terminated WB Tests, then press (e,
The Select Terminated WB Test Type screen is displayed.

3. Press(.J(FED WB Auto-Test). Then, follow the on-screen instructions to
connect the two devices and run the test.

When the test ends, the CopperPro displays alist of tests that were
conducted and provides a Pass/Fail summary result for each test. Tests
with failing results have the Fail result highlighted in reverse-video
format.
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To view the overall summary result for atest in thelist, press® or & to
move the cursor to the name of the test.

Thetest is highlighted and its summary result is displayed in the upper
right corner.

To view detailed results for atest, press® or & to move the cursor to the
name of the test. Then, press(. J(Details).

Figure 5-15 contains an example of a typical Wideband Loss “details”
result screen for the FED WB Auto-Test:

FED WB Auto-test | Loss =[42.8] dB @ 196 kHz

0
101
201
30

Loss
@) A0t-f--f-- --1--

50
60+
704
80
90

 ———TEEEY S
I
i
i
i
i
i
i

|1, .
77

40 96 392 1024
82 150 260 1200

Frequency (kHz) ENTER: Save

=
©
>

Qualified

Service List Setups

acy105s.eps

Figure 5-15. FED WB Auto-Test Results

Figure 5-15 shows loss resulting from measurement of the Nyquist XDSL
frequency set for ten common digital services.
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6. To view loss measurements at a given frequency, press ¢ or € to move
the cursor to the desired frequency. Observe the values that are displayed
for the selected frequency in the upper right corner.

Failing values are emphasized in flashing, reverse-video format.

The information from thistest can be used to determine the suitability of
the pair for various digital data services.

7. Press.J(Qualified Service List).

The displayed list enables you to view comparisons of obtained results
against standard L oss/Pass threshol ds (as specified in the setup for the
test) for ten types of digital data services.

WB Impulse Noise Test

The WB Impulse Noise test is a single-ended test that allows wideband noise
transients of specified amplitude to be counted and recorded over a user-
specified period of time. The results of this test can be particularly helpful for
tracking intermittent noise problems. Used in conjunction with the WB
Noise/Level test, thistest can help you pinpoint sources of external noise.

Setting Up a WB Impulse Noise Test

To set up a WB Impulse Noise test, follow the instructions under “Displaying
a Setup Menu” in Chapter 3. When you set up the test, refer to Table 5-6,
which describes the setup parameters for the test.
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Table 5-6. WB Impulse Noise Test Setup Parameters

Parameter

Setting (default in bold)

Termination Mode

Terminated or Bridged

Termination Impedance

100 Qor1350

Measurement Filter

E, F, G, or None

Test Time Duration

1 minute

Ranges from 1 minute to 9999
minutes.

Counter Level Threshold

-40 dBm
Ranges from -90 dBm to 0 dBm.

Count Pass Threshold

10 counts

Ranges from 0 to 999.

Running a WB Impulse Noise Test

To run aWB Impulse Noise test, follow these steps:

1. Fromthe XDSL toolbox (Figure 5-8), select WB Impulse Noise Test.

2. Press(Z].
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WB Impulse Noise Test Results

Figure 5-16 shows you an example of aWB Impulse Noise test results screen.

WB Impulse Noise Imp. = Term., 100 Q
Fltr. = G, Time = 15 _min.
Thr. =-40 dBm, 100 _cts.

Elapsed Time Minutes = 2

Impulse Count Number =15

Reset
Counters Setups

acy70s.eps

Figure 5-16. WB Impulse Noise Test Results

The Elapsed Time Minutes counter runs until the preset time (as specified in
the setup for the test) isreached. The Impulse Count Number keeps track of
the number of impulse noise counts. If the count exceeds the preset threshold,
the value is displayed in flashing reverse video format.

To reset the elapsed time or impulse counter at any time during the test,
pres{, J(Reset Counter).

If you want to change the setup for the test, press(#] to stop the test. Then,

press(. J(Setups). After you make changes to the setup, press (%] to re-start the
test.
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Chapter 6
TDR Testing and Fault Location

Introduction

This chapter describes the CopperPro’s TDR (Time Domain Reflectometer)
test. The TDR testing function is a separately packaged and purchased
software option that can often help you locate loop faults with greater
precision than the parametric fault location tests that are described Chapter 4.
With TDR, not only can you confirm the results of the basic parametric tests,
but when you use TDR in conjunction with those tests, you can also vastly
improve your ability to accurately measure the distance to faults in a cable.

The TDR Auto-Test function combines both frequency domain (parametric)
and time domain (TDR) testing functions in the same package. This
combination not only provides a rapid learning curve (due to the consistent
user interface), but also gives you with a truly powerful—yet cost-effective—
testing solution.
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Comparing Parametric Tests to the TDR Test

Table 6-1 provides an overall assessment of the accuracy of the TDR test and
three parametric tests (Opens, Load Coils, and RFL) at locating six common
cable faults. The table shows both the versatility of the TDR test aswell asthe
complementary nature of al of the tests and their relative strengths and
weaknesses. Y ou may want to refer to this table when trying to decide which
teststo usein a particular situation.

Table 6-1. TDR vs. Parametric Fault Location Tests

Type of CopperPro Tests
Cable Fault TDR Opens Load Coils RFL
Open Excellent Excellent - -
Conductor
Partial Open Excellent Poor - -
(Bad Splice)
Split Pair Excellent Fair - -

Bridged Tap Excellent - - -

Undesirable Distance: - - -
Load Caoils Excellent Count - Good
Resistive Fault Excellent - - Excellent
(R, <1KkQ) (any R,)




TDR Testing and Fault Location
What Happens During a TDR Test: An Overview

What Happens During a TDR Test: An Overview

Y ou can use the TDR test to determine the length of a cable and to precisely

locate faults along the cable. When making a TDR measurement, the

CopperPro applies a balanced, high-frequency drive pulse to the test pair. Any

fault in the cable causes some of this pulse to reflect back to the CopperPro.

The tester captures these reflections (also called echoes), which can be caused

by the faults described later (see “Reflections”). The CopperPro measures the
amount of time it takes for the pulse it transmitted to return, then uses the time
to calculate the distance to the source of the reflection (the fault).

The elapsed time between the transmission of a pulse and its reflection is
measured by a highly accurate clock source. Based on the velocity of
propagation (VOP) of the pulse, the CopperPro converts the time to distance.
The type of cable you are testing determines the VOP, which is defined as the
ratio of the speed of the pulse in the cable to the speed of light. For example, a
cable with a VOP of 0.64 transmits a pulse at 64% of the speed of light.

Length Measurements and VOP

To obtain accurate length measurements you must choose the right cable type
or supply the correct VOP of the cable that you are testing. The more accurate
the VOP, the more accurate the CopperPro’s measurement of the distance to
the source of the reflection (the fault). The CopperPro stores VOP values for
standard cable types in its memory. Be aware that actual VOP values can vary
(see “Determining the VOP” later in this chapter). Therefore, if accurate length
measurements are critical to your testing process, you should saeuadly

VOP values when you set up the test. Most cable manufacturers supply VOP
information in their specifications.
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Reflections

Reflections are caused by discontinuities in a cable’s characteristic impedance,
such as gauge changes, splices, faults, the cable’s end, or series network
elements. Positive (in-phase) reflections result from sudden increases in cable
impedance, such as those due to opens, load coils, or resistive splices.

