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Xcor Client User Guide

Xcor-CUG-v.3.0.4

07/28/2011

For Client software ver. 4.1.3.13

This document details the functionality of the Xcor Client software program. It provides instruction on
how to quickly get started using the system and provides information on features that are accessible
through the program.
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The Xcor Client program

The Xcor Client program is an integral component of the Arcom Digital Hunter system.
The Hunter System is based on a client / server architecture. The Xcor Client program
allows multiple users to simultaneously access information contained on the Xcor Server.

In general, the capabilities of the Xcor Client are primarily “read only”. As such, the user
of the Client does not have the ability to change any system settings or setup elements of
the program. These types of setting and configuration changes are only allowed through
the Xcor Administrator program. This separation of functionality between the Xcor Client
and Xcor Administrator programs is for security and database integrity purposes to
ensure that important system settings - some of which could adversely affect the
network - can only be changed by authorized users.

The Xcor Client can safely be provided to anyone in the organization that has a need to
access information contained within the Hunter system.

Hunter high level system overview

A simple description of how Hunter System works is that it uses an operator’s existing
QAM channels as a radar probing signals. With our Xcor technology, these signals provide
the ability to find the time distance to certain types of impairments within an HFC
network. The next step is to query a database generated from electronic maps of the
system. This database contains time distances to every device in the network. The
database query outputs the number of devices that match the measured time distance
within a certain tolerance. Field hardware and software tools are then used to find the
exact device that is the root cause of the network impairment. Hunter detects sources of
CPD, measures CNR of return path signals, detects network affecting pulse noise in the
return, reports on node outages, and with i-Scout probes installed in the field it defines
exact zone of ingress. It also provides easy historical viewing and trends of CPD and CNR.
More detailed information on system operation can be found at www.arcomdigital.com.

The Hunter system components

The system is comprised of several hardware and software components.

Radar and Server

Used at the headend to prioritize, display and store data relevant to those nodes that
need attention. The server contains device databases, CPD databases, and CNR
databases if the Xplor component is installed. Data on the server can be accessed by
multiple users running the client. Additionally, each hub server can periodically send
system statistics data and equipment status reports to a centrally located server that
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accumulates data from multiple hubs and monitors current hardware and software
status. This repository software is called MHV Server (Multi Hub Viewer server).

Quiver

The passive field radar and advanced SLM. Quiver is used to determine the time distance
to network impairments. It is used in conjunction with the Quiver Navigator to precisely
display the location of network impairments. Quiver also contains a return path
spectrum analyzer, forward spectrum analyzer, Zero Span mode with Pulse Noise
detection and Analog Leakage detector.

Xplor

An optional software package that allows collection of return path CNR, laser clipping
and impulse noise data for each node. It is a required component for use of i-Scout
probes.

Quiver Navigator

A software package resident on either a laptop or Quiver that is used by field personnel
in conjunction with Quiver radar data. Quiver Navigator displays node maps for one or
multiple hubs, and flags the location of candidate devices — locations that could be the
root cause of the network impairment.

Switches

Return path switches are located at the headend and are connected to test points of
each node receiver. They are controlled by the server and present nodes to the radar
and server sequentially for analysis.

i-Scout Probes

An optional field component that is used to precisely determine the section of plant that
is the source of ingress or CPD.

Xcor Client and Xcor Administrator

Software components used to access and utilize data stored on the Xcor server.

MHYV Server Client

Software components used to access and utilize the MHV Server
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How Hunter is intended to be used

For best results, it is recommended that Hunter be used as follows:

Capture statistics on CPD, CNR, Impulse Noise and Laser Clipping at the headend and use
tools contained within the Xcor Client to prioritize which nodes have the most severe
CPD. If the Xplor module is installed the user can also capture and prioritize those nodes
that contain CPD and CNR problems. This information, as well as other system inputs
such as trouble calls, data from CMTS’, etc., can be used to determine priority as to the
order in which nodes should be attended to. This manual is intended to provide
instruction on how the Xcor Client and Xcor administrator functions such that this step
can be performed easily and efficiently.

Go to the node with the Quiver and determine distance and direction of the CPD source
by connecting Quiver to node test points (as described in the Quiver user manual).

Enter the time distance as measured by Quiver into Quiver Navigator. Then either
proceed directly to the source or trouble shoot to downstream split points in the
network as required.

Find and repair the deficient component.

Use headend view features of Quiver to confirm that the problem was fixed.

In systems with installed i-Scout Probes, the first step will be to review the i-Scout scan

report and then to start the search deeper into the network, at the first device within or
the device immediately before the identified zone.

How to use the Xcor Client program

Setup and installation

To launch Xcor client run the XcorClient_setup x.x.x.exe program as supplied by Arcom
Digital.

Connect to server

After launching the Xcor Client at the sign-on screen, click on Connect to Server to access
hub sites.
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File Action Tools Database Help

Connect to server System settings Signal analyzer MHetwork databiase Hub impaiment statistics [Calibraton data Historical analpsiz

‘ 3

Then click on the hub name you wish to connect to, type in the user name and password,
then click on the Connect to Server button on the bottom right portion of the window.
Once connected the other icons on the menu bar will become visible.

Hub Server Manager X
 List of HUB = Accers verfication
D B x User [caze inzensitive]
|Administrator
B Mililani Password  [casze sensitive)
El Bonita I
El Somewhere

1. Select HUE fram the lizt or create new;
2 Type passward;
3. Click. "Connect o server'' button.

Connect bo senver

|- 127.0.0.1 [23120]

If you need to create a new hub or change information about an existing hub (such as an
IP address that has changed), press the F1 key and the software help file will provide
specific instructions. The create, edit, and delete buttons are located below the list of
HUBs.
- List of HUBs

O & X
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View Hub Impairment Statistics

The Hub impairment statistics has two functions. To give access to Node performance
data and to provide access to the various signal alarms and associated records.

Node performance
Click on the Hub Impairment statistics icon on the menu bar:

K xcor [client] - SOMEWHERE =18l x|

File Action Tools Database Help

C) = o =

Connect to server System zeftings Signal analyzer Metwork database Hub impairment statistics Calibratar data Histarical analysis Exit

A window with the records of Hub impairment statistics for the current day will open.
The first window shows Node performance information displaying the status of each
node according to the rules set by the Admin in the system settings. The node condition
for each hour is marked with a different color for the various conditions. With a quick
look users can easily determine those nodes that need attention. It also provides an easy
way to customize and filer displayed information according to desires rules established
by the user.

% tub impairment statistics Ol x|

=/ Signal alarms {71 Mode performance

Period of time Data presentation Search by Node
( 05 Juy 2011 - Full month Selected day ‘ ( Chart Graphs ’7 Search

06 July 2011 Current statistics period: from Tuesday, July 05, 2011 00:00:00 to Tuesday, July 05, 2011 23:59:59

Nod Period | g4 | 12 | 23 |34 | 45 | 56 | 67 | 78 | 89 | 910 [10-11|11-12 [12-13 [13-14 1415 15-16 16-17 1718 15-19 | 19-20 |20-21 | 21-22 |22.23 2324 Day AVG =l
Bad nodes 3 8 8 k3 k3 8 8 8 k]
Percentage B B

Dartip N8
Ranelagh N1
Ranclagh N2 [ ]

Ranelagh N3 [ | [ [ T | [ T 1 T T [ 1
Ranclagh N4
Ranclagh N5
Ranclagh N&
Ranclagh N7
Ranclagh N8

*Marrowbone N1

*Marrowbone N2 =

*Marrowbone N3

*Marrowbone N4

*Marrowbone N5

*Marrowbone N6

*Marrowbone N7

Marrowbone N8
Cathedral A
Cathedial B

27

+-Fiber node is calibraied I

=5 Print = save Color palette Auta refresh interval:

[ A
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The bottom part of the screen provides a legend associating color to condition:

- - Excellernt - - Good - Lo - - Critical - -Bad

Node performance color palette

Decision criteria on the parameters that are associated with each color can be found in

System settings in the Node performance:

(=1 Hardware | NPF criteria
Fadar
Returm switches
Spectum analyzer

i : IED
FSK bansosiver Threshold of CHR consistency:
- Databaze Threshald of CPD, Impulse noise, Laser clipping conzsistency: I?D

£

- Mode scanning
i - Alarms
i

— Node performance consistency

- Reports Excellent performance - Na alams
-] Hod fi . . .
D " per .o Eomd =i Mo CHEA alarms and CPD and Impulse noise and Laser clipping are detected with
=] I [P EIEES congistency < 70
|| B User interface ; _ _ -
| Low perfarmance CHA <= low CMA with consistency <B0% or CPD or Impulze noize or Laser clipping

are detected with congigtency »= 705
Critical performance - CHR <= low CHE with consistency »= 50%

Bad performance - CHR <= crtical CHR with consistency »= 50% or outage alarm

i
:I'he colors that define performance can be changed by the Administrator.

The user can change the colors used on the local Client as well. Colors can be selected by
clicking Color palette Icon:

% Prirt Q Save < Caolar palette >

The color selection window will open:
=

| | |Background of surmary statistics

| Excellent performance
| Good peformance

| | | Low performance
|Critica| perfarmance

| Bad performatice

ak. Cancel

Click the desired color rectangle to open color choice tool.
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Node performance filtering

Data can be filtered. Right click at any place in the Node performance window opens the
following menu window:
Node performance filtering k|

Select time criteria: (e =] ga =]

Filter critenia: [+ Excelent
v Good
[v Low
[ Critical
[+ Bad

] Cancel

Select Filter criteria by checking the boxes next to the desired node condition that should
be displayed on the screen.

From the pull down menu select time criteria when certain node performance status
should occur to be take in consideration by the filter:

Node performance filtering ]
Select time critenia; | Any hour per day j

Mo filker
fany hour per
Last haur

Dran Al
W L

Filter criteria: S

After selecting parameters click OK to start filter action.

The screen can be printed and saved into a WMF file using the icons = Fint ang
Wi Save accordingly.

The WMF file name contains a date and time stamp. It is saved into a folder of location
depending on the Windows OS version.

For Windows XP the path is C:\Documents and Settings\UserName\My
Documents\Xcor\Data\Chart.

For Vista the path is C:\ UserName\Documents\Xcor\Data\Chart.

For Windows 7 the path isC:\Users\UserName\Documents\Xcor\Data\Chart

ar-com
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Information in Signal alarms window

The window provides information about CPD, CNR and pulse noise occurrences for each
hour timeslot within the day (x-axis) for each node attached to the network (y-axis). The
different color boxes represent the existence of high or low level CPD (the high and low
indication is determined by a threshold setting as configured through the Xcor Admin
program). The number inside of each colored box represents the existence of CPD as a
percentage of the number of scans on a particular node. The CNR and pulse noise alarm
conditions are indicated by the existence of the corresponding marker within each hour
record. Information about the signal’s occurrence is also based upon configured
detection thresholds. From this window you can access the signal records for particular
scans. You can also easily view CPD, CNR and pulse noise data presented in the form of
either a Graph or Chart.

=
= Signal alarms {77 MNaode perfomance
Period of time [rata pregentation Search by Node
’7 05 Ju 2011 b Full month Selected dap ( Chart Graphz ( Search
07 July 2011 Current statistics period: from Tuesday, July 05, 2011 00:00:00 to Tuesday, July 05, 2011 23:59:59
Node R 01 |42 |23 |34 | 45 | 56 | 67 | 78 | 8-9 | 910 |10-11 [11-12|12-13 |13-14 | 14-15 |15-16 | 16-17 |17-18 | 16-19 19-20 |20-21 |21-22 | 22-23 | 23-24 | Day AVG ;I
Hodes wi CPD alarm | 45 48 | 47 | 47 | a7 | 47 | 45 | 45 | 45 | 45 | 45 | 44 | 43 | 44 | 42 | 42 | 40 | 44 | 41 43 [ 38 | 37 | 4 45

Percentage | 70% TI% TIW | TIN | TIN [ TIn TI% TI% | T2% | TO% [ T2% | 69 | 6TW | ©9% | 66% | ©56% | 63% | &9W | G4% | B7W [ 59% | S5EW | £4% 0%
0D-04 7] 900 100 | 100 | 100 100 [, 100 | 100 | 100 | 380 620 80.0 100 | 100 | 930 100 | 9.0 100 100 | 620 0.0 370 150430 | 900 | [

CL-p2 %] 530 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 920 | 930 100 | 100 | 100 | 100 | 100 | 100 (20| 100 | 100 | 100 | 95.0| 840 | 96.0 | 96.0 | [__va
(o115 1 e PO PO P PSR PO PO PO P A R R RN L
BL-02 *9[430 30 870 [,27.0,81.0 [[320 | 21.0|,25.0 [;78.0 [ 650 ;30 |,80.0 [,78.0 [193.0 [ 51.0 REX
Tw-01 “[21.0 [777.0 "a1.0 [51.0 150 "90.0 |"84.0 7.0 ["220 "50.0[*51.0 ["e8.0 [Z68.0 560 “220 1120 510 "0
MN-23 2| | PR N R O O O O R O PO A A
op-o1 43| 100 7100 | 100 | 100 100 | 100 ["100 7100 100 |"100 100 100 100 [T100 *100 T100 [T100 (7100 7100 100 | 100 | 100 | 100 | 100 | Lac

Tw02 *4[,60 |,87.0 |,36.0 |, 100 |, 100 100 | 36.0 | 56.0 | 160 150 67.0 |,96.0 |,81.0 | 650 | 67.0(,56.0 | 77.0 [ 450 | 2.0 | 30 I ||
5602 5/ 960 100 | 100 | 100 100 | 100 | 100 | 100 | 80.0 840 870 100 100 | 100 100 | 93.0| 100 | 930|930 960 250 31.0 590 | 840 [

&
120

&

D o
90 7280 | 460 i

&
..