Negative (out-of-phase) reflections result from decreases in cable impedance,
such as those due to resistive faults (for example, shorts, grounds, and crosses),
bridged taps, and build-out capacitors. A cable that has no faults or network
elements and is properly terminated in its characteristic impedance generates
no reflections.

TDR Auto-Test

The TDR Auto-Test is an automatic test. With the press of a single key, the
Auto-Test runs a sequence of parametric tests and a TDR test. Results from a
TDR Auto-Test can give you a quick— yet comprehensive— view of the
status of a pair. For the novice or infrequent operator of TDR equipment, the
TDR Auto-Test can provide a good starting point in the troubleshooting
process.

The TDR Auto-Test automaticalffags and pinpoints the location of the
following types of faults:

e Open conductors
* Resistance shorts
* Load coils

e Bridged taps

e Bad splice joints.
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Even though the individual TDR tests (described later in this chapter) can be
performed on working pairs with voltage, the TDR Auto-Test should be run
only on non-working pairs. Thisis because severa of itsintegrated parametric
tests (for example, Opens and Shorts & Grounds) are accurate only with
moderate amounts of voltage on the line.

Setting Up a TDR Auto-Test
To set up the Auto-Test, complete the following:
1. Fromthe Main menu, select TDR Auto-Test. Then, press, J(Setups).
2. Onthe setup screen, select the cable type and gauge (refer to Table 6-2)
for the cable you are testing.
Note

Before you run the test, you must select the proper cable type and
gauge. If these two parameters are specified, the CopperPro
automatically uses the industry-standard VOP for that cable type and
gauge. If the actual VOP is known, however, you can supply it as
well, thus creating a custom cable type for the test.

3. Setuptheindividual parametric tests.

To do this, you need to display the setup screen for each test and complete
the setup (see the relevant sections in Chapter 4 for setup instructions for
each test).

Table 6-2. TDR Auto-Test Setup Parameters

Parameter Setting (default in bold)
Cable Type Jelly Filled, Air Core, Pulp
Cable gauge 19, 22, 24, 26, 28 AWG
Cable VOP 0.589
Ranges from 0.300 to 0.999
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Starting and Stopping a TDR Auto-Test

Torun aTDR Auto-test, display the Main menu. Select TDR Auto-Test, then
press ().

The Auto-Test begins, running the following tests in the order listed:

Voltage

Shorts & Grounds
Opens

Load Coils
Auto-ranging TDR

To stop the Auto-Test at any time, press(z].

TDR Auto-Test Results

When the TDR Auto-Test ends, the CopperPro displays the TDR Auto-Test
result screen (Figure 6-1):

6-6

TDR AC = 615 ft Open
Auto-Test @615 ft
c1 (o7
T T T T
0 250 500 750
VOP 0.670 Pulse 100ns  Filter Off Avg Off
ENTER: Save
Vop # Gain # V.Pos'n. # Fltr A Avg ¥
Pulse qp | Zoom p |H.Pos'n. gp| Scan 4p

Figure 6-1. TDR Auto-Test Results: Open

acy71s.eps



TDR Testing and Fault Location
TDR Auto-Test

Figure 6-1 isatypical TDR Auto-Test result screen. It has the following
elements:

e Pair Status Message: shown in the upper right corner of the screen and
highlighted (in Figure 6-1: Open @ 615 ft). Thisisafina overall result
that the CopperPro derives by interpreting results from all of the
individual teststhat it runs.

e Launch Pulse: appears asthe larger, positive pulse on the | eft side of the
screen.

* Launch Cursor (C1): the vertical line that marks the start of the launch
pulse. To manualy move the launch cursor, press ® to move right and ®
to move | eft.

e Reflection Pulse(s): appear as smaller positive pulses (as seen in Figure
6-1) or negative pulses to the right of the launch pulse.

e Reflection Cursor (C2): the vertical line that marks the position of the
largest reflection pulse. To manually move the reflection cursor, press ¢
to move right and ¢ to move left.

e TDR test parameters: shown in the top center portion and base of the
screen. The symbols and abbreviations have the following meanings:
¢ AC: distance between position of launch cursor and reflection cursor.
¢ Pulse: pulse-width (in nanoseconds) that is used to locate the fault.
¢ Fltr.: power filter status (in Figure 6-1, the user turned it off).
¢ Avg.: Trace smoothing filter (in Figure 6-1, the user turned it off).
.

VOP: Velocity of propagation factor that is specified in the setup.
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TDR softkeys: aternate action softkeys that activate the functions
described in Table 6-3. The softkey is highlighted when the function is
activated. To deactivate a function, pressits softkey again.

The TDR Auto-Test is a snapshot function. After the test ends, you can
press any of the softkeysthat are listed in Table 6-3 except Pulse, Fltr,
and Avg. You must select the filters before you run the Auto-Test. The
pulse-width is automatically determined during the Auto-Test.

Highlighted TDR Auto-Test Result Types: the types of fault that are
automatically located and tagged are as follows:

¢ Open, T Open, R Open

¢ Short

¢ B.Tap (Bridged Tap)

¢ L. Coil (Load Cail)

¢ HRO (High resistance open or bad splicejaint).

Table 6-3. TDR Auto-Test Softkeys

Press this key first Then press
The @or ® key to respectively
PL‘J’I;’; 9 increase or decrease the current
<«
VOP value from 0.300 to 0.999.
The @ or & key to respectively
decrease or increase the pulse
width from 20 ns to 5000 ns.
The ® or ® key to respectively
San 9 increase or decrease the
<

waveform vertical gain (size).

The @ or ¢ key to respectively
compress or expand the
waveform horizontal scale about
the reflection cursor.




TDR Testing and Fault Location

TDR Auto-Test

Table 6-3. TDR Auto-Test Softkeys (continued)

Press this key first

Then press

The @or ® key to respectively

V.Posn. & .

H.Pos. p move the entire waveform up or
down in the display window.
The @ or & key to respectively
move the entire waveform left or
right in the display window.
The ® key to apply the Power

Fltr & Avg ¥ . .

Soan <> Filter (Fltr). Press © again to

remove the filter.

The ® key to apply the
Averaging Filter (Avg). Press ®
again to remove the filter.

The @ or € key to respectively
move Cursor 2 (C2) left or right
(Scan) to the next detected
reflection on the displayed
waveform. If the next reflection is
outside of the current view, the
waveform automatically shifts
position to bring it into view.
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Saving TDR Auto-Test Results

The TDR Auto-Test waveform is a snapshot result that you can savein afile.
To save aresult, press [==], then follow the prompts for naming and saving the

file.