160

op-06 “¢| 30 | &0 | 30 (30 | a0 ["430| 60 |[150 160 | 60 | 20 90 | 90 | 6O 350 8.0
pc-o1 *7| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 960 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1007 100 | 100 100|100 | 100 | 100 | [a -
5601 *°|,530[,330 [, 100 [ 480,960, 60 | ',180[,B0 |, A0 [,320[,840 [ 310,190 430|380 780 [ §10 [, 30 |, |, |° 230 | 150 L
Pyl % H i W W W W H H W

Tz R s n
Py2 50 R T T R [ [ B g O g .
py-3 5* R R R R .
Py-4 52 .
Py-5 3 A
L' P s s PR PO " Y PR " L s s b,
i 20t PO PO PO PO PO PO PO S PSS PO PO PO P " .
mra 56 === x|

# - Fiber node iz calibrated - CPD lowe 4% |CPD percentage - CMR low I:l - -5 cout 6 - Dutage alam & - Impulse noize
- CPD high ® - CHF critical A |-Outage restore = - Laser clipping

E=I  Print Q Sawve Colaor palette Auto refresh interval:

\ 4

Impairment markers and their actions
The following information can be accessed:

rCoOMm

dieiTAL

11



hunTpr)
L icon in Day AVG column opens a window that displays accumulated and
averaged CPD occurrence information as well as i-Scout detection results for the day.

icon indicates high threshold CPD level reached in 100% of scans with low CNR
threshold occurrences. The green frame indicates that in this hour i-Scout demodulation
was also performed.

Ll
& icon indicates low threshold CPD level reached in 52.9% of scans with critical CNR
alarm occurrences in that hour and pulse noise

[=]
| icon indicates that during that hour, CPD was recorded only with the Hour Average
noise compression, low CNR alarm records are present

| icon indicates that during that hour only low CNR alarm records are present
€& indicates outage alarm
L indicates that node returned to normal operation after outage

4 - Impulse noise jndicates impulse noise detected

erbassrelbing ;) jicates laser clipping detected

Search by Mode

To bring the required node data to the top of the table, use ﬁ search

The bottom of the statistics screen contains a legend that describes the meaning of the
different colors displayed, both for the boxes and the circles and numbers within the
boxes. As with any screen in the program, more detailed information on the functionality
of each screen can be quickly accessed by pressing the F1 button.

| #-Fiber node iz calibrated - CPD low #oiw |CPD percentage @ - CMR low I:I FSoout 6 - Dutage alarm & - Impulse noige

-CFD high # - CNR critical 1 |-Outagerestore b= - Laser clipping

| E= Piint 3 Save Colaor palette Auto refresh interval:

Il Y

The color palette can be changed by the user by accessing color change tool icon:

Color palette

. . E=3  Print
The screen content can be printed — left click on " button.

Saving Signal alarm window screenshots

Q Save

The screen content can be saved as a WMF file by using button. After

successful operation the following message appears:

ar-com
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 Information x|

[ \ij) Table was saved inta file: 24,04, 2009 -02-20 PM_.wmf
1

The file name contains a date and time stamp. It is saved into a folder of location
depending on the make of the Windows OS.

For Windows XP the path is C:\Documents and Settings\UserName\My
Documents\Xcor\Data\Chart.

For Vista the path is C:\ UserName\Documents\Xcor\Data\Chart.
For Windows 7 the path isC:\Users\UserName\Documents\Xcor\Data\Chart

Information on the Hub impairment statistics screen can refresh automatically by

Auta refresh interval | Mot active lz‘

selecting the refresh interval in the pull down menu.

Signal alarms filtering

Data in the Signal alarms window can be filtered. Right click at any place in the Node
performance window opens the following menu window:

Filter OFF

CPD + CNR. alarm only
Mo CPD + No CMR. alarm only

CPD only
CPD high level only

CMR alarm anly
CMR. critical anly
Impulse noise only
Laser dipping only

i-Scout data only
COutage alarm only

Calibrated only
Uncalibrated only

Select desired impairment combination and the impairment consistency menu will open:

rCoOMm
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Select alarm consistency thres ]

CPD [actual maw="100.0]
|>75% [=]
CHE [actual max="100.0]

TR f

Impulze noize [actual ma:-c=82.5 X
[>60% CPD [actual max=100.0]

Lazer clipping noize [actual ma | L TR |E|
|-45%

CHE [actual max=100.0]

T

Pick required alarm consistency treshold in the availlable highlighted pull down menu,
then click OK to start Filter action. If you select >1 scan’, the filter will take in
consideration all instancess (even a single one) of selected impairment type detection. If
you select ‘all’ then the filter shows only nodes which indicate impairment presence at all
the scans during an hour.

Changing dates of displayed summary data

The data displayed can be easily changed to a prior date by selecting the desired date
from the pull down menu in the Period of time section at upper left portion of the
screen. Either summary information on the Full month or information on the Selected
day can be chosen by clicking the appropriate button then clicking on Selected day.

rCoOMm

dieiTAL

14



hunT Q%>

Period aof time
|'IE| September 2007 j Full manth Selected day
9 ﬂ ﬂ Current
2B 02 ™M M ;¥ 1|23 34| 45| 56 | BF |

2 3 4 5 E 7 B
g 10 1 12 13 14 15 20 | 22 ) 2l | el | 2l
16 17 18 @20 21 22 |63% | 69% | 66% | 3% | 63x
23 24 25 28 &7 28 23 Pap "s44 270 ["100 "e52 |-

a1 2 3 4 5 B T I Res ¥
79 [*111 9.0 ["55 [135 [*E

T Today: 9/139/2007 E
ETh T a6 56 "33 ["45 [*78 [ 90 [§

Prioritizing results: step 1

rm

Arcom advises fixing return path problems by first attacking CPD sources associated with
CNR alarms. Often a source of CPD is also the source of other network impairments like
ingress. A simple determination of which nodes have the most severe CPD and critical
CNR can be found by opening the Hub impairment Statistics Database and accessing the
Chart feature for all nodes, or Graph for selected nodes in selected timeframe.

Viewing Charts and Graphs

The Hub impairment data presentation - Chart feature displays summary information on
CPD, CNR, pulse noise and laser clipping for each connected node. The data can be
displayed either sequentially by node or prioritized by conditions set in the Filter.

CPD and CNR charts
To access this feature, click on the Chart button as shown below.

[rata prezentation
’7 Chart Graphs

The following window will appear:

15
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X

CPD and CNR chart for hub HubSomewhere [07.07.2011 12:00:00 AM .. 07.07.2011 11:59:59 PM]

CPD level [dBm\]
0

20 - Eo-be- Bopeie-d : oo o T SIEIEIRELE - R oo rio- fo-ioodemdeo

-401- - t- L 1\ i -1

0} ' THHT THFEH AT

anl- - 1 HHF B . i -
W O @ NMm o @@ NN O W WD - @ ¥ oD N " w ® - @ o @m o— 0 m — - % Mmoo "F N MmN o= @
I e e e i T R T = e R B I -
Z 2 0 0 2 2 £ £ £ £ £ £ £ £ 22 00 0000 2 22 2= g z & = ; ; ; a = = ; § =
EEZE° S = = ::EZE:EZZEZZE00EZE0000EZEEZEZEFRE®®“ i £ =

Nodes

CPD alarm consistency [% .

100 ey [%] Sort by connection order

aol- B T 1 O A -] - Sort by CPD level i

sol- . A L d L[| Sertby cPD alarm =he

404- odio 1 Y -l [| Sertby CNR level 6o

20d- S - | |- Sort by CNR alarm “1-

0 | - Sort by Impulse noise alarm -
®RBE@2szBe5892 8382 288883853 58 b T I
zZadozzzzz2zzzZzz2ZOoOOoZzzZo0o0ozZzZZ STTELTBEEIE IR IR 33 32% 2
E:XE°o o0 EEEEEE5EEEEEEEE00E EN‘; o o 0 F EE = == g =

oges

- - 2 -

ﬂ H H | j‘ﬂ | : : j|:

= I I e e -~ S N~ SN S — " S B~ B = S R v B S R S S S e = T = S S B el e S S B S e B S B

FE R EERE RS R R ED SRR 0 REE5E DR E

E9® o0 FEFEEEEZEEEEEEZESLQ LR EEGLRLD QO EEEEEFERE® o - =
Nodes

CNR alarm & Impulze noise alarm consistency [%]
100 LY
I 1 1 R
el j B I | Vi
601- - - -
ad- B == -- -t
L I SN 1 B B ﬂ M Ll BY BN N
W O @ Nm o @@ NN O W WD - @ ®oNm N " w "E - @ @ o— M0 m - — % Mmoo "F N D N o=
s aesegaeggagsessgghbesgpnosobesieesgaeabiaglEasaEiEEE
EE° o= = E:E:E::XZEZEEEEZ0QLQEECCO0OEEEZEERES®C ER c =
Nodes
E=3  Print Q Save A - Impulse noize T - Lazer clipping Closze

The screen shows information on impairment level and impairment consistence — this
parameters tells how often the scans are reporting presence of certain impairments, bars

reaching 100% mean that all scans are reporting presence of impairments.

Chart data filtering

Right clicking anywhere in this window opens a Filter that will allow the option to change
the order of the nodes — and allows displaying from most severe to least severe, as well

as sorting displayed data by many other conditions.
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K_ CPD and CNR chart for hub HubSomewhere [07.07.2011 12:00:00 AM .. 07.07.2011 11:59:59 PM -3 x|
CPD level [dBm\]
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The red bars in the charts above green indicate changes and the range of recorded
impairment levels between the various scans for each node in the time period currently
displayed in the Hub impairment Statistics Database. Occasionally a CPD source will be
charted as a single green bar with no red — this means that the CPD was either extremely
stable, or most likely it represents just a single very short duration CPD that was only
recorded once.

In establishing a priority it is suggested that the nodes with the largest and most
consistent sources of CPD, especially those related to consistent CNR alarms are selected
first. Certainly if there are other inputs, either in the form of trouble calls, non
responding modems, etc. — then it is suggested that these nodes be prioritized as most
urgently needing repair.

The charts can be printed — left click = ®4 Fiint button.
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Saving chart screen

The charts can be saved as WMF files by using bl Save button.
Successful operation is confirmed by a message with the file name containing time

stamp:
Information x|

jj) Chart was saved into file: 24.04.2009 8-27-23 PM.wmf

For Windows XP the file is saved in C:\Documents and Settings\UserName\My
Documents\Xcor\Data\Chart.

For Vista the file is saved in C:\ UserName\Documents\Xcor\Data\Chart.

For Windows 7 the path is C:\Users\UserName\Documents\Xcor\Data\Chart

Level graphs — impairment stability

The Graphs feature opens access to graphs showing CPD amplitude and measured CNR
levels for the selected number of nodes in a selected timeframe. This is very useful in
planning work. Users can check if the particular nodes are display stable or intermittent
CPD sources during certain times of the day and plan accordingly. Using this method,
field work can be planned for at times when the impairment reaches its periodic
maximum which allows for easier and quicker search.

To draw a graph for node or a group of nodes, left click araphs button.
Then on the calendar select the time frame for which the graph will be created using

Perind of time
’7Frum: |24-ppr09 x| To |24-8pr09 7]

Left click = Mo putton to open the list of nodes:

— Select node

Kiw0e
K23
Kiwf22
K2l
K2
K27

z
e ]
e o [

“ OJOOOOOO0OOoOOOxOCE

oK Cancel
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On the list, check desired nodes to creating graphs for, then click OK and the

& Reload data button. After some time depending on the amount of data transferred for
creating graphs, the screen with show the curves:

X_ Graph "Node-Level-Time" - ol x|
Perind of time ([t Tz el
{From: [248p08 =] To 2420 7] Mode @ Reload data ) E—
24 April 2009 Current statistics period: from 24 April 2009 to 24 April 2009
CPD Level [dBm']

g = K0T
10 W15
=20
304
T -

-50 1
-60
704
-a0
-90 4
2404 02:00 24.04 04:00 24.04 06:00 24.04 05:00 24.04 10:00 24041200 24.04 14:00 24.04 16:00 2404 15:00 24.04 20:00 24.04 22:00
CMR [dB)]
g = AT
K15
a0 t t t t t t t t t u T
2404 02:00 24.04 04:00 24.04 06:00 24.04 05:00 24.04 10:00 2404 12:00 24.04 14:00 24.04 1600 2404 15:00 24.04 20:00 24.04 22:00
@ Frint Q Save Close

The curve section can be zoomed in by holding the left mouse button and selecting the
desired area by creating a rectangle starting from the upper left corner. Zoom out
function is created by creating a rectangle in the opposite fashion by starting with the
right bottom corner. The graph can be repositioned by holding the right mouse button
and moving to the desired location

Saving graph screen

I~

The graph can be saved as WMF files by using button.
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Successful operation is confirmed by a message with the file name containing time

stamp:
x

\i{) Chart was saved into File: 24.04,2009 8-27-23 PM.wmf

For Windows XP the file is saved in C:\Documents and Settings\UserName\My
Documents\Xcor\Data\Chart.

For Vista the file is saved in C:\ UserName\Documents\Xcor\Data\Chart.
For Windows 7 the path is C:\Users\UserName\Documents\Xcor\Data\Chart

Press the F1 key for detailed information on saving and printing data for each window.

Prioritizing results: Step 2

If i-Scout probes were not installed skip this step.

In systems with installed i-Scout probes the next step is to check the i-Scout detection
results.

i-Scout detection

The detection results contain information about specific zones within the plant that are
sources of CPD and Ingress. We also recommend checking detection results from
previous days to determine consistency of the selected CPD. This will allow for scheduling
field work in the narrow zone for the time frame when the signal is strongest and easy to
detect.

Impairment zone stability check

Begin with checking if and when the readings are consistent and the problem can be
found. Open the Day Average record for the desired node and check on the list of the i-
Scout detections if for the particular impairment indications the same probe ID’s are
being displayed.

The bottom part of the report contains i-Scout reading reports for each hour when the i-
Scout scan was made.
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X view database signal archive - MNode: K¥WD-1

[dE miv]
-10.0
-20.0

-30.0
-40.0
-50.0
-E0.O
-Fo.0
-20.0
-90.0

-1o0

¥l o -

1.0 926 941

107

108 110 111 113 114 [ps]

|Min: 100.72 Max: 105.40

TARGETS: CPD sources

Tolerance = [psl: | Auto

N I Walue [dBmv]

| Delay [usl

| iScout D |

Target device [Hap |

Target - CPD source

Target - Ingress zone

12345678910

Prokability, %
0

14 16 15 =20 22 24
i-Zcouc ID

saility, %%

12345678910 12 14 16 185 20 22 =24 26 25 30 32
i-Scous ID

05:02:46

12345678910

14 18 18 20 22 24
i-Fcout ID

26 23 30 32

06:02:44

shility, ¥

12345673910 12 14 16 18 20 22 24 26 28 30 32

i-Scout ID

06:02:44

In this example probe ID #11 is indicated consistently for CPD source and probe #4 for
ingress zone, the next step is to open the hour record from the timeframe when

indications are consistent (here at 5:02 a.m.):

X view database signal archive - Node: KW04

=101 ]

-50.0
-50.0
700
-80.0

23042009 235900 [day AVG] [»
[dBriv]
And 23042009 000243 iSoout 4]
200 23.042009 M.07.32  iScout
300 23042009 (20245  iSoout
400 23.042009 030244 iSoout

23.04.2009 04.02.44  iScou —

23.04.2 FoCout

Viewing CPD narrow zone

Once the stable scans are located, click one of them in the pull down menu and the

record for the selected hour opens:
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¥ wiew database signal archive - Node: KWiD4

Probability, %
100

gp JFE T

G| S R

e e e e e i S e S ef el o

= e e R R M S R

o e e e e T EEe R e e S

L e e e S S S S S e i

304

204

10

PogE

12 13 14 15 16 17 15 189 20 21 22 23 24 25 26 27 28 29 30 31 32

i-Scoun ID

TARGETS: CPD souices ]
iScoutID | Target device [ Map |
11 (TPO100) TPO104, SPOO13 e wn

|CPD Delay: 103,975 ps CPD Lewel: -35.677 dB [

Probability, %
100

A L e

o e e

e e e et e e e S SEpi et et it S et i bt St el el e P bl el et e St SE et HEEee e et et

= e e S S S S S ool il i) St St et il ool St S il et e <l it Sl g A ) St el el A e

50 fznrr

T e ey

R o e e

20450

10fz

ail

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

i-Scoun ID

TARGETS: Ingress zone ]
i-Scout ID__| Target device [[map I
4 (TPDDD9) TPOO010, TROO15, TRPOO14, TRPOO1 2, TPOO12... [

In the above screen, map sections
impairment.

TARGETS: CPD sources

can be viewed that indicate the zone of the marked

1-5cout 1D | Target device | MELI
11 [TPO100] TRO104, SPOOT 3 EviTwn

|CPD Delay: 103,975 s |[CRD Level: 35,677 dB |

The above bar indicates that the target device causing the CPD at time delay of 103.975

us is located past the probe ID 11. By left clicking on in the target bar, the map

opens:
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F: [ vabe

CPD source
candidate devices

The i-Scout probe #11 is installed at TP0100 devices and that is the start point for ranging
the CPD with the Quiver and Quiver Navigator in the field. Simply go to this location or
the most convenient location upstream of this device. Refer to the Quiver Manual with
specifics on how to proceed.

Viewing Ingress narrow zone
For ingress the target data bar offers similar access to the map:
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The potential ingress source devices are marked with yellow triangles: —
Further search of the ingress in the indicated zone should continue by starting at the i-
Scout probe location. Search for the ingress site using Quiver spectrum analyzer, Zero
span or status quo leakage detection equipment.

Alternative access to i-Scout readings

The i-Scout detection results are also accessible from the Hub impairment statistics for
each hour when detections were performed as well as for Day Average. In order to see
the hour report click on a statistics cell marked with green (color depends on the user

setting) border - This action will open the records for the selected hour:
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X view database signal archive - Node: KW15 10 x|
Prokabilty, % 24042009 06.0815  iScout |w
100 24042009 063511 + =

a0

24042009 063641+
5 24042009 053813 ++
24042009 06347 +e]
1 24.04.2008 054114 el J
24.04.2003 054245 441

SO 24 042009 NE 4415 el

105 24.04.2008 064545 + -

s
™
2]
Al
andoie
an
0

S S i e el e s S s e S S s S SR s S, S G S P S

Yttt

1 2 3 4 5 B 7 8 8 10 1 12 13 14 15 16 17 18 189 20 A 22 23 24 25 2B 27 28 29 30 31 32
i-Zcout ID

TARGETS: CPD sources ]
i-Scout ID | Target device | Map l
28 [SPDOOZ) AMO0Z0, TPOD34, TPO1 34 EviEw,
|CPD Delay: 24,150 ps CPD Level; -45,306 dB |

Probability, %
100

an
1]
™
iR
0
s+
andoi
0 ¢
B e e e e e e
i

LB A B s R R LS A S RS LA AR AR LA LA AN LN ABANARRRL:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 45 16 17 18 19 20 2 22 23 24 25 26 27 28 29 30 ¥ 32
i-Scout ID

TARGETS: Ingress zone

1-Scout ID | Target device | Map I
28 (SPO00Z) AMOO20, TRODZ4, SPO0TS, TROO34, TPO134...

In the upper right corner of the screen the pull down list with the record list is located.
Select the pull down list to access the scan history within the time slot. The first record
shown will be the i-Scout detection report for CPD and Ingress.

Scroll down to some of the most recent records — if a + or ++ is shown, it indicates that
CPD was present during the scan (+ indicates the presence of CPD and ! indicates the
presence of CNR alarm - ++ indicates high level CPD and !! indicates critical CNR alarm).
The last record at the bottom of the list contains the hour average graph for CPD
detection and a spectrum screenshot of the first scan in the hour. That record is useful
for intermittent CPD detection in very noisy conditions. Note - the screen may refresh if
there are many records made and you are connecting with the server remotely.

If for some reason you want to view the signal record from the pull down list, simply click

on the desired time stamped record and the screen will refresh and display the desired
record.
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In the example above, the map with information about CPD source narrow zone location

can be viewed by clicking on the map View button S| |ocated in TARGETS: CPD

sources section. The map will show CPD source candidates indicated after the detected i-
Scout (id # 28 in this case):

Prioritizing results: Step 3

In order to find a CPD source in the field it must be a relatively stable source. Therefore,
prior to assigning a technician the task of fixing a CPD source on a particular node it is a
good practice to first check that the source is stable.

This can be accomplished in two ways.

Use the alarm consistency information in the Chart accessible from the Hub impairment
statistics or look at the % number within the Hub impairment statistics database. Note —
the % number does not have to anywhere near 100% to be able to find the source in the
field. CPD is recorded at the headend only on occasion when a threshold level is
exceeded. The Quiver used in the field has no such threshold, and it can easily view very
low level CPD. At locations with low return signal levels use the QAMP to amplify the
return signal.

Use the node Graphs feature contained within the Xcor Client as described below to view
historical information on variations of CPD levels within each node.

The Graphs feature displays information on CPD and CNR levels for user selected nodes.
To access the feature click on the Graphs button as shown below.

[1ata prezentation
’7 Chart Graphz

The following window will appear:
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X Graph "Node-Level-Time"

Period of time Chatt line width
From: |24-Apr-09 j To |24-Apr-09 j MNode @ Reload data =

25 April 2009

CPD Level [dBm']

10
O o]
ol
Z1]d boccosoocosoonosconcoooooon000oa000005000050000050E00EE00EEE0EE0EEEEOECOCEOEOEO0ECOCOEO0O0EOCC0EC0CE0E0000S0000E0000000000E00000000005000d
£l]d boccasoocosoonosconcesooconconoa000005000050000050E00E 0000800 E00EEEE0ECOCEOEOOC0ECOC0EC0OOEOOCOE 0 CEOECO00SO000E000C000000E00000000005000d
T RSP VSRS
=T hocecocc oo oo o oo oo oo oo oo oo oo oo e oocc oo oo oo oo oo
S S S RS SN
S S S SRS
S S S SNSRI

9 Print Q Save Close

Click on Node/time scale and the desired date range to select the nodes you would like
to view (multiple nodes can be selected). Then press Reload data.

A graph similar to the following will appear. The red curve refers to a CPD source that is
very stable and can be easily located using Quiver and Quiver Navigator. It also has
serious impact on the CNR parameter:
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X Graph “Node-Level-Time" =10l x|
Period of time
’7From: (248008 =] To [24pm x| Mode (3 Reload dala
24 April 2009 Current statistics period: from 24 April 2009 to 24 April 2009
CPD Level [dBm']

v —Kn7
10 K15
=20
=304
T -
=504
-60
=70
-804

= K0T
KW S
a0 + t t t t u t t t t t
2404 02:00 24.04 04:00 24.04 06:00 24.04 03:00 24.04 10:00 24.04 1200 2404 14:00 24.04 16:00 2404 15:00 24.04 20:00 24.04 22:00
=3 Print Q Save Cloze

If a node does not display a steady CPD — and the source comes and goes at various times
like the blue curve, it may be useful to analyze the graphs over a few days in order to
determine if the CPD is always present during a certain time period. If such a pattern is
identified then the field work can be scheduled during this time of day. The Graphs
feature is very useful in analyzing this type of signal behavior.

Checking presence of non-stable CPD

This step is only suggested if the CPD you want to hunt is not consistently present (in the
range of <50%). In situations such as this, it is recommended that immediately prior to
going in the field, you first view a recent scan for that node to determine if CPD is
currently present, or alternatively look at a graph of the daily levels for that node.
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Return to the Hub impairment statistics window and double click on the right most cell
(i.e. the most recent record displayed in the node of interest). A screen similar to the
following will appear.

x_ Yiew database signal archive - Node: KW09 =]
min mas
] | ‘ | 24042009 143207 ++limp = -
00 el . R
e o |-r=mi %
-30.0 [ | 73357
-40.0 == s
-50.0 g I }
-60.0 ;
70.0 -t ‘
400 -~k |
b - |- | - -
-100
370 448 526 604 683 7B 833 9.7 935 107 115 123 131 139 148 154 [ps]
Threshold of targets: -62.3 [dBrv] | | ‘Mln: 86.93 Max: 97.15
TARGETS: CPD sources Tolerance * [ps]: | Auto ‘
iScout |ID | Devices: 2 | Map I
20 [DCO025] TPOI95
THO053

[dBm]
10.0¢ |
ol
A0.0¢ -} =
-20.0¢ J°H
-30.0 ” =
-a0.0 -
-50.0
-60.0
-70.0
20 E5 1.1 156 201 247 292 337 3|3 428 473 519 564 809  E55 [MHZ
| | | |
CMR measurement result for return channels: Impulse noize iz present! ‘
N Central frequency [MHz] | Bandwidth [MHz] | Level [dBm¥] | CNR[dB] | Comments |
1 28.30 3.200 1817 30.00 CNR low (< 30 dB]
2 32.00 3.200 17.88 31.00 OK (> 30 dB)

A pull down menu with the list of the records made in last hour is available.

I i i —
| 24042009 143207 ++limp = |
s ]

Select the pull down window in the upper right portion of the screen to access the scan
history within the time slot.

Scroll down to some of the most recent records — if a + or ++ is shown, it indicates that
CPD was present during the scan (+ indicates the presence of CPD and ! indicates the CNR
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low alarm - ++ indicates high level CPD and !! indicates CNR critical alarm). Note - the
screen may refresh if there are many records made and you are connecting with the
server remotely.