The TDR Toolbox

The TDR toolbox is shown in Figure 6-2. The testsin this toolbox enable you
to perform avariety of individual measurements on a pair. Thesetestsare

described separately later i

TDR
Auto-Test

n this section.
Pair1 &2 Pair1-2 Pair 1
Compare Difference Monitor
Pair2to 1 Recall Compare
Crosstalk Trace Recall & P1

(Apply TDR Signal to Pair 1)

Press TEST to Start

POTS
o—c

0—C
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Figure 6-2. TDR Toolbox
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Starting and Stopping a Test in the TDR Toolbox

Unless otherwise instructed, use the following procedure to start atest in the
TDR toolbox.

1. From the Main menu, press(. J(TDR) to display the TDR toolbox
(Figure 6-2).

2. Select the test that you want to run, then press2].

To stop arunning test, press(=

Saving TDR Test Results

For those tests that display a continuously updated “live” trace, you can save a
snapshot of the trace. To do this, pfess. Then, follow the prompts for
naming the file and saving it.

Pair 1 Test

The Pair 1 test is the basic TDR “auto-ranging” test tool. In this test, a launch
pulse is continuously applied to Pair 1, and the resulting reflections are
continuously displayed. The resulting waveform is a single trace on the screen.

The Pair 1 test result screen is similar to that shown in Figure 6-1 except that
the CopperPro does not display pair status information. The launch cursor
marks the beginning of the launch pulse. The reflection cursor marks the
approximate start of the largest reflection, and “Delta C” automatically gives
the approximate distance to the reflection.

The Pair 1 test uses pre-selected VOP and filter settings. However, you can
change these settings in real time after the test begins. The test automatically
searches for reflections, initially changing pulse-widths and vertical and
horizontal scales to present the clearest possible picture of the largest
reflection.
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After determining the best set of parameters for the specific type of reflections
that it detects, the CopperPro displays a continuous image of the waveform on
the screen. If you want to see the effect of adifferent pulse width or filter, you
can do so at any time, with the continuous test automatically displaying the
resulting waveform.

Note

The reflection cursor is automatically positioned as close as possible
to the leading edge of the largest reflection. However, it is
recommended that you manually expand the horizontal (Zoom) and
vertical (Gain) scalesin order to zero in on the reflection. You can
also move thereflection cursor until it is at the leading edge of the
reflection and until it just begins to move off the horizontal baseline.
The “Delta C” value should now be the most accurate possible
distance to the fault.

Pair 1 and 2 Compare Test

The Pair 1 and 2 Compare test enables you to see continuous TDR waveforms
from Pair 1 (T and R) and Pair 2 (T1 and R1) smultaneoudly. Thistest is
typically used to compare agood pair (Pair 1) with a suspected faulty pair
(Pair 2) in the same count so that you can see the differences between the two
more closely.

Figure 6-3 shows atypical Pair 1 and 2 Compare test result screen. The TDR
softkeys operate in the same manner as those on the Pair 1 test result screen
(see “Pair 1 Test Results” and Table 6-3 for descriptions).
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Pair 1 & 2 Comp. AC = 375 ft

cL §

c2

0 250 500 750
VOP 0.670 Pulse 100ns  Filter Off  Avg Off
ENTER: Save

Vor ¢ Gain ¢ V.Pos'n. A |Fltr A AvgWw
Pulse qp | Zoom qp [H.Pos'n. gp| Scan €

acy73s.eps

Figure 6-3. Pair 1 and 2 Compare Test Result Screen

Pair lis always depicted as the lower trace and shown asasolid line. Pair 2 is
the upper trace, which is shown as a dotted line. In Figure 6-3, note that the
trace for Pair 2 has aminor reflection (it is marked by the reflection cursor)
that indicates a gauge change at a splice point.

Pair 1 - 2 Difference Test

Thistest issimilar to the Pair 1 and 2 Compare test. The main difference

between the two testsis that in the Pair 1-2 Difference test, the CopperPro
internally computes the mathematical difference between the two waveforms

and displays the difference as a single trace. This presentation is especialy

helpful for helping you see minor differences between two pairs—one good
and one suspect.
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Pair 1 waveform datais used as the reference, and Pair 2 datais subtracted
from it to obtain the “difference” waveform. If both pairs are identical (have
exactly the same waveforms), the result is a straight line with no reflections.

The TDR softkeys operate in the same manner as those on the Pair 1 test result
screen (see “Pair 1 Test” and Table 6-3 for descriptions).

Pair 1 Monitor

The Pair 1 Monitor test can help you track down intermittent faults. The test
operates continuously (like the Pair 1 Test), but the CopperPro records
waveform differences over time on the screen.

Figure 6-4 shows the results from a Pair 1 Monitor test that was conducted on
a pair with an intermittent splice connection.

Pair 1 Monitor AC = 375 ft
C1 c2
0 250 500 750
VOP 0.670 Pulse 100ns  Filter Off Avg Off
ENTER: Save
Vop # Gain # V.Pos'n. # Fltr A Avg W
Pulse qp | Zoom 4p |H.Pos'n. gp| Scan €p

acy74s.eps

Figure 6-4. Pair 1 Monitor Test Result: Intermittent Splice
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The TDR function keys operate in the same manner as they do on the Pair 1
test result screen (see “Pair 1 Test” and Table 6-3 for descriptions).

You can change the cursor positions at any time without affecting the
displayed waveform. However, if you operate any of the other softkeys, you
will erase the previously stored deviations and the waveform will start anew
from that point.

Pair 2 to 1 Crosstalk Test

The Crosstalk test is useful for locating resistive crosses between pairs that are
typically caused by the breakdown of insulation due to water in a cable. This
test is also helpful for determining the location of a pair split and the location

of a split repair, when both split pairs are connected.

In this test the CopperPro applies launch pulses on Pair 2, but measures any
coupled reflections on Pair 1. The signal level of the resulting single trace is
directly proportional to the leakage between the two pairs, and the position of
the reflection occurs at the point of the leakage.

Note

The launch pulse does not appear on the Crosstalk test result screen
because it islaunched on Pair 2. The result screen shows only the
signals occurring on Pair 1. However, any resulting influence on Pair
1 from the pulse, which may include slight coupling spikes from the
Launch Pulse leading and trailing edge, is displayed.

The TDR softkeys operate in the same manner as those on the Pair 1 test result
screen (see “Pair 1 Test” and Table 6-3 for descriptions).
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Displaying and Deleting Saved Traces
To display or delete a saved trace, complete the following:
1. Fromthe TDR toolbox (Figure 6-2), select Recall Trace.
2. Press[em),
A list of stored TDR trace filesis displayed.
Press® or ® to select the trace file.
4. Do one of the following:
» Todisplay afile, press[==].

The selected trace is displayed. Note that the waveform is static,
which means that it is not continuously updated. Therefore, the real-
time Pulse-width and Filter softkeys are not available for use.

Y ou can operate the cursor, VOP, Gain, Zoom, Vertical, and

Horizontal softkeys. These keys operate in the same manner asthey

do on the Pair 1 test result screen (see “Pair 1 Test” and Table 6-3 for
descriptions).

e To delete afile, pred3elete (see Chapter 7, “Saved Test Results”).