If for some reason you want to view the record from the pull down list, simply click on
the desired time stamped record and the screen will refresh and display the desired
record.

If the CPD is present then go to the node with the Quiver and the Quiver Navigator tools
to determine the location of the problem.

Additional useful features

F1 key - in-program help screens

Detailed Help screens are available for all portions of the Xcor Client and Xcor
Administrator programs. Simply press the F1 key and the help screen will be displayed.

Scheduling node scans

Hunter operates by continually and sequentially scanning each node. In a typical
configuration each node is active for approximately one second. As such, in systems with
large node counts it could take a few minutes to cycle through all of the nodes. When
working in the field with Quiver, in order to use the headend view and to perform node
calibrations it is necessary for the connected node to become active in order to transmit
data. To speed up this process, and to ensure that field personnel do not have excessive
wait times, the system has the ability to schedule scans on selected nodes at selected
dates. When a node is selected for a scheduled scan, the continual sequential scanning
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process is continued — with the exception that the selected nodes are scanned more

frequently.

Scheduled scans can be configured from the Xcor Client. First open the system setting

tab, then click on the scan schedule tab.

X xcor [client] - SOMEWHERE
File Action Tools Database Help

=18 x]|

= = o =

Connect to server System settings Signal analyzer Metwark datsbaze Hub impairment statistics Calibrator data Historical analpsis

The System settings window opens in Scan Scheduler at once:

Exit

B H:ardware = | MNode scan scheduler |
i Radar ——
Return switches | +* July | -+ Edig Clear
Status Sun (Mon | Tue 'Wed Thu| Fri | Sat ||All node scan
Scheme 1 2
Connection table
Spectrum analyzer 3 4 5 5 8 9
[=1- FSK. transceiver 101112 13 | 1415 |18
Farward transritter 1718 19 lz20| 21| 22| 23
- Retum recsiver 245|327 |22 |3
- Database
Compression el
.. Starage | 07 July 2011 Restore allnode scan at | S:0000FH =
- Node scanning | Select nodes and press OF
Soanning intervalz Full st of Nodes Selected Nodes
cheduler: MN-18 -
- F5cout scan scheduler MMN-20 j *
- [-Scout scan scheduler oD-0z
- Outage 5459123 B
=1~ Alarms MMN-21
- CMNR MN-08 <
- CPD MN-13
- Lazer clipping mmg; o «
- Fonward gignal
- Reports
- MHY server
- EMail o
- SMMP traps
=1~ Mode performance
- Criteria hd

Apply changes

To add nodes to the short scanning list, first select the day and then highlight the desired
node ID from the Full list of Nodes box and click on “>” to move it to the Selected Nodes
list. You can also remove the nodes from a Selected Nodes list by moving it back to the

Full list of Nodes.

The figure below shows a screen with nodes currently scheduled to be scanned.
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|*

| Hode scan scheduler

.y [+ Edt  Clear
Sun |Mon| Tue 'Wed Thu| Fn | 5at || DC-02
bN-08
T2 |IMN-13

3 4 ] B 7 8 g [ MMM-21
10 11 |12 | 13 E 15 | 16 |00
17 (18 [ 19 | 20 | 21 | 22 | 23
24 | 25 | 26 | 27 | 28| 29 | 30
)|
| 07 July 2011 Restore all node scan at; I 50000 Pk ﬁ_

It is recommended so you always have the Scan Schedule set for a selected day before
going into the field with the Quiver.

If necessary, set the time when the system should return to normal scanning sequence -

| Festare all node scan at: I 7:53:59 AW j

After settings are made, click Q7 Apply changes to save the data.

Note: putting all nodes into a short scanning list does not speed up scanning process.

Scheduling i-Scout detections

i-Scout demodulation in one node requires 150 seconds. In order to provide flawless
operation of the system during daily technicians activity, the signal analyze can be
performed in the time slots which do not disrupt work in the field. It is proposed to scan
i-Scout early morning, at noon and late afternoon.

The i-Scout Scan Schedule is accessed from the System settings window:

rCoOMm

dieiTAL

32



hunTpr)

System settings

-

| i-Scout scan scheduler

— Ingress detector EFF

AL ISD Hz 'l
Inaress BPF F min: I8 vl
Spectium analyzer Ingress BPF F max: 16 -
B Pl hanscener oo w| £:00 - 7:00 [ 12001300 18:00 - 15:00
- F dh it Period of time: (0 v| B:00-7: :00-13: w] 18:00 - 13
R : 7.00- 800 [ 13:00 - 14:00 1900 - 20:00
SIMIN TECerEr : 2:00- 9.00 [ 14:00-15:00 20000 - 21:00
(- Database : : [[]9:00-10:00 []15:00 - 16:00 21:.00- 2200
- Compressian 4:00-5:00 [J 1000 - 11:00 [J 16:00 - 17:00 22:00 - 22:00
. Storage 5:00 - 6:00 []11:00 -12:00 [ 17:00-18:00 23:00 - 24:00
[=- Mode zcanning
- Seanning intervals r— Mumber of scanned nodes [max: 12)
- Mode scan schdler b CPD level: Ig 3‘
Cheduler:
- F-Seout scan scheduler Min CNF level ID 3'
- Outags Fror list: 1
= Alarms
- CMNR Modes fram list: Clanliffe 4
. CFD
- Laser clipping
- Forward signal
= Reports
- MHY zerver
- EMail o
- SHMP traps
(=) Node performance
i e Criteria hd
Applychanges Cloze
Period of time settings
Period of time |
0:00 - 1:00 500-600  []10:00-11:00
-200 (W EO00-700  [11:.00-1200
BEHUME | F00-800 [ 12:00-13:00
F00-400  [J&00-300 []13:00-14:00
4:00-500 []%00-10:00 []14:00-15:00
1] | _>|
oo L . . _ & _A__F______an

The time slots when that process is taking place can be selected in this window.
Automatic i-Scout scanning will be performed then only in the time frames selected by
the user. In the moments when the scanning is active the database signals can be

viewed, but access to Signal Analyzer in manual mode will be blocked.

i-Scout node scanning patterns
The system will scan for i-Scout modulation in up to 12 nodes per sequence. It will scan
the nodes selected in the Nodes from list window:

MNodes from list

v w07
v K15
v K16
| K04
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And in the nodes selected by the following rules:

Mumber of scanned nodes {(max: 12)
tax CPD lewvel: |D ﬂ
Max Ingress level: |D ﬂ
Fram list: 4

But the total number of nodes included in scanning will not go beyond 12.

The above scanning rules will allow scanning of all the nodes which are affected by CPD
or ingress.

Viewing System settings

When you click on the System settings button from the main menu, the following screen
appears.

| System settings

& Hiardware = | Node scan scheduler

e E|

FReturn switches | * July [+ Edit Clear
Sun |Mon| Tue |'Wed| Thu | Fri | Sat || Allnode scan
Scheme 1 2

Connection table

i+ Spectrum analyzer 3 4 H & hi 8 3
= FSE, tranzoeiver 011 [ 12|13 |14 | 15 | 18

Forward tramsmitter 17118119 |20 | 21 | 22 | 23
| -~ Retum recelver NEEEEEIE
| | = Database
| Compresgion
| Storage 05 July 2011 Restore all node gcan ab: | 5:00:00 Fid :‘
| | Bl Mode scanring
- Scanning intervals
- Node scan scheduler
- iHScout scan scheduler
- f-Scout scan scheduler
- Outage
= Alarms
| - CMNR
| - CPD
| - Lazer clipping
- Forward signal
= Repaorts
- MHY server
- EMail
- SMMP traps
[=1- Mode performance
|l Criteria

Applichanges Cloze

The tree like structured menu on the left hand side of this screen gives access for viewing
setup parameters for each device and the software. To view parameters of each item,
click the desired menu item.

The Xcor Client allows only for viewing the settings for the Xcor Radar, Return Path
Switches, Spectrum Analyzer, CNR alarm, Scanning Intervals, Outage alarm, EMail
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Reports, Database Compression, and MHV server. Changes to these various settings can
be made with Xcor Admin only. Xcor Client does allow viewing and changes to the Scan
Schedule and i-Scout Schedule settings tab.

The only settings that are adjustable by the Client user are related to the node scanning
scheduling.

Signal records access

This is a recap of information provided in step 3 of the on Prioritizing Results section of
this manual. Open the Hub impairment statistics DB, select Signal alarms and in the next
window click on a desired box to view stored data.

X Hub impairment statistics -0l x|

= Signal alarms {7 Mode performance

Period of time: Data presentation Search by Node
’7 July 2011 d Full month Selected day ’7 Chart Graphs ’7 Search
12 July 2011 | Current statistics period: from Tuesday, July 05, 2011 00:00:00 to Tuesday, July 05, 2011 23:59:59
Period d

N 01 1-2 | 23 | 34 | 45 56 | 67 | 78 | 89 | 5-10 10-11 |11-12 |12-13 13-14 14-15 |15-16 [16-17 | 17-18 | 18-19 | 19-20 | 20-21 | 21-22 | 22-23 | 23-24 | Day AVG

Nodes wi CPD alarm
Percentage | 70% | 72% | 73% | 73% | 73% | 73% | 72% | 72% | 72% | 70% | 72% | 69% | &7% | &9%
CLO1 37,120 740 100 750 480 ,680°,690 150 120 ,100 100 100 “100 810 510 "930 100 | 100 | 830 77.0 440 180 560 | 87.0 | L.
BL-O4 ° 100 ,100 100 100 ,100 100 100 100 870 100 100 100 100 100 960 960 870 930 930 87.0 440 430 530 840 | [
- BL-03 % 840 | 90 | 420720930 [ 930 840 (120, 30 | 960 | 220,180 1207 &0 | 100 [15.0[, 30 |[190,100 [,93.0 | 440 | 37.0 | 530 | 960 | [y
BLO5 *° 120 Lo
ppo4 7 900 100 100 100 100 ,100 100 100 3B0 680 800 100 100 930 100 960 100 | 100 | 620 800 30 150 430 900 [ a
CL-02 %) 930 100 | 100 | 100 | 100 | 100 | 100 | 100 | 930 | 930 100 100 | 100 | 100 | 100 | 100 || 30 | 100 | 100 | 100 | 96.0 | 84.0 | 96.0 | 96.0 | s
cL-03 * i 1k L

s
&

43 47 47 47 47 43 43 43 45 43 44 43 44 42 42 40 44 41 43 k-] k) 41 45

oo | saw | e7w | sow | sew | eewn | 7om

A PR PO PO PO P Y a a a
B &2 ¥
BLOZ 0,480 ,30 B0 570 600 870 270 310 320 21.0 250 780 650 , 30 800 780 [[930 [ 510, 190, 30 [ 120
Tw-01 “°21.0 770 810 510 150 900 840 ;870 ‘220 SO0 510 680 jES0 560 220 120 510 410 150 730 920 *90 "280 460
g o g
MN-23 2 N . PN PR PO PO PO PO R PO PO PO P PN
op-p1 #3100 |7100 100 | 100 100 100 "100 100 "100 100 T100 [f1o00 (T100 f100 [T100 *100 [f100 100 (7100 100 | 100 | 100 | 100 | 100
Tw-0z 4,60 ,8.0[960 100 100 100 960 560 | 160 150 67.0 960 ,81.0 650 67.0 560 77.0 [ 450 | 90 | 30 |, I =
§602 “° 950 100 100 100 100 100 100 100 800 840 8RO 100 100 100 100 930 100 930 930 | 960 250 3.0 590 840 [ ..
pp-06 “5| 30 | 60 | 30 [ 30 | 20 430 | B0 [150] 160 60 | 30 %0 | 90 | 60 30 el Lo,
pc-o1 “7) 100 100 100 | 100 | 100 100 | 100 | 100 960 100 | 100 100 | 100 | 100 100 | 100 | 100 | 1007 100 | 100 100 [T100 | 100 | 100 | ro_
5601 5,590 930 100 | 480 360 &0 780,60 90 320 840 3.0 130 430 380 780 g0 30 [ [ 7 L0 [ 150) L
PV H H H H H G G G G
- & & &
o L e g g g
Py-3 A A A Ok e
s e 52 co oo ﬂ
+ - Fiber node is calibrated -CPD low 3% |CPD percentage @ - CNR low D—i—Ecnut 6 - Outage alarm A - Impulse noise
-CPD high *- CNR ciitical 4. |-Outagerestore = - Laser clipping
@ Frint Q Save Color palette Auta refresh interval
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Spectrum and CPD radar scans

Single record of CPD radar and spectrum analyzer data:

X__ View database signal archive - node: CL-01

max

05.07.11 051612 +

05.07.11 05:18:02
05.07.11 05:20:02
05.07.11 05:21:45
05.07.11 05:23:34
05.07.11 05:25:25
05.07.11 05:27:14

B56

BE1 BEE 671 E7E E31 E36 B31 7T [us]

[ Min: 597,89 Max: 636.50

TARGETS: CPD sources

Tolerance + [ps]: | Auto |

N | Value[dBmV] | Delay [us] ||__i-ScoutiD_| Devices: 112 | Map | i’
1 -32.875 626,675 SC0002
2 -37.3% £33.725 TPO025
TPO0Z4 [Evew
AMO00Y (e
TPOO25 [Evrewy|

TPOD92 hd|

20 54 83 122 156 190 224 258 292 326 360 394 428 462 436 530 G564 598 E32  BGE[MH:
30,94 [MHz] Hold: 5.0 [dEmV] |ave: -24.0 [dBmv] [ [
CNR measurement result for return channels: |
N__ | Central frequency [MHz] | Bandwidth [MHz] | Level [dBmV] | CNR [dB] | Comments |
1 31.00 3,200 13.94 41.00 OK (> 30 dB)

Signal records provide information about the CPD signal in simplified form - a vertical bar
with amplitude and time delay position corresponding to the detected signal parameters.
Note that the system cross-correlation noise floor is not stored since it is not relevant to
CPD source position and would consume large data storage space. At the same time CPD
is recorded, the spectrum snapshot is taken and displayed in the bottom part of the
window (this spectrum snapshot feature is only active when the Xplor module is
installed). The time delay for CPD signals can be determined by using the marker line.

Using the left mouse button, catch and hold the (green in the example screen) horizontal
threshold line and move it below the CPD peaks.

Click on the marker icon located in the right upper corner of the screen.
=
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The time delay to each CPD source will be displayed below the CPD graph part of the
screen for each CPD source.

TARGETS: CPD zources

N | Value [dBmY] | Delay [ps] |
1 32875 £26.875
2 37,395 £33.725

Note — the information presented here and in the Map view is not intended to assist the
user in determining location of a problem in the field. For locating the CPD sources the
Quiver and the Quiver Navigator map aid must be used in the field. The i-Scout detection
report provides proper information about the narrow zone of the fault location, but the
precise device locations must be defined within the narrow zone from the field using
Quiver for CPD and traditional methods for ingress sources.

If the i-Scout is installed then the very first screen shows a report for the i-Scout
demodulation for the selected hour. If for a particular hour the i-Scout scan wasn’t
scheduled, but the probes are installed in the selected node, the report below the CPD
signal graph includes information about possible narrow zones for the detected CPD
source highlighted with green color:

1-Scout 1D | Devices: 3 I Map I
22 [DCOD12) TPO150
AMODZE

TPO149

For the field search, use the i-Scout scan reports.

The spectrum snapshot shows fine details of the data signals. Below the spectrum graph,
the CNR parameter measured for each data carrier is displayed. There can be displayed
CNR low and CNR critical alarm messages as well. There can also be an indication of pulse
noise occurrences and laser clipping. There are three colors of the signal plot that mark
the max hold, average and ‘under QAM’ lines. In the signal record example the purple
line marks the max hold data, the green line marks live signal and the yellow trace part
shows the signal while the data carrier is absent. The yellow trace shows details of the
signal under the QAM. The advanced spectrum analyzer operator can use it in many
ways.

An Impairment record example is shown below:
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X, view database signal archive - node: MN-15 =10l =]

ik

1207110216855 +! -

- 161 164 1BE  1B8 171 174 176 174 13 184 186 183 191 194 1% 199 201 204 206 209 [ps]

[ [ [Min: 171.60 Max: 138.30

TARGETS: CPD sources Tolerancet[us]:l Auto
N | value[dBmv] | Delay [ps] || iScoutip | Devices: 18
] -36.071 190.950 PA/0004
TPOO0Z
DCO0OT
TPOO1
TPO230
THMO053
[dBri]
10.0
0
100
200
300
-40.0
50.0
-E0.0
-70.0
-80.0
20 54 88 122 156 130 224 258 292 326 360 394 428 462 496 530 564 538 632 G6E[MHI
30,94 [MHz] |Hald: -3.0 [dBmv] [ave: -27.0 [dBmv] [ [
CHR measurement result for return channels: |
N__ | Cential frequency [MHz] | Bandwidth [MHz] |  Level [dBm¥] | CNR [dB] | Comments |
1 31.00 3.200 17.03 26.00 CNR low [<= 30 dB)

The frequency of the signals in the spectrum screenshot can be read properly only by
using the vertical line that server as a marker.

Grab and move the vertical line marker to the desired peak and read the peak
parameters in the following screen section below spectrum plot:
|30.94 [MHz] |Hald: -3.0 [dEmV] |avG: -27.0 [dBmV] |

Hour Average records

The Hour Average record located at the very bottom of the signal record list will show
results of accumulated signal analysis and detected CPD. To open the Hour Average
record select the file listed at the bottom of the pull down window:
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120711 021655 +!

120711 02.43:45  +
120711 0251:27  +!
120711 0253158+
120711 0255:08  +!
12.07.11 025850 1
120711025838 1
A5 - A min An +]

Hour Awverage +!

o B

193 2 204 206 209 [ps]

-

-

Click on the Hour Average filename and the following screen will appear showing the CPD
and spectrum detection result from analyzing data accumulated over the last hour. The
spectrum data is created using max hold and average signal records stored during the
last hour:

X view database signal archive - node: MN-15 =]

T 164 186 188 171 174 176 173 181 184 186 183 141 194 196 183 2m 204 206 208 [ps]

[ [ Min: 171,60 Max: 138.30

TARGETS: CPD sources Tolerance + [pz] | Auto
N__ | Value [dBmv] | Delap [ps] || iScoutip | Devices: 18
1 -35.928 190950 Pad0004
2 -41.784 193.280 TPOOD2
3 -41.980 188.425 DCooot
4 -44.198 178.100 TPOOM1
TPOZ30
TMO053

20 5.4 g8 122 186 190 224 258 232 326 360 394 428 462 496 530 G564 898 B3Z  BEE[MHZ]

30,94 [MHz] |Held: 7.0 [dBmv) |ave: -19.0 [dBmv] [ |

CHR measurement result for return channels: ‘
H__ | Cenbal hiequency [MHz] | Bandwidth [MHz] | Level [dBmV] | CNR [dB] | Comments |
1 31.00 3.200 16.49 24.00 CHR critical [<= 25 dB)

15min. spectrum digest

During each 15min period of node scanning, all available signal records are combined and
assembled into a form that helps with return path spectrum planning by seeing how
noisy the spectrum in over a longer time horizon. The max hold spectrum and the
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average spectrum data is used. Any impairment that occurs in each 15min period will be
reflected in the 15 min average plot.

That record can be accessed by clicking the signal record filename on the drop down list:
120711 047405 + Laser -
120711 04:14:05  + Laser =

120711 0415349 |
—

0 - 15 min Avg

249 4-1 77 L1

e Uy

120711 04:1318 +1
120711 04:21:.07 +!
120711 04:22254  +1
120711 042443 + A

15min record example:

IR
[dBn::‘lfT (%t 00 - 15 rnir +imp - .
0.0
-20.0 £t
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
-30.0
100
400 438 475 G512 B0 588 625 GE3 700 738 775 813 £60 888 825 %63 100 104 108 11 [us]
| | [ Min: 39,62 Max: 71.66
TARGETS: CPD sources Taolerance + [us]: | Auto |
N [ value[dsmv] | Delay [us] ||_i-Scoutin_| Devices: 35 | Map [«
1 41,116 56,825 5C0002 Eviewn|
THO0O? Ve
DCO003
EQO002 (B
TPO0OS
Ps0022 =l

20 5.4 g8 122 156 130 224 258 292 326 360 334 428 462 436 530 564 598 B3Z  BRE[MHZ]

30.94 [MHz] |Hald: 6.0 [dBmYy] |ave: -13.0 [dBmv] [ [
CHR measurement result for return channels:

Impulse noise is present! |

N Central frequency [MHz] | Bandwidth [MHz] | Level [dBmY] | CNR [dE] | Comments |
1 21.00 3,200 16.62 23.00 CNR low (<= 30 dB)

Signal analyzer mode
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K cor [client] - SOMEWHERE [

File Action Tools Database Help

‘ = = = = B

Connect to server System settings Signal analyzer Network database Hub impairment statistics Calibrator data Historical analpsis Exit

ﬂ

In the Signal analyzer mode you can use the CPD radar and the spectrum analyzer to
watch live signals from a selected node. Advanced users can review fine details of CPD
and return path signals.

Using the CPD Signal analyzer view is significantly different than typical Xcor Hunter
operation. During normal system operation, the CPD signals are saved into a database in
simplified form. Smaller CPD signals which are below the threshold setting will not be
shown in the database record. The Signal analyzer view is not dependent upon any
threshold levels. On occasion and in certain situations for advanced users, it is desirable
to view signals without thresholds.

The Signal analyzer mode should be used for special cases only and not as a standard
procedure, because by activating the Signal analyzer mode the system stops regular node
scanning and focuses only on the manual operation.

Watching live CPD signals in Signal analyzer mode

This section describes how to use the manual mode tool. Some features are used only
during system installation and troubleshooting. Detailed descriptions are available for
the button functions for each screen via the F1 key.

Start the Signal analyzer mode by clicking on the Signal analyzer icon. The Signal Analyzer
screen will open and will contain controls and response windows:
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X signal Analyzer - NODE: KW04

min ma

=lolx|

HUNTER SETTINGS

[dBmv] : - = = a7
" [iT _ Zoom window adjustment lines L G ST
; I {7 selecthODE  swichas Swichscheme
200 ——-—LJ——
—— XCOR RADAR
30 / Marker button =] CPD echo signal receiver
= p
» pe A8 BPF Frmin [1Hz] | 8 -
- BPF Frna [MHz] | 7~ -
Nois compression level| Std | High | Ula

Target CPD sources

Scaning interval

Threshold line” :

Start [ps] [31 S
Stop [us]|116 | 116 ps

SCAN

4001 B00 =) 700 a00

900 1000 1100 1200 1300 1400 1500 [ps]

Selected Node All Nodes

[ [Min: 100.72 Max; 105.40

|Noise RMS: -76.,15 [dB]

SPECTRUM ANALYZER

Reference level [dBmv] | 20 +30
Bl Resoldtion BW [KHz]| 300 100 an
e : L Mas Hold OFF
Marker. Average OFF
=1 D"_/ : T Get spectrum data
30 Start
40, i-SCOUT ID DETECTOR
50 ac |60 H2 -
B0, 8 - PR Ingress BPF Fmin [MHz] |8 -
= g g g ¢ Ingress BRF Fmax [MHz] [ 16 =
: . i CPD # 1
anne i
T i ] iScout scan report Get ID
S0 : - ’
q : :

TARGETS: CPD sources

Tolerance £ [ps]

Aato

N Value (dBmY) | Delay [us] | iScoutiD | Devices: 8 [Map [~
1 -42.980 102,700 1(5P0001) THO00T B
2 -45.784 103.975 TPOOTG
3 43101 103,600 2 (SPDOD4) TPOOEG
4 -52.189 101.775 8 (TPOO77) AMOTT3
5 53012 102,500 TPO0S4
TPO0S3

This mode is very helpful in viewing the working parameters for the Radar at the system
installation. The signals can be viewed for a select number of nodes and based on the
visible cross-correlation function “noise floor”, the fastest and most reliable CPD
detection settings can be defined. Please note that the FSK transmitter parameters
cannot be changed from the XCOR Client program.

In order to view a CPD signal in a particular node you must first select the desired node
number from the list.

Press Select NODE button located in the RETURN PATH SWITCHES section in the right
upper corner of the screen. A small window with a list of node IDs will open.

Select the desired node ID and confirm the selection by clicking OK. The system will be
ready to view the selected node and the node ID will be displayed in the window title.
To analyze the CPD, you must choose the target type of the signal.

In the XCOR RADAR section select CPD sources in the row next to Target. The other
possible selection is Calibrator. When Target is set to Calibrator, the system will
recognize the signals sent by the Quiver calibrator ONLY.
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Select Noise compression level. Selections available are Standard High and Ultra. The
Standard and High setting allows for faster scanning and can be used when the CPD
signals are clearly visible above the noise. If the return path signal has lots of noise and
jamming carriers in the 10MHz area, use the Ultra noise compression level. This setting
will result in collecting signals sample by sample and accumulating results such that the
Hunter noise floor is lowered thereby making lower level CPD sources visible.. The
number of samples taken and accumulated in the process is displayed below the upper
CPD _ radar screen the following | way:
0T 0 A0 a0 40 S0 60 700 a0 w0 im0 no0 1200 a0 140 1eon [ng]

419 delka RIMS: 9.6 [dE] Moise RM3; -83.06 [dE]

If the signal spectrum within 8-12MHz range is affected by CW carrier like distortions
then you may use the narrower CPD echo receiver filter. The filter settings can be

XCOR RADAR
CPD echo signal receiver
BPF Frin [MHz] | 12 -
BPF Frna [MHz] - .
selected here: . Only the lower filter frequency

slope can be switched. The upper frequency is fixed.