Compare Recall and Pair 1 Test

The Compare Recall and Pair 1 test is used to compare a previously stored
trace with a “live” trace on Pair 1. The format of the results is like those shown
in Figure 6-3, in which two “live” signals are displayed for comparison. In this
test, Pair 1 is shown as the lower trace with a solid line, and the previously
stored trace is shown as the upper trace with dotted lines.

You cannot operate the real-tireelse-width andFilter softkeys on the result
screen. The remaining softkeys operate in the same manner as those on the
Pair 1 test result screen (see “Pair 1 Test Results” and Table 6-3 for
descriptions).
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TDR Test Operating Tips

The operating tips in this section are provided to help you in the “real world”
of TDR testing.

Determining the VOP

When you select @able Type andGauge in the setup for the test, the
CopperPro automatically uses a standard median VOP value. Several factors,
however, can make this value erroneous and cause the tester to incorrectly
determine the location of a fault:

Multiple gauges in the cable makeup

Cable dielectric differences between manufacturers
Dielectric variation with temperature (1% per 10°C)
Water in the cable

Age of the cable.

The following procedure outlines a reliable method for calibrating the VOP
factor to a particular cable type:

1. Locate a knowmgood pair in the same binder group as the test pair.

2. Find the pair'ssxact length. There are several ways to do this:

* Run an Ohms-to-Distance test with the far end shorted and with the
gauge configuration known.

« Run an Opens test, using the proper cable type.

«  “Wheel off” the length with a measuring wheel (taking slack loops or
“snaking” into account).
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3. Runthe TDR Pair 1 test on the known good pair.

4. Alignthe reflection cursor on the exact leading edge of the pair’s positive
“open” reflection.

5. Adjust the VOP until the “Delta C” distance equals the known length.
6. Use this value of VOP for testing the faulty pairs.

Double-ended Testing

To further minimize errors during TDR testing, it is advisable to test from both
ends of the cable. If the sum of the “Delta C” distances to the same fault (from
testing from both ends) does not equal the known section length, adjust the
VOP factor and re-test from both ends. When the sum of the “Delta C”
distances equals the section length, you have found the exact location of the
fault.

Another method entails mathematically deriving the exact fault distance
(without having to adjust VOP and re-test multiple times). However, this
method requires that the exact section length be known. To obtain an exact
distance, do the following:

1. Test the faulted pair from both ends and record both “Delta C” distances
to thesame fault (D1 and D2).

2. Calculate the Correlation Factor (CF) by dividing the known section
length (L) by the sum of the two distances: CF =L/ (D1 + D2)
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3. Multiply each of the two distances by the CF to get the corrected distance
(CD) to the fault from both ends:

CD1=CFx Dland CD2=CFx D2
Example: Known section length L =1200 feet
TDR Measurement D1 = 400 feet
TDR Measurement D2 = 600 feet
CF=1200/ (400 + 600) = 1.20
CD1=1.2 x 400 = 480 feet
CD2=1.2x 600 = 720 feet
Section Length = CD1 + CD2 = 1200 feet (sanity check)

Testing for Faults Close to the CopperPro

Reflections that occur before the launch pulse has been completed (due to

faults that are very near the CopperPro connection) may be distorted or even
completely masked by the launch pulseitself. In these cases, to get aclearer

picture of the reflection, attach a known length of jumper wire (of the same

type and gauge as in the cable, if possible) to the CopperPro test leads to

compensate for the pulse’s width. An extension of about 10 to 15 feet in length
should coveall applications, using the CopperPro’s shortest pulse-width.
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Chapter 7
Saved Test Results

Introduction

This chapter shows you how to save test results in the CopperPro’s memory.
You will also learn how to view and print saved test results and how to upload
them to a PC.
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Saving Test Results
The CopperPro saves resultsin two types of files:
*  Text-based files

Text-based files consist of data that is comprised solely of aphanumeric
characters and special symbols. The results of the simpler tests, such as
the Voltage, Shorts and Grounds, and Opens tests, are stored as text-based
files.

e Graphical files

Graphical files consist of datathat is represented by a waveform (in the
case of TDR) or afrequency sweep graph. The results of more complex
tests, such asthe TDR, Noise, Level, and Losstests, are stored as
graphical files.

Storage Limitations of Saved Result Files

The CopperPro stores text-based test resultsin a circular buffer, so that as

additional files are saved, older files are eventually overwritten. The tester’s
available storage capacity differs depending on the type of test result.

Graphical results require much more storage space than text results. Therefore,
there is a limit to the number of graphical files that the tester can store.
Graphical files are not automatically overwritten as are the text-based files, but
may be manually deleted. Text-based files, on the other hand, take up less
space so the tester can store more files of this type. Table 7-1 gives you an
indication of the tester’s storage space limitations for text-based and the two
types of graphical files.
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Table 7-1. Storage Limitations of Saved Result Files

Type of File Space Limitation
Text-based Approximately 10,000 lines of data
Graphical TDR waveform Ten files
Graphical frequency sweep Two files

Result File Header

When the tester stores aresult, it saves it under a header. The top portion of
Figure 7-3 shows you an example of aheader. The result file header
automatically provides the following information:

*  Wire Center Name

A user-supplied name that identifies the primary work location. For
instructions on how to specify or change the Wire Center name, see
“Creating a Custom Header for Test Result Files” in Chapter 3.

* Facility Cable Number

A user-supplied number that identifies the specific cable on which a test
was performed. For instructions on how to supply or change this number,
see “Generic and Test-Specific Setup Parameters” in Chapter 3.

¢ Pair/Terminal Number

A user-supplied number that identifies the specific single cable pair, cross-
box binding post, or inside terminal number on which a test was
performed. For instructions on how to supply or change this number, see
“Generic and Test-Specific Setup Parameters” in Chapter 3.
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e Date/Time Stamp

A record of the date and time that the test was conducted. The CopperPro
automatically supplies thisinformation.

If you do not supply the information in the aforementioned list, the header
contains a Date/Time stamp only. Operator Name, Location, and Job Number
may optionally be added to the header.

If agroup of results shares the same header information (that is, Wire Center
name, Facility Cable Number, and Pair/Terminal Number), one header appears
immediately before the first saved result in the group and is not repeated for
each subsequent result. This convention is used to conserve memory.

However, any time you modify the information that is used for the header, the
change isreflected in anew header that appears immediately before the group
of resultsit pertainsto.

If the elapsed time between tests is greater than ten minutes, the tester places a
timestamp before the next test result. If the elapsed time between a group of
testsis less than ten minutes, atimestamp is not posted before each result.
Again, the purpose of this convention is to conserve memory.

Test results with the same Wire Center name are listed in the order in which
the tests were conducted and under the name of the specific test. This grouping
of results under acommon Wire Center name allows results for multiple tests
on the same pair to be easily identified.
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Storing Test Results Automatically

The CopperPro features an automatic test storage option that, when activated,
automatically saves the text-based results of non-continuous tests. All relevant
test datais saved and any failures (those results that exceed a preset Pass/Fail
threshold) are highlighted in reverse video.