Click on the Selected node button in the SCAN screen part of the XCOR RADAR section.
That action will start the node scanning process and the button will change its view to
Stop scanning. This process can be very quick if the node was calibrated or can take up to
12 seconds if the node was not calibrated and scanning intervals are set to the widest
range. The scanning progress is shown by an expanding horizontal blue block bar in the
left side of the screen in the vertical center. Each finalized scan will refresh the screen
with a new graph of the signal. The upper portion of the window shows the CPD signal
shape and position in time delay domain. In normal operation the system scans for CPD
signals only within the expected coax cable part of the node. The coax portion of time
delay is defined on the upper screen as an area limited with violet vertical dotted lines.
There are also two red vertical lines setting the zoom area - which is then displayed in the
lower screen. The zoom function allows for watching fine signal details, as multiple CPDs
may not be well defined on the upper screen. The red horizontal lines can be dragged
with the mouse and the zoom area can be changed. Before changing the zoom, stop
scanning by pressing the Stop scanning button. You can also measure time delay to the
CPD sources by using the CPD marker button. In order to use that marker, stop scanning
and move the red horizontal threshold line below the peak of the desired CPD signal.
Make sure you do not put it too low to avoid noise peaks being read as CPD signals. The
CPD signals are the peaks which reoccur in the same place during several scans. After
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adjusting the red vertical marker line, click the Marker button - . This action will display
the list of the targets in the bottom part of the screen. The time delay to each target and
its signal level will be displayed. This information then can be saved as a screenshot for
further use, for example as comparison with the signal shape after the problem gets
fixed.

Another marker icon - &/ activates the marker in the zoom window only.

Viewing return signal spectrum using Signal analyzer mode for a
single node

The Spectrum analyzer feature can be used in Xcor systems with the Xplor feature
activated. The stand alone RUA radar-spectrum analyzer employs a digital real time
spectrum analyzer working in the frequency range of 2-70MHz or 2-120 MHz. It offers
three resolution bandwidths: 30, 100 and 300kHz. It shows 2048 points of the signal
spectrum, works fast enough to show TDMA pulses, and has Max Hold. Live signal,
Average and noise under QAM plot functions. Two reference levels of +20 and +30dB can
be used to match for available signal levels. It additionally measures CNR for each data
carrier in the return.
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[dBriv]
10.0

0
0.0
200
300
400
500

-70.0

20.0
20

———————————————————————————————————————— Start [ps] |264
-60.0
sop[us] 39 2] 3a1ps
SCAN
Selected Node All Hodes

HUNTER SETTINGS |

RETURN PATH SWITCHES

o Select NODE Switch statuz  Switch scheme
- XCOR RADAR

CPD echo signal receiver
BPF Fmin [MHz] | 8

BPF Fmax [MHz] | 16

Std | High Ula
Target CPD zources

Scaning interval

Moige compression level

36.0 334 428 462 496 530 BE4 598 E32 EERdHz|

SPECTRUM ANALYZER

: ! X 28 12 19.0 224 258 292 3
reshold of targets: -57.8 [dBmV] I .90 [MHz]/-42.3 [dBmV]

. 31.90 [MHz]/-22.2 [dBmV] [13

[dBmi]
10.0
1]
-10.0
-20.0
-30.0
-40.0
-B0.0
-60.0
-70.0
-80.0
7

L
W‘:‘le\fm"J I;1*’"!141Lﬁ!ﬁr'"uf‘hlﬂh”‘wmLWe’*«.ﬂ\16‘-ﬂl‘.“-‘n';,f\-l.*fb'1|"',"'d‘Nn,m‘11\(‘"‘nm"-"‘ﬂ"yW}"‘J“\'WI»,l.."'ll.ﬂ"w""l,f“r"\"]nf'

Reference level [dBmv] +20 +30
Resolution BW [KHz] | 300 100 ’?
Max Hold oM
Average OFF

Get spectrum data

Start

.'|,."|‘.F"\""]n'w"fﬂ‘ﬁl[".
/

|

9 139 149 159 168 179 189 199 209 219 2239 239 249 269 269 /9 289 299 309

e .
17.80 [MHz] |

[-30.5 [demv) evel | [ \

CHR measurement result for return channels:

N__ | Cenwal fiequency [MHz] | Bandwidth [MHz] |
1 3200

CHNR [dB] |
4000

Comments |
OK (> 30 dB)

Level [dBm¥] |
1440

.00

To view the return path signal in a particular node you have to select the desired node
number from the list first.

Press the Select NODE button located in the RETURN PATH SWITCHES section in the right
upper corner of the screen. A small window with list of node IDs will open, select the
desired node ID and confirm selection by clicking OK. The system will be ready to view
the selected node and its ID will be displayed in the window title.

To see the actual signal, click on the Start button located in the right bottom corner of
the Spectrum analyzer part of the screen. This button will become the Stop button once
active. The system will start getting data and displaying spectrum view in two sub-
windows. The upper window shows the full bandwidth and the lower window is the
zoom area. In the lower window the system will display the frequency range limited by
two vertical red lines. The frequency range can be adjusted by dragging the red lines with
the mouse. The Max Hold and Average functions can be turned on and off while the
screen is being refreshed. The CNR measurement results are displayed for each scan
along with alarm messages for low and critical CNR values. When pulse noise or laser
clipping is present, an indicator message will be displayed. The screen refreshing rate
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depends on connection speed between the server and Client program. The window can
only be closed after clicking the Stop button.

Ingress alarms in Xcor with CNR feature active

The ingress that is affecting transmission of the data signals is detected using the CNR
alarm feature therefore there is need to exclusively monitor for ingress

i-Scout detection in manual mode

The signal analyzer allows for manual i-Scout detection. The i-Scout ID Detector appears
on the Signal Analyzer menu only for nodes with installed i-Scouts. There are two
possible detector options. One option is for scanning for ingress detection only and the
second is scanning for CPD and ingress simultaneously.

In order to make scanning possible, set proper AC frequency first. Two settings are
possible: 50 and 60Hz:

I-SCOUT ID DETECTOR
AC | BOHz
Ingress BPF Froin [MHz] |2
| Ingress BFF Fmax [MHz] |16
CPD # 1

Get ID

[k flab] 4

The next step is to select the bandwidth of the detector BFP. The band pass filter. The
filter min. bandwidth can be set to 1MHz. Depending on which part of the spectrum we
are interested in the start and stop frequencies we set accordingly.

Settings example:
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& Signal Analyzer - NODE: KWO7 =lolx|
HUNTER SETTINGS |
[dBmiv] B M il
e g RETURN PATH SWITCHES
L a U | Select MODE  Switch status  Switch scheme

XCOR RADAR

CPD echo signal receiver

BPF Fmin [MHz] | 8

-40.0

0.0

{11 BN S
T

BPF Frax [MHz] | 16

]
00y ok
|

High = Ulia
CPD sources

Scaning interval
Start [ps] 121

Stop [ps] I'I71 j 171 ps

700

P e =

SCAN

Selected Node All Hodes

20 B3 10.5M 275 38 30 403 445 488 B30 GR3 B1E  BRA[MHZ]

SPECTRUM ANALYZER

32.21 [MHz)y-36.5 [dBm¥]

Threshold of targets: -38.1 [dBmy] [#.09 Trmedl24. 7 [l

50 E8 4k 04 123 144

.26 [MHz] |-21.4 [dBrmv] [

CHR measurement result for return channels:

2830 3

N Central frequency [MHz] | Bandwidth [MHz] |
1 200

Reference level [dBmv] +20 +30
Resolution BW [KHz]| 300 100 | 0
100 Max Hold | oM
. Average OFF
0 B Get spectrum data
10044 i) : Start
2004t 4 .I.i.\l.l il :
- 'IFHH‘ i-SCOUT ID DETECTOR
R Pl ¥ L -
-30.0%- 1A ':" AC | B0 Hz
4004 - : Ingress BPF Fmin [MHz) [& -
: Ingress BPF Fmax [MHz] [16 ¥
50.0
CPD #
0.0
FScaout scan report Get ID
700
-A0.0

Scanning i-Scout ID for ingress narrow zone

In order to activate ingress i-Scout ID detection the AC frequency. After setting these
parameters follow the next steps:
1. Activate spectrum analyzer by clicking on Start button located in Get spectrum data

Get spectrum data

section: |

2. View spectrum and select the bandwidth portion where you will look for ingress by
adjusting ingress BPF min and max in the i-Scout detector window:

i-SCOUT ID DETECTOR

&C |60 Hz

Ingress BPF Fmin [MHz] |2

Ingress BFF Fmaz [MHz] |16
CPD#

lab[lab | <]

i-Scout scan report Get ID

Two vertical dotted green lines will reflect actual frequency setting on the spectrum plot.
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3. Click on Get ID button in the same window.
4. After seeing this window, select Ignore CPD i-Scout data:

¥ Uncompleted operations g@g|

Please. execute following actions:

1. Get CPD data: Selected Node
=
2. Setup Threzhaold: oo ﬁ-
3. Select CPD:
TARGETS: CPD zources
N Value (dB) | Delay
1 -7 BO9 s
2 -A1.621 Fial=
4. Prezz button; Get ID
1] 4 Ignore CPD i-Scout data

The system will start analyzing signals. The process can take up to 150 seconds and
please wait until it finishes as only the final data is valid. Processing progress is indicated
in the screen by an expanding blue bar.

5. After the scan is finished click on the Map View button below the report screen:
i-Scout D | Target device | Map [[!
11 (TPO100) SPO0TZ, AMOM 2, TPOOZ, TROTE, TMODTE... [Eviewn)

That action will display on the screen a narrow ingress zone map section:
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X Node ID; KWO4,

2= Devicepos % Print region

Object ID At0mz
Device

Time delay 103.555409 ps
Delay offset 103555409 ps

[~ Inverse mouse | Trarsparent style [ Show marker

 Backaround =28 Modehee

O amiootz -
Parameters Value

i-SCout ID#11 location

Narrow ingress zone

INGS

ITCHES |
s Switch scheme

receiver

-

-

High  Ultra
CPD sources
rval
| 91ps
-

w| 116 ps

All Nodes

LYZER

20 +30
100 0
oM
OFF

etector

i

data
Start

ECTOR

™
R}

il

Get ID

i-Scout ID_ |

11 (TPO100) SPO012, AMOD12, TP 02, TPOT01, THMOME...

The devices marked with small yellow triangles are those which may be the ingress door.
Further search process should be conducted with use of a leakage detector within
predefined zone or by using spectrum analyzer. The map part can be printed for in field

work.

Scanning i-Scout ID for narrow CPD zone search

1. Select desired node for scanning using Select node button in return path switches part

of Hunter settings section:

Select HODE

RETURM PATH SWITCHES

Switch scheme

2. Set required parameters of the CPD echo receiver first:
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ACOR RADAR
CPD echo signal receiver
BPF Frnin [MHz] | 12 -
BPF Frax [MHz] -
Moise compression level | Std High Ulra
Target CPD zources

The BPF bandpass filter has switchable Fmin frequency, set it to desired bandwidth to
reduce influence of CW disturbing carriers in the area between 7 and 12MHz; these
carriers is still present may elevate correlator noise floor and cover CPD making it difficult
to identify.

The Noise compression level has to be set High for most situations, Ultra noise
compression can be used for further increase of noise cancelling allowing software for
unlimited signal sample accumulation and averaging.

In the Target field the system can be set to watch CPD signals or Calibrator signals, that
setting must be in CPD sources position.

3. Start scanning for CPD by clicking on Selected node in the Scan section:
SCAN

Selected Hode All Hodes

Note that All Nodes button activation will start a single run of automatic scan and will
produce a simplifier scan report. This function is used at the system start launch by the
system vendor.

4. After seeing first signal samples displayed on the screen user can make decision on
narrowing scanning intervals for faster signal processing. The time delays range scanned

in the process can be selected by adjusting start and stop values in the scanning section:
Scaning interval
Skark [ps] |91

Stop [ws] 116

al ps
116 ps

e
w
¥ 5
e

The min. scanning zone width is 20 microseconds. Before changing the values stop

scanning by pressing Press to Stop button:
SCAN

Press to STOP

and restart it after making adjustments.