Be aware that the automatic test storage option alows you automaticaly store
text-based files only. You must manually save graphical files (see “Saving a
Displayed Waveform or Frequency Graph”). The automatic test storage option
is enabled when the tester is shipped from the factory. If you want prevent the
tester from automatically storing test results, you can turn off the option. To do
this, complete the following:

1. On the tester’s front panel, pré¢ss).

The Saved Results selection screen (Figure 7-1) is displayed:

Saved Results |

Results Storage: Enabled
Select Viewing Option

View Text | View TDR | View Freq.
Results Waveforms Graphs

acy91s.eps

Figure 7-1. Saved Results Selection Screen

TheResults Storage field shows that automatic test storagEriabled.
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2. Press®@or ® to change the automatic test storage setting to Disabled.

The tester no longer automatically stores test results.

Saving a Displayed Waveform or Frequency Graph
To save a TDR waveform or frequency sweep graph, do the following:

1. Make surethat the TDR waveform or frequency sweep graph that you
want to save is displayed on the tester’s LCD.

2. Presger,

The list of saved waveforms (see Figure 7-4) or frequency graphs (see
Figure 7-5) is displayed.

3. Pressd or® move the cursor to the desired storage position (1 through
10 for a TDR waveform and 1 or 2 for a frequency sweep graph).

4. If you want to make some notes about the waveform or graph, press
(LJ(Edit Remarks). Then, type your notes in the space provided.

5. Presg. J(Save).

The waveform or graph is saved in the storage position you selected. The
tester also saves the associated setup information (for example, Vop,
Pulsewidth, Cursor positions, and Filters employed).

Viewing Stored Test Results
To view test results that are stored in the tester's memory, ([gréss

The Saved Results screen is displayed (see Figure 7-1). From this screen, you
can view the following saved results:

* Text-based results
« TDR waveforms
« Frequency graphs.

The following sections provide instructions for viewing the three types of test
results.
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Viewing Text-based Results

To view stored text-based results, press(, J(View Text Results) on the Saved
Results screen (Figure 7-1).

The Select Viewing Option screen (Figure 7-2) is displayed:

Saved Results |

Select Viewing Option

View All View by View by | Erase Text
Results Filename |Time Stamp Results

acy92s.eps

Figure 7-2. Saved Results Screen: Viewing Text Results

On this screen, you can select the following options:
* View all results

e View resultsfor aparticular Wire Center

*  View resultsfor acertain time period

e FErasedl results.

These options are described in the following sections.
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Viewing All Results

To view al stored text results, do the following:

1. Onthe Saved Results screen (Figure 7-2), press(. J(View All Results).

Thetester lists of all the text-based results stored in memory (see Figure
7-3), beginning with the oldest files (those with the earliest time stamp).

Saved Results |

1005 Riverside Box / Cable 101 / Pair 1001:
12/15/2000, 03:15 PM

Voltage : TR : 0.0 VDC, 0.0 VAC
TG : 0.0 vDC, KNS
RG : 0.0VDC, 2.0 VAC
Shorts & Grounds : TR : >100M
TG :
RG : >100MQ
Opens T : 18,750 ft
R : 18,880 ft
Bal.: 99.3%
More & Start End Upload

Figure 7-3. Saved Results: All Text Results
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2. Usethese softkeys to navigate through the list:

e Press(, J(More) then press® to page forward and ® to page
backward.

e Press(, J(Start) to display the first screen. The oldest results are on
listed this screen.

e Press(, J(End) to display the last screen. The most recent results are
listed on this screen.

Viewing Results for a Particular Wire Center

The CopperPro groups test results under Wire Center names. If you want to
view test results for a particular Wire Center, do the following:

1. Onthe Saved Results screen (Figure 7-2), press(; J(View by Filename).
A list of Wire Center names with associated resultsis displayed.

2. Press(.J(More) until you display the screen containing the desired Wire
Center name.

3. Press® or & to move the cursor to the Wire Center name. Then, press
J(View).
The results saved under the Wire Center name you selected are displayed.

Viewing Results for a Particular Period of Time

Y ou can view results of tests conducted during a particular time period. To do
this, complete the following:

1. Onthe Saved Results screen (Figure 7-2), press(. J(View by Time
Stamp).

2. When prompted, type both a starting date and time and ending date and
time in the space provided.
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3. Press[])(View).

Test results for the time period you specified are displayed. The results are
listed in chronological order, beginning with the starting date and time that
you provided.

Erasing All Results

To erase all saved text results from the tester’'s memory, do the following:
1. Display theSaved Results screen (Figure 7-2).

2. Presg. J(Erase Text Results).

All saved text results are permanently deleted from the tester's memory.

Viewing TDR Waveforms
To view stored TDR waveforms, do the following:

1. On theSaved Results screen (Figure 7-1), prefsg(View TDR
Waveforms).

The list of TDR waveforms stored in the tester's memory is displayed
(Figure 7-4):

Saved Results | TDR Waveform List
Trace No. Remarks
1. HRO — Bad Splice Joint
2
3. (Empty)
4, (Empty)
5. (Empty)
6. Open Tip — 320 ft
7. Short
8. Bridged Tap
9. Load Coil — 2800 ft
10. (Empty)
Edit View Erase Upload
Remarks

acy94s.eps

Figure 7-4. Saved Results: List of TDR Waveforms
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2. Toview awaveform, press® or ® to select it. Then, press(. J(View).

3. If you want to edit the notes you made about the waveform, press(, J(Edit
Remarks). Then, in the space provided type the desired information.

Deleting a Saved Waveform
To delete a saved TDR waveform, do the following:

1. Display thelist of TDR Waveforms (see Figure 7-4). Then, press® or &
to select the desired waveform.

2. Press(, J(Erase).

The selected waveform and associated remarks are permanently deleted
from the tester’'s memory.

Viewing Stored a Frequency Sweep Graph

To view a stored frequency sweep graph, do the following:

1. OntheSaved Results screen (Figure 7-1), prelsg(View Freq. Graphs).
TheFrequency Sweep Graph List (Figure 7-5) is displayed:

Saved Results | Frequency Sweep Graph List
Graph No. Remarks
L Working ADSL Pair —T1 Crosstalk
2. (Empty)
Edit View Erase Upload
Remarks

acy95s.eps

Figure 7-5. Saved Results: List of Frequency Sweep Graphs
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2.
4,

Press® or ® to select the graph. Then, press(.(View).

If you want to edit the notes you made about the graph, press(, J(Edit
Remarks). Then, in the space provided type the desired information.

Deleting a Saved Frequency Graph

To delete a saved frequency graph, do the following:

1

Display the list frequency sweep graphs (see Figure 7-5). Then, press®
or ® to select the graph.

Press(, J(Erase).

The selected graph and associated notes are permanently deleted from the
tester’'s memory.

Printing Test Results

To print a saved text result, TDR waveform trace, or a frequency sweep graph,
do the following:

1. Connect the CopperPro to a serial graphics printer (see “Connecting to a

Printer” in Chapter 2).

Note

If you are printing a saved text file, you do not need a graphics printer
because thefileis printed in ASCII. However, if you are printing a
waveform or frequency sweep graph, you must have a true graphics
printer.

On the tester’'s LCD, display the results that you want to print.
Presg)), then presg:).
The results displayed on the LCD are printed.
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Uploading Test Results to a PC

Uploading Test Results to a PC

Y ou can upload saved test results (both text-based and graphical) toaPC. To
do this, follow these steps:

1
2.
3.

Connect the CopperPro to a PC (see “Connecting to a PC” in Chapter 2).
Set the baud rate of the PC communications program to 38.4 kb/s.

On the tester’'s LCD, display one of the following:

* Text-based results (as shown in Figure 7-3)

e The list of TDR waveforms with the desired trace selected (as shown
in Figure 7-4)

« The list of frequency sweep graphs with the desired graph selected (as
shown in Figure 7-5).

Start the PC communications program (such as ProComm or Hyperterm).
Then, wait until communication between the tester and the PC is
established.

After you receive confirmation that the tester and PC are communicating,
on the displayed CopperPro screen, ple§spload).

The transfer of files from the tester to the PC begins. Text-based results
are transferred to the PC as text files. TDR waveforms and frequency
sweep graphs are transferred in X-Modem file transfer protocol.
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Chapter 8
Updating the CopperPro
with New Software

Introduction

Periodically, Fluke Networks releases software updates for your 990DSL
CopperPro Loop Tester. When an update is available, you can download it
from the Fluke Networks website at http://www.flukenetworks.com.

The process of updating the CopperPro with new operating software
consists of three basic steps:

1. Connect the CopperPro to a personal computer (PC).
2. Put the CopperPro in download mode.

3. Instal the software update program on the PC and download the files
to the CopperPro.

This chapter provides instructions for each step in this process.
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Before You Begin
Before you begin, you must have the following:
e AnIBM compatible PC with these minimum features:

= Atleast one available RS-232 seria port. The serial port must
have a nine-pin interface or an adapter that converts the serial
port to a nine-pin interface.

= Windows 95, 98, 98SE, Me, or NT (Version 4.0 or 2000).
e Theseria RS-232 cable that was supplied with the CopperPro.

»  The ahility to connect to the Internet and access the Fluke Networks
web site.

Step One: Connect the Tester to a PC
To connect the CopperPro to a PC, complete the following:

1. Connect one end of the supplied RS-232 cable to the nine-pin RS-232
serial port on the side connector panel (see Figure 2-1) of the
CopperPro.

2. Connect the other end of the RS-232 cable to an available serial port
on the PC.

Step Two: Put the Tester in Download Mode
To put the CopperPro in download mode, do the following:
1. Turn on the CopperPro.

2. PressQ), then(@].
The USER OPTIONS menu is displayed.
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Step Three: Updating the Tester’s Software

3. Select Program Download. Then press [
The CopperPro displays the DOWNLOAD MODE screen (Figure 8-1):

-

DOWNLOAD MODE
V0.06

Waiting for File

acy89s.eps
Figure 8-1. Download Screen: Waiting for File

The “Waiting for File” message indicates that the CopperPro is in
download mode and ready to receive the files to update the software.

Step Three: Updating the Tester’s Software

The update software is available from the Fluke Networks website
(www.flukenetworks.com). To obtain the software, your PC must have a
connection to the Internet and have aweb browser installed that is capable of
executing programs from the Internet. Microsoft Internet Explorer Version 5.0
(or later) performs this function. The following instructions assume that you
are using Microsoft Internet Explorer 5.0 (or later).

1. Start your Internet Web browser and verify that you have a connection to
the Internet.
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2.
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Access the following web address (URL):
http://www.flukenetworks.com/CopperPro/Update/versionxxx/cpflash.exe

The browser displays the File Download window.

In the File Download window, select Run this program from its current
location. Then, click OK.

The download process begins. After the program is downloaded, the
browser may display a Security Warning window.

Click Yes if the Security Warning window is displayed.
Your PC displays this message: “Searching for CopperPro”.

After the program detects the CopperPro, it begins updating the tester’s
Flash memory. Messages are displayed on the PC to indicate the type of
data that is being transferred from the PC to the CopperPro.

Note

If the program does not detect the CopperPro, it prompts you to
supply the correct serial port.

7

CopperPro Flash Loader
V0.01

Copyright © Fluke Networks 2001 Al rights reserved

Processing block 000

acy88s.eps

Figure 8-2. Final Download Screen
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Step Three: Updating the Tester’s Software

The Flash update occursin blocks of flash data. The update begins with

the highest numbered block and works toward zero. The CopperPro

displays this progression as a series of “Processing block 0XX" messages.
The value XX represents the number of the block that is being transferred.
The number of the first block, however, is not determined until the Flash
update is created.

After Flash memory block 000) is finished processing (see Figure 8-2), the
CopperPro automatically reboots. The start-up screen is momentarily
displayed, showing you the new version of software that is installed.

The download process is completed.
Disconnect the RS-232 cable from the PC and the tester.

You can now operate the CopperPro with the new version of software.
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Appendix A
Features and Specifications

Introduction

Appendix A describes the physical and operational characteristics of your
990DSL CopperPro Loop Tester
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Ph

ysical

Size: (H x W x D): approximately 25 cm x 13.5 cm x 8.1 cm
(9.8"x5.3"x3.2")

Weight: 1.8 kg (4.0 Ibs.)

Display: 320 x 240 pixel graphic LCD with backlight and adjustable
contrast

LED Indicator: charging status indicator (located on the side connector
panel)

Communication Port: RS-232 PC and printer port (DB-9)

Power

AC Operation: operates from an external AC adapter/charger

Battery Type: operates from an internal removable NiMH rechargeable
battery pack (installed)

Battery Life: a fully charged battery provides approximately 16 hours of
normal use

Battery Recharge Time: 2 to 3 hours (in the tester) for a fully discharged
battery pack

Environmental

Operating Temperature: -20° C to +60° C (-4° F to +140° F)

Storage Temperature: -40° C to +70° C (-40° F to +158° F)

Humidity Tolerance (operation without condensation): 95 %

Rain Resistance: IEC60529 IP02, International protection water dripping
Vibration: Random, 2 g, 5 Hz to 500 Hz

Shock: 1 Meter Drop Test

Altitude: 4500 m (15,000 ft)
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Standards Compliance

Analog Transmission Parameter Measurement: IEEE 743-1995

ADSL Metallic Interface: ANSI T1.413-1998

Regulatory Compliance
Safety: CSA C22.2 No 1010.1

CE:
« EN 61326 Emissions and Immunity CLASS A.
+ EN61010-1 + 2" amendment

Operational Specifications: Basic 990DSL

Function Range Accuracy
AC Voltage O0Vto 250V 1% 0.5V
DC Voltage O0Vto 150V 1%+05V
(R,y = 100 kQ or 10 MQ) 150 V to 300 V 2%
2% 0.3 mA

DC Loop Current
(430 Q)