5. After receiving usable signal samples stop scanning like described above and use the
marker functions to read signal parameters:
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k signal Analyzer - NODE: KW04

=lo1x]

minma [ HUNTER SETTINGS
[dBmi¥] 7 - ~,
1| . RETURN PATH SWITCHES
pl il . =% Select MODE Switch status  Switch scheme
=200 i
i : ey XCOR RADAR |
300 ;l : CPD echo signal receiver
-40.0 ‘ 42 2B BPF Fmin [MHz] | & -
BPF Fmax [MHz] | 1E -
0.0
Noise compression level | Std | High ~ Ultra
E0.0
Target CPD sources
-f0.0 Scaning interval
200 Start [ps] (31 > 91 ps
Stop[us]lnf5 j 116 ps
0.0 SCAN
-100 “ ———— e ————= = - Selected Node All Hodes
1] 100 200 300 400 500 BOO OO 800 800 1000 1100 1200 1300 1400 1500 [ps]

Threshaold of

targets: -47.6 [dBmy]

9.3 [ps]f-a0.0 [demy]

‘Min: 100,72 Max: 105.40

rise: rrs: 77,50 [E]

SPECTRUM ANALYZER

i

A o
898 916 934 952 113 15 17
| \
TARGETS: CPD sources Taolerance + [ps]: | Auto
M i-S5cout ID | Devices: 8 | Map IA
- 1 (SP0001) TMOOD! [Eviewn)
2 -44.651 103.975 TROD1E
2 (SPOD04) TPO0GR
2 (TPO077) AMODTE
TPOD34
TPON33 i

Reference level [dBmi] 420 +30
[dBm] Resalution BW [kHz] | 300 100 a0
100 Ma:x Hald oN
Average OFF
200 Get spectrum data
300 Start
400 S == i-5COUT ID DETECTOR
0.0 = commee s=mz AC |60 Hz =
0.0 oo seeme I Ingress BPF Fmin [MHz] [5 =
Ingress BPF Fmax [MHz] |16 >
700 == Sk fo—
i i N . . PO # 1
=il ———W‘v{ﬁ pAR W' A
T S : JJII\ b F\X iScout scan report Get ID
-g0.0 i }- L

After deciding which CPD peak to trace click on the selected row in the Targets: CPD

sources list in the bottom part of the screen:
TARGETS: CPD zources

-44 BE1

CPD # |

102975

1

5o

out 2cat repaork

Get ID

i-5cout 1D

1 (SPOO01)

2 ISPONMNA1

6. Click Get ID button in the i-Scout ID detector screen part:

.
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CPD # |

1
Get ID

iFScout zcan report

That action will start the 150 second detection process. Progress can be observed on
the following screen where CPD and ingress scanning action is performed:

[3

Probability, %
100

Signal Analyzer - NODE: K\W04

=1B1]

HUNTER SETTINGS

RETURN PATH SWITCHES

90

Select NODE Switch status  Switch scheme
80 XCOR RADAR |
701 CPD echo signal receiver

60

50

40

30

BPF Friin [MH2] | &

>

>

BPF Frnax [MHz] | 18

Sid | High

Moise compression level
Target

CPD sources

Ultra

20

Scaning interval
Start [us]|91 3. 9l ps

Stop [Ws] I'|1E j 116 ps

t t t t t u t t e
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 25 29 30 3 32
i-Scout ID

SCAN
Selected Node All Nodes

SPECTRUM ANALYZER
TARGETS: CPD sources [CPD# 1. Delay: 102.700ps, Level -42.351dBmV] J
iScout ID I Target device I Wa I Reference level [dBmv] +20 +30
-
1 (SP00O01) TPOO1E, TMOOO1 Evicwn Resalution BY [KHz] | 300 100 an
Max Hold oM
I— Average QaFF

Probability, %
100

Get spectrum data

Start

AL ARAL) ALINRAR A Il S A s I ks IR R A I A
1 2 3 4 5 B F 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
i-Scout ID

an 1I-5COUT ID DETECTOR

80 AC | B0 Hz -

0] Ingress BPF Frin [MHz] E =

@l Ingress BPF Frax [MHz] |16 =
CPD # 1

a0 -

w0 FScout scan repart Press to STOP

304

204 -

10+

TARGETS: Ingress zone J
i-Scout ID | Target device | Map I
4 (TPO0D9) TRO0M0, TRPOO15, TRPOO14, TROO1 3, TROMZ... )

The upper screen part reflects CPD search status while the lower portion is dedicated to
ingress. Please wait until the system finishes the detection process as only the final data
is valid. Processing progress is indicated on the screen by an expanding blue bar:

TABGETS: CPD sources [CPDH# 1.

i-Scout ID |
1 (SP0001)

[ |

The screens with detection results will show dynamically the whole processing results.
The X axis is for i-Scout probe IDs. There can be up to 32 i-Scout probes installed in the
field. If the probe is installed in the field and that was confirmed in the database then

there will be a green square located above the ID number:-
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probe planned for installation and not confirmed in the database the squares will be
white.

Selected CPD parameters are displayed on a bar below the upper screen part:

TARGETS: CPD sources [CPD# 1, Delay: 102.700ps, Level: -42_351 dBmY]

The yellow bar above the ID number will indicate the i-Scout probe which is actually

marking the selected CPD. In the example screen it is probe ID#01.
To print or save into a file the scan report click right mouse button. The Save and Print

- Save data

. . - Printgraph | . . .
data window will openii—wni allowing for saving into a file the screenshot or

printing it on a printer.

7. The next step is to view the map with indicated narrow CPD candidates zone. The map
will also show the CPD candidates, but the exact device must be located in the field with
Quiver and Quiver Navigator program. To see the map click on a Map View button below
the upper report screen:

-Scout 1D | Target device | Map
1 [5P0001) TROD16, TMOAM Ve

That action will display on the screen a narrow CPD zone map section with CPD candidate

#€D
devices marked with red and one violet flags\‘ﬁﬁgﬁ,de :

¥ Node ID: kW04 =1olx|
iSeaut [O: 1 Hransparent sty Shaw marker
= Device pos B Fintregion ¢ Background =83 Modetee [ pagnn [lireizemouce |'; i i T l_ Showrine | ‘
..-\
O Pime =] I Tl |
Object ID TROOTE ‘

eeeeee
Time deley 102713393 ps

Delay offset 0.013999 pe TMOO
TROO
///\ CPE ‘
\~§ources @
@TP7O \

QN
7ﬂ\
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The next step of the process will be to go into the field with the Quiver and start ranging
CPD in the narrow zone. In the example above the start point should be the amplifier
AMOO001 as the CPD may be located right at the i-Scout installation site — device SP0001.

The i-Scout install sites are marked green 3‘\\ when the map background color is set to
white.

Network Database

= = - E 5]
Connect ta server Suystem setings Signal analyzer Metwork database  CPD/Ingress statistics Calbrator data E it

The Network Database contains information on the devices contained within the
network, information on parent child relationship between devices, and information on
time delay. This information is used by the Quiver Navigator to point out the location of
candidate devices in the field. The only data contained within this database that a user
needs to access through the Xcor Client is the Node tree information and printing of the
i-Scout list. The node tree information shows how the devices are connected together in
a schematic diagram.

Network database screen example:

& Network database

Mode infa | Devices | Cables :
|
= Wiew map é Mode tee Device type: |SHOW ALL DEVICES v/ Calibrate: marually ﬁ Print i-5 cout list

Node L (41) -~ L} 1D Name Parent ID Cable type Di[’;:?:"‘[]:e [;'::;:;:a[::gl" [‘:1:';:;" e

mﬂ [ AMD003 AMPLIFIER 5C0002 FEO(0.87) | 3864177 | 119670665 E

m}g 9 AMD003 AMPLIFIER DCO00a 500 (0.87) 4091247 123055002 |

K12 10 AMOOT0 AMPLIFIER DCO0G 750 (0.87) 250/76.2 122853998 |

Kin/l5 —{l 1 AMDOT AMPLIFIER DCO0o7 Jumper [0.67] 1/03 123514608

mgg 12 AMO0T2 AMPLIFIER DCO00Z 750 0.87) 168/48.2 122 970861

K11 13 AMODT3 AMPUIFIER DCO00E FE0(0.87) | 1213/3637 | 1254366859

m}g 14 AMOOT4 AMPLIFIER TPOD72 500 (0.67) 86/26.2 127.079745 E

K10 15 AMDOTS AMPLIFIER SCO010 Jumper [0.87) 1403 127.879084

e 16 AMODTE AMPLIFIER TPO0I3 500(0.67) 50/18.3 126776240 1

Kw/1g gl 17 AMDOT7 AMPLIFIER AMDOT2 500(087) | 677/2063 | 124553178 ]

L, Node data ” 18 AMO0TS AMPLIFIER TPOI12 500 (0.87) 1117338 125221632 |

EMPLIFIER 18 i

DG HANEIENER 139 |*13 DCOOOY DIRECTIONAL COUPLER Fw0001 FRO[0.87) | 3BEANTE | 121075352 E

EGQ DEVICE 4 20 |e14 DCOOO2 DIRECTIONAL COUPLER AMD003 FEO(0.87) | E9211.2 | 12564233

FIBER NODE 1 21 DCO003 DIRECTIONAL COUPLER AMD0D4 Jumper [0.87) 1/0.3 121,080026

POWER DEVICE 2 22 |e12 DCOOO4 DIRECTIONAL COUPLER AMD00S 500 (0.67) 225/60.6 120196546 |

SPLICE 11 23 DCO00S DIRECTIONAL COUPLER TPO040 Jumper [0.67) 1/03 123805259 |

SPLITTER DEVICE 4 24 |e16 DCOOOE DIRECTIONAL COUPLER AMD00E 750(0.87) 216/65.8 122.269656 |

TERMINATOR EL 25 DCO007 DIRECTIONAL COUPLER AMDOTO 750(0.87) 1101250 123812270

AP BT L 26 DCO00Z DIRECTIONAL COUPLER DCO00E 750(0.87) 142/433 122 B01575 ]

T h e e 27 DCO003 DIRECTIONAL COUPLER AMOODE 500 (0.67) 1437436 122.039067

Total i-Scout probes: |14 [14) 9 ?

Optical delay us): | 116.207 28 EQ0001 EQ DEVICE TPODOG 500 (0.87) 221/67.4 129.786279 |

Coanial delay (1s): | 14.694 29 EQ0002 EQ DEVICE TPODZ 500 (0.87) 151/55.2 122423944

Total delay [IIS]Z 130.901 = an | Fonnne FODRVICE TRON?4 RONM A7 MNRAN TR RRR2A = ?

Optical length (ft/m): [38943/11869.8 |~ z

Coatial length (ft/m): |29162/8888.6 | 07 .Scout #7 recommendzd forinstall @ 7 - iScout BT is actually installed
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The network database for the system with i-Scout feature contains following additional
information:

- the number of the i-Scout probes installed in a particular node: [Tot Scoutprobes: [14114) }

- i-Scout probes actually installed marked with a blue dot and the probe ID number next
| 24 [e16 DCOODE |

to the device ID of actual installation of the probe:
- about the probes recommended for installation, in this case the instead of a blue dot a
blue ring is used

. . . . Prirt i-5 li
- Print i-Scout list jcon = Firtiseoui
Scout probes are installed
=e§§ Hode tree

allows for generating a list of locations where the i-

- Node tree icon
Scout positions

will display simplified schematic of the node with marked i-

Node tree screen example:

X Mode ID: KWO7

Add i-5cout probe
Remave i-Scout probe

AMa0La DCaons AM0007

Frint Device: DCODDG ([i-Scout #16]) Cloze
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The i-Scout probe location are marked with green ring around the device where the

particular probe was installed .

Frint

in the left lower corner of the

The node tree can be printed by pressing
window.

ﬁ Pritt i-Szout list

The i-Scout list can be printed. In order to do this click on the iconin

the network database screen.

Calibrator Data

SEI
File Action Tools Datsbase Help

Connect to server System settings Signal analyzer Metwork database Hub impairment statistics Calibrator data Historical analysis Ezit

The Calibrator data table contains time stamp information on when Quiver calibrator
signals were received. Since the node calibration process is automated, there is no need
for user to access this database.

Historical analysis
The data collected by Xcor can be arranged into easy to interpret reports. The reports
can be created with the tools in the Historical analysis window:

¥ ¥cor [client] - SOMEWHERE 1= x|
File Action Tools Database Help
% =la e = ﬁ

Connect to server System settings Signal analyzer Metwork database Hub impairment statistics Calibrator data Histonical analysis Exit

In the Historical analysis window the data can be arranged by different rules creating an
overview of the system health and impairment trends.
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X Historical analysis for hub Somewhere1 -1l x|
Chart I Tremdl 1 Dutagel i’ System usagel
Irnitial date IZE-Apr-DS 'I & | Mode list @ Refrech data Alarm conzistency threshaolds CPD: |1 scan 'I CPD charts for nodes
Subsequent dale.lZ?-Apr-DS 'I CHR: |>1 scan 'I CNF charts for nodes
[~ CPD alarm [~ CNR alarm
Initial Date | Initial Date
Modes with CPD alarm [3%] Modes with CHR alarm [%]
400 | T N ——————
00 00
o0 00 - - - oo e
00| T T TN
a - a
[ [
Subsequent D ate Subsequent Date
Modes with CPD alarm [9%] Modes with CMNR alarm [9%]
o0 | T s
00 | 00§ - - === o oo
200 | 00 - - - == oo
00 O s
] - ] -
[ [
Changes [Subsequent - Initial] Changes [Subsequent - Initial]
Modes with CPD alarm [956] MNodes with CNR alarm [956]
oo ‘ ]
L P SRR EEERPRRREN R TP R R E R L T EECEEEEPEES
O @lommemememe e cm e e e e e e
T T
0 0
X L Scale § .
=3 Print [ Save oy Save data Ik B - Mode with CPD & CNR alamm Close
Lo wadd

CPD and CNR alarm node number changes Charts

This tool shows the difference in the number of nodes affected by CPD and CNR alarms
for the initial and subsequent dates for selected nodes. In order to get the Chart
displayed, several parameters need to be selected first.

Initial dake: | 26-tar-03 =
Subsequent date: ID?-.&.pr -03 ;I .
, Note: the

Select dates for status comparison here
system compares data for complete days, this way the subsequent date must be set to
be different from the current date.