0 mA to 120 ma

Resistance 0Qto 100 Q 0.1% +0.10 Q
(Shorts & Grounds) 100 Q to 4 kQ 0.3% +0.10 Q
4 kQ to 100 MQ 3%
Leakage Stress 2 kQ to 100 MQ 3%
Opens 0 ft to 3000 ft 1% %5 ft
3 kft to 50 kft 3%
50 kft to 80 kft 5%
Splits 0 kft to 50 kit 10 % Distance to

'Distance to Split >50 ft. Split pairs

End +50 ft*

must be the same length =5 %.
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Operational Specifications: Basic 990DSL (continued)

Function

RFL

Fault Resistance (Rf)

Loop resistance

Resistance to Fault

(@ Rf = 100 kQ)
Load Coils
Count
Tracing Tone
Frequency
Level
VF Noise

Impedance
Filters

Metallic Noise

Power Influence

VF Loss

Signal Level

Frequency

A-4

Range

0 MQ to 30 MQ
0 Q to 4000 Q
0Qto 100 Q

100 Q to 4 kQ

Oto6

577.5 Hz
>3.5V p-p’

600 Q, Bridged

C,CN, 3k, 15k,
Psophometric

0 dBrn to 10 dBrn
10 dBrn to 100 dBrn
40 dBrn to 120 dBrn

-40 dBm to +10 dBm

100 Hz to 20 kHz

Accuracy

0.1% RTS'+0.10 Q
0.3% RTS'+0.10 Q

0.1%
10 %

1%

+2 dB
+1dB
+2 dB

+ 0.5 dB (Dry Line)
+ 1.0 dB (Dial-up
Single Tone)

+ 2.0 dB (Dial-up
SmartTone)

0.1 % *2 Hz

IRTS = Resistance to Strap

2V p-p = Volts Peak to Peak
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Operational Specifications: Basic 990DSL (continued)

Function Range Accuracy
;’;;ssg”“di”"’“ 0dB to 70 dB +2 dB
Disturbing Frequency 200 Hz to 2500 Hz 0.1%
Impedance 600 Q 1%
Send VF Tone
Frequency 100 Hz to 20 kHz 0.1%
Amplitude (Settable) -20 dBm to +3 dBm |inocr5er.|i1ir(1tl) dB
Impedance 600 Q, 900 Q 1%

Operational Specifications: 990DSL Wideband Option

Function Range Accuracy
WB Noise/Level
100 Q, 135 Q,

Impedance Bridged 1%

Filters E, F, G, None -

Frequency 10 kHz to 1200 kHz 0.1 % +508 Hz

Amplitude -50 dBm to +3 dBm +1dB @ 135 Q°
-90 dBm to -50 dBm +3dB @ 135 Q°

WB Loss

Impedance 135Q 1%

Frequency 10 kHz to 1200 kHz 0.1 % +508 Hz

Magnitude 0 dB to 50 dB +1 dB®

50 dB to 70 dB +2 dB®

* For send frequency, multiples of 508.626 Hz.
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Operational Specifications: Wideband Option (continued)

Function

WB Long. Balance

Disturbing Frequency

Impedance
Filters
Send WB Tone

Frequency

Amplitude (fixed)

Impedance

WB Impulse Noise

Impedance
Filters

Test Time

Impulse Counter

Counter Threshold

ADSL Auto-Test
Impedance
Noise Filter

ADSL Standard

Data Rate Prediction:

Resolution

Downstream Rate

Upstream Rate

A-6

Range
0dBto 70 dB
20 kHz to 1104 kHz
135Q
E, F, G, None

10 kHz to 1200 kHz
0.0 dBm
100 Q, 135 Q

100 Q, 135 Q,
Bridged

E, F, G, None

1 minute to 1440
minutes (24 hours)

0 to 9999
-40 dBm to 0 dBm

100 Q
E, F, G, None
ANSI Full, G. Lite

32 kbls

0 kb/s to 8192 kb/s

0 kb/s to 1024 kb/s

Accuracy
+5 dB
0.1%
1%

0.1 % £508 Hz
+0.5dB
1%

1%

1%

+1dB

196 kb/s (3 units
resolution)

+64 kb/s (2 units of
resolution)
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Operational Specifications: 990DSL TDR Option

Function
Launch Pulse
Impedance

Pulse-width

VOP Selection

Range (VOP =0.64)
Range Selection
Horizontal Resolution
Distance to Reflection
Vertical Gain

Power Filter

Averaging Filter

Input Protection

Range

135Q

20 ns, 100 ns,
500 ns, 1000 ns,
2500 ns, 5000 ns

0.300 to 0.999
30,000 ft

10 ft to 48 kft (Auto.)
0.5 ft to 156 ft

0 ft to 30,000 ft

80 dB

5 kHz Highpass

4 x waveform
average

+400 V pk*

Accuracy

1%
10 % £5 ns

1 % £VOP uncertainty
2dB

*V pk = Voltage peak
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Appendix B
Replacement Parts and Accessories

Introduction

Appendix B provides information about the replacement parts and optional
accessories that you can obtain for the 990DSL CopperPro Loop Tester. To
order accessories, call one of the following numbers:

USA: 1-888-993-5853

Canada: 1-800-363-5853

Europe: +31-402-675-200

Japan: +81-3-3434-0181

Singapore: +65-738-5655

Anywhere in the world: +1-425-446-4519
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Replacement Parts

Table B-1 lists replacement parts that you can purchase for the CopperPro.
When you place an order, you will need to supply the order number for the
item. Refer to Figure B-1 for an illustration of the replacement partslisted in
thistable. Use the Item Number to locate the part.

Table B-1. Replacement Parts for the CopperPro Loop Tester

Item Number

Description

Order Number

@

Holster

PN 665950

Battery Door

PN 938357

Test Lead Set

Contact Fluke Networks
Customer Service

®
®
@
®
®

Shoulder Strap PN 1576950

Test Lead Bag PN 1610449

RS-232 Cable PN 944806
Not Shown 990DSL CopperPro Users Guide PN 1554870
Not Shown 990-Printer Cable PN 943738
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Figure B-1. Replacement Parts
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Table B-2 lists the optiona accessories that are available for the CopperPro.
When you place an order, you will need to supply the order number for the
item. Use the number in the Item Number column to locate the accessories that
are shown in Figure B-2.

Table B-2. Optional Accessories for the CopperPro Loop Tester

ltem Description Order Number
Number
Q) Deluxe Soft Case 990-CASE
® NiMH Extra Battery Pack BP7235
@ E>.<ternal Battery Charger NiMH INTL BC7210 INTL
with Power Supply
@ E>.<ternal Battery Charger NiMH 120V BC7210 120
with Power Supply
@ Tegt Lead Set, Spike + Bed of 990TL-SB
Nails Contacts
@ Tegt Lead Set, Spike + No Bed of 990TL-S
Nails Contacts
@ Tegt Lead Set, No Spike + Bed of 990TL-B
Nails Contacts
Te§t Lead Set, No Spike + No Bed of 990TL-N
Nails Contacts
@ Test Lead Set (International) (TBD)
12V Vehicle Battery Charger/Adapter BE720
Not . . .
990DSL Serial Graphics Printer 990-PRINTER
Shown
Not . .
990 Serial Printer Cable PN 943738
Shown
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Figure B-2. Optional Accessories

B-5



990DSL
Users Guide

B-6



—A—

AC power, connecting to, 2-8
Adjusted Openstest, 4-18
ADSL testing

Auto-Test, 5-2

G-Litetest, 5-7
automobile battery, connecting to, 2-8
Auto-Tests, 3-4, 4-2
—B—

backlight, turning on and off, 3-21
battery, 2-10
checking capacity, 2-10
conserving power, 3-12
deep discharge, 2-13
discharging, 2-13
—C—

calibrating the CopperPro, 3-20
Call Waiting Caller ID test, 4-64
charging status LED, 2-7
Compare Recall and Pair 1 test, 6-16
comparing traces, 6-16
configuring the CopperPro, 3-10
connector panel, 2-6
conserving battery power, 3-12
Contin. DCV softkey, 4-11
Continuous Voltage test, 4-11
CopperPro
AC power, connecting to, 2-8
automobile battery, connecting to, 2-8
Auto-Tests, 3-4
backlight, turning on and off, 3-21
battery, 2-10
calibrating, 3-20

Index

configuring the tester, 3-10
connector pandl, 2-6
date/time, setting, 3-11
dial set operation, 3-23
features, A-2
front panel, 2-2
individual tests, 3-4
keys, 2-3
language of displays, changing, 3-13
LCD, 2-3
Main menu, 3-3
measurement units, changing, 3-13
menus, 3-3
PC, connecting to, 2-9
printer, connecting to, 2-9, 7-12
printing, 3-24
RS-232 port, 2-6
self-tests, running, 3-24
serial number, storing, 3-16
seria port, configuring, 3-17
setup menus, accessing, 3-4
software version, displaying, 3-2, 3-22
speaker, adjusting volume of, 3-22
specifications, A-3
toolbox tests, 3-4
turning on, 3-2

crosstalk test, 6-15

—D—

date/time, setting, 3-11
DATU tests, 4-60

DC power jack, 2-6

dial set, 3-23

Dial-Up tests, 4-51
discharging the battery, 2-13
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—E—

editing the setup for atest, 3-7
—F—

Fecility Cable No., 3-7

factory default values, restoring, 4-3

fault resistances, converting to distance,
4-15

features of CopperPro, A-2

feet, changing to meters, 3-13

function keys, 2-3

—G—

G-Litetest, 5-7
ground test lead, 2-6
—H—

header for reports, creating, 3-17

Instrument Pair No., 3-7
intermittent faults, finding, 6-14

—K—

keys, descriptions of, 2-3
——

language of displays, changing, 3-13
LCD
backlight, turning on and off, 3-21
contrast, adjusting, 3-21
description of, 2-3
Leakage Stresstest, 4-37
LED charging statusindicator, 2-7, 2-12
length and gauge information, storing,
4-28
Load Coilstest, 4-34
Loop Current and Ground Ohms test, 4-62
Loop Current test, 4-62
Loop Devicestest, 4-36
low-power mode, 3-12

—M—

Main menu, 3-3
menus, 3-3

2

meters, changing to feet, 3-13
Milliwatt test, 4-62

Milliwatt VF Loss test, 4-62
Monitor Line test, 4-68

—N—

Number ANI test, 4-63
—0O—

On/Off key, 3-2

On-Hook Caller ID test, 4-63
Opens test, 4-16

—pP—

Pair 1 Monitor test, 6-14
Pair 1 test, 6-11
Pair 1 to 2 Crosstalk test, 6-15
Pair 1/Pair 2 Compare test, 6-12
Pair 1/Pair 2 Difference test, 6-13
Pair/Terminal No., 3-7
PC, connecting to, 2-9
POTS self-test, running, 3-24
POTStesting
Adjusted Openstest, 4-18
Auto-Test, 4-2
Dia-Up tests, 4-51
individual tests, 4-7
L eakage Stress test, 4-37
Load Coils test, 4-34
Loop Devicestest, 4-36
Monitor Line test, 4-68
Openstest, 4-16
RFL test, 4-23
Send VF Tone test, 4-48
Shorts & Grounds test, 4-13
Smart-Pro tests, 4-55
Splitstest, 4-20
toolbox tests, 4-7
Tracing Tone test, 4-39
VF Longitudinal Balance test, 4-46
VF Losstest, 4-43
VF Noise test, 4-40
Voltage test, 4-9, 4-44
power-down mode, 3-12
printer, connecting to, 2-9, 7-12



Index(continued)

printing, 3-24

Qudlified Services List, 5-12

Quiet Termination test, 4-51, 4-62
Quiet Termination VF Noise test, 4-62
—R—

reflections, 6-4, 6-19

report header, 3-17

Resistance Fault Location (RFL) test,
4-23

RFL test, 4-23

ring test lead, 2-6

RS-232 port, 2-6, 3-17

—S—

SASS tests, 4-51, 4-58, 4-59
self-tests, running, 3-24

Send VF Tonetest, 4-48

Send WB Tonetest, 5-24

serial number, storing, 3-16

serial port, configuring, 3-17
setup menus, 3-4

Setups softkey, 3-4

Shorts & Grounds test, 4-13
Smart-Pro test, 4-51

Smart-Pro tests, 4-55

softkeys, 2-3

software updates, 8-1

software version, 3-22

sound, adjusting, 3-22

speaker, adjusting volume of, 3-22
specifications, A-3

Splits test, 4-20

system information, displaying, 3-22
—T—

TDR self-test, running, 3-24

TDR testing, 6-3
Auto-Test, 6-4
Compare Recall and Pair 1test, 6-16
displaying and deleting traces, 6-16
Pair 1 Monitor test, 6-14
Pair 1 test, 6-11

Pair 1 to 2 Crosstalk test, 6-15
Pair 1/Pair 2 Compare test, 6-12
Pair 1/Pair 2 Difference test, 6-13
starting and stopping, 6-11
toolbox tests, 6-10

telephone list, creating, 3-14

Terminated VF tests, 4-65

tests, individual, 3-4

Time Domain Reflectometer. See TDR
testing

timers, 3-12

tip test lead, 2-6

toolbox tests, 3-4

traces
comparing, 6-16
deleting, 6-16
displaying, 6-16
saving, 6-11

Tracing Tone test, 4-39

turning on the tester, 3-2

—U—

updating the tester, 8-1
uploading resultsto aPC, 3-24
—\V—

Velocity of propagation. See Vop
VF Longitudinal Balance test, 4-46
VF Losstest, 4-43

VF Noise test, 4-40

Voltage test, 4-9, 4-44

Vop, 6-3

—\W—

WB Impulse Noise, 5-28

WB Longitudinal Balance test, 5-21
WB Losstest, 5-19

WB Noise/Level test, 5-15

WB self-test, running, 3-24

— X—

XDSL testing
Auto-Test, 5-7
WB Impulse Noise test, 5-28
WB Longitudinal Balance test, 5-21
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WB Losstest, 5-19 —7—
WB Noise/Level test, 5-15
WB Tone test, 5-24 Zero Leads utility, 3-20

XDSL toolbox, 5-13