Select the nodes that are taken in consideration for data analysis by marking the check
boxes and left click OK button:
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Select node [FF/83 - 93—

2
=
KOO EEOROC] R R ]
=
&

|

0K Cancel

Select Alarm consistency thresholds. Only the nodes that are affected by the selected
condition will be considered. Make required setting separately for CPD and CNR:

Alarm congistency thresholds CPD: | »1 scan j

.| »BRE "
CHR: b1 EA
alarm >75% i
»B0R L
Ik =857
0% i
ez with CHRE alarm [%] »A5% —

If the default setting "eldsCFD: I>1 sCan :I' is used, then nodes with any CPD alarm are
counted. Setting N ~| considers only nodes with CPD present during all scans.
Setting 1:80% | considers only nodes with CPD present during more than 80% of
scans.

The refresh button goes red @ Refresh dat3 \when any condition is changed, left click that
button to reload data for new conditions set.
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CPD/CNR changes chart

{ Historical analysis for hub Somewherel 181 x|

Chart | Trandl w Dutagel f' System usagel

Initial date: I2B—Ma|—09 'I 1 Mods list @ Retresh data Alarm consistency thresholds CPD: [SENE==0 CPD charts for hodes
Subsequent date ID?-Apr -03 'I CWA: |»1scan = CHFR charts for nodes

-

— CPD alarm 7~ CHR alarm
Initial Date | Initial Date
Modes with CPD alarm [%] Modes with CHR alarm [%]
BO4---- B0
S04----- S04~
404-----| 404 -
30 peceod 304~
201---- -/ - - - - - - - - - |- - - - - - - - - - [ - - - - - 20¢-
101---- -/ - - - - - - - - - |- - - - - - - - - -/ - - - - - 104~
0 0
Total Low High Total Low Critical
Subsequent Date Subsequent Date
Modes with CPD alarm [%] hModes with CHR alarm [35]
60 &0
50 s04----
40 404 -
304 30¢-
204 20¢-
104 104~
0 0
Total Low High Total Low Critical
Changes [Subsequent - Initial) | Changes [Subsequent - Initial)
Modes with CPD alarm [%] Modes with CHR alarm [%]
60 0
401---- 401----
20 20
0 of----
20 204
TR a0 f----
60| 60
Total Low High Total Low Critical
Scale
@ Print = Save = Save data ——— B - Node with CPD & CHF alam Cloze

Information presented on the Chart:
number of nodes with CPD alarm for the initial date
number of nodes with CPD alarm for subsequent date

change to the of number of nodes with CPD alarm between the initial and subsequent
Scale

dates; the scale can be adjusted by using i tool
the CNR chart bars include additional information about simultaneous CPD and CNR
alarm presence m - Mode with CPD & CHE alarm

Saving screen
The screen can be saved as WMF file by using k& Save button. The date time stamp is
used as a filename.

Saving data used for creating charts
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The data that is used for creating this chart can be saved in a text file by using
k=l Savedata putton. The date time stamp is used as a filename.

For selected dates, the CPD and CNR charts respectively are available for viewing by
mouse left click on [l CPD charts far nades - [1.] CNR charts for nodes by ttons.

The CPD chart screen

X CPD chart for hub Somewherel 10l =|
CPD Level [dBmY] intial date
u]
A b ecliecdoadocde=d- cofectocdcdodad
604 - - - - A - 4 -
&0+ - [ | A K ERENENS EREN SN
BH 28 Y9¥EE8cES8pEeeRBEREEEY T3 igasgeg ey
2285882338853 =25838388=2388:5:53888 8838388838838 288388835 3588 E

Modes

CPD alarm consistency [%] intial date
100

80 --i--:-- -: Sort by connection order --:--

et [0 i Sort by initial CPD level .

o i i Sort by initial CPD alarm consistency i

g g o 8 g g g g Sort by subsequent CPD level g

20901 - -*-ﬂ-ﬂ---- H '-ﬂ- I--1--H : H H-j- g Sort by subsequent CPD alarm consistency H g

NEIERNIE as 8 ISP O 8 - o == i s =y i A B N M
L= R = T~ v B oS = S R~ T B = 033 = 0 W W — = = O W wow o F — = o o0 i
EE 2 8¢ EE8cEEBEEp28 8 ErER g T8 g s EgbEREeEde 4
885 8282888288 cd38 885 adE38g88 38588835 £ 832 2
888858888 28E8 88288388 S8 888888888 8888 88 & 8 8 E

Modes

CPD Level [dBmY] subsequent date
0

20 -iie-

ant-p

0027 }ob--a--
i) - =
oo }A---

o - =+ o o Ear B~ T - R T o =R - B § ~— % e W o =T =T B B = T - ~ . o

1 = 32 £ 2 EE £ E8z3 28 835 & 8 2 52 L8 S 2 E £ 82858 8 535 £ 8 2 2

2 2 2 8 8 S EE5EE5E 88888888 8 8 8 8 8 8 2 E 28 888 8 88 8 8§ 8 %
Modes

CPD alarm consistency [%] subsequent date
100

80
BO -
404 -
204~

007s
0018 - = - P == S S
0058

T T
0023 I}

il
poz7d - - - ...:...L.
oo1g

o milInr=i0 R 1 -
@ oW hom oz no@ I EEEEE e € & o T oo
E= T =T R~ R R~ 1 o o= e =R e - s S L ~— % e w & E=T =T B -]
£ 2 £ 8 8 8 = £z 22 £z 28852523282 8 2 Z E £ 8 &5 8
2 8 8 8 8 8 8 S 885885888 8 8 8 8 &8 2 £ 8 8§ 8§ 8
Modes
=3 Print Q Save QK

The screen initially shows information sorted by the node connection order. Right click
mouse button to open sorting menu then select required order.

The same action can be conducted on the CNR charts by using [l CNR charts for nodes
button.

Trend analysis screen

rCoOMm

dieiTAL

60



hunTpr)»
Trend analysis allows for selecting a time frame to create a CPD/CNR graph for a group of
selected nodes.

Trend |

Open the screen by a mouse left click on tab. The trend screen shows up:

X Historical analysis for hub Somewhere1 — O] =]
[T2] Chart Trend |a& Dutage | §* Syster usage |

Period of time
’7me [26-6pr08 x| To [27apra =] & Mods list & Fefiesh data [&] Alarm corsistency thresholds CPD CNR

27 April 2009 Current statistics period: from 14 April 2009 to 27 April 2009

Made with lovw CPD slarm [%] Alarm consistency thresholds:

HMade with high CPD alarm [%] Alarm consistency thresholds:

100

B - - = e
B - = = e e

Total nodss with CPD alarm [3] Alarm consistency thresholds:

Scale Line width
T — | Close

=5 Fiint kel Save e Save data

Period of time
From: [26-Ma08 x| To: [07-Ap03 7]

Select period of time by selecting start and stop dates {

Select the nodes that are taken in consideration for data analysis by marking the check
boxes and left click OK button:

Selectnode[f7/83-93%) |

[] w1 0017

a0z vl 008

0003 ¥l 0013

0004 ¥ 0020

0005 vl 0021

0006 O

0aoy 10023

0008 v 0024

JUNIE] (] 0025

oma ¥ 0025

oo v 0027

o012 v] 0028

003 [ 0029

0014 (10030

o015 (] o031

0ms 0032

: »

Cancel
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Select Alarm consistency thresholds. Only the nodes that are affected by the selected
condition will be considered. Open Alarm conzistency thiesholds window:

Alarm consistency thresholds

| cPo

Select alarm congistency thresholds
[31scan  []»35% [ »70%
5% [ »d0% pYiar 4
[ »10% [] »45% [ »80%
[ »15% >l [ »85%
[ »20% [] »55% [ »90%
»25% [ »B0z [ »35%
[ »30% [ »65% all scans

0K

Cancel

For each condition set in this window a separate curve is created. The settings mean:
|¥ »25% ; shows nodes with impairments existing for more than 25% of scans

»*80% » shows nodes with impairments existing for more than 50% of scans

all seans ; shows nodes with impairments existing during all scans

The refresh button turns red @ Refresh dat3 \when any condition is changed, left click that
button to reload data for new conditions.
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Trend screen

X Historical analysis for hub Somewherel 10| x|

Chart Trend I “ Dutagel f’ System usagel

Periad of time
’7Frum. IZB-Mar-DS ﬂ To: ID?-Apr -09 j o | Node fist () Refresh data Alarm consistency thiesholds CPD CNR

27 April 2009 Current statistics period: from 26 March 2009 to 07 April 2009
Made with low CPD alarm [3] Alarm consistency thresholds:

B25%
2 e i 0 50%,
H H H H H H 475%

20 #all scans

0 . & - = A : 5
26.03.2009 27.03.2009 29.03.2009 3032009 02.04 2009 04 .04 2003 06 .04 2009

&

Alarm consistency thresholds:
B25%
050%
&75%
*all zcans

Mode with high CPD alarm [%]

04 = = = = & S =
26032009 27032009 29.03.2009 3 032009 02 04 2009 04 04 2003 0604 2003

Tatal nodes with CPD alarm [25] Alarm consistency thresholds:

B25%
o 50%
&75%
*all scans

0k * ’ } g y y

26.03.2008 27.05.2009 29.03.2009 31.03.2009 02.04 2009 0404 2009 0F 04 2009
el Ling width
= Frint w8 Save = Save data i — Close
. [ TR

i

Operator can switch between a screen showing trend for CPD and CNR by left click on

CHE
L or button.

Srcale

Note: when the curves are located below 30% of the Y axis, then use il

tool to change scale to see more fine curve details. The line width can be adjusted by
Line width

using = . tool.

Information about the lines colors and associated with them thresholds are shown on the
rights side of the screen:

& 25%
o S0%
& T5%
2 all zcans
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Saving screen content
The screen can be saved as WMF file by using = Save button.

Saving data used for creating graph
The data that is used for creating this graph can be saved in a text file by using
kel Savedata button. The date time stamp is used as a filename.

Outage alarm data presentation

Information about outages discovered is stored in the database. That information can be
displayed in a table form for selected groups of nodes during the selected period.

Left click the % Outage | tab. Then set the following parameters:

Period of time

Fiom: [26-Mar03 | Ta [05-8p03 =]

Period of time by setting the start and stop dates here (
Then left click @ Refresh data to reload data.

Outage screen example:

ﬁ'_ Historical analysis for hub Somewherel _|Of x|

Chartl Trend ﬁdﬁ Outage | ﬁn’ Spstem usagel

Period of time
’7From: |2B-Mar-09 | Ta |05-Apr -09 =] &) Fefresh data
Dutage duration per day [hourz] |
26 27 28 29 30 I 1 2 3 4 5 Total j
1 0o0zo 1 1 2
2 0024 1 1
3 0025 1 2 3
4 004 1 1
Total: 2 0 2 1 1] 1] 1] 0 0 2 1] 7
Erirt Save [ Save data Close

Information about the outage duration is rounded up to full hours.
Each node ID that the outage event was recorded for is listed in a second left most
column and outage duration for particular days is listed in the rows.

rCoOMm

dieiTAL

64



hunTpr)»

The above data can be saved into a text file and utilized for creating reports.

System usage info

Information about how often the Xcor is used as a tool can be visualized with the help of
processed data like the number of nodes put into the short scanning schedule.

B
To access this information left click the = ¥ S¥stem usage | tab.

Period of time
From [26-Mar09 x| Ter [54p03 x|

Select period of time by selecting start and stop dates: (

Then left click & Fefieshdata ¢4 reload data.

System usage data screen example:
E

Chart | ] Trend | % Outage ®" System usage |
Period of time
’7""“" [z8Mar0s =] To [25.2p03 =] (& Refresh data [T5) Node scan scheduler report

[

Working darys [%]
35

30 b S R S IR S S B

e e b e T

afi

=1

0= T T T T T T T T T T
28.03 2009 29.03.2009 01.04.2009 04.04.2009 07 04.2009 10.04.2009 13.04.2009 16.04.2009 19.04.2009 22.04.2009 25.04.200:

Selected nodes [%]
35 -

R ; ; ; T T T T T T
26.03.2009 29.02.2009 01.04.2009 04 .04.2009 07 04.2009 10.04.2009 13.04.2009 16.04.2009 19.04.2009 22.04.2009 25.04.200
Anale. Line width
=8 Print bl Save bl Save data 1 E el Close

The graphs show how intensity of system use is changing over a selected period of time.
Operator can view the list of nodes that were put into scan scheduler over selected

period of time. Left click the [T Mode soan scheduler report button to access the list.
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The Node scan scheduler report

X Node scan scheduler report o ] 4]

List nodes selected in scan scheduler [7/83 - 8%]

[] onzz [] 0029 [] 0038 ] 0043 ] nosa [ o057
] o023 ] 0030 ] 0037 [] o044 ] nos1 [ nos8
] o024 1003 003g [] 0045 o052 oos9
] o025 [] 0032 [] 0039 [] 0045 [] 0053 [] 0080
] 0nze [] 0033 [[] 0oan ] no47 ] o054 [] 0051
] onz7 [[] 0034 ] o041 ] no4a ] FUTUREDM [] o052
[] o0z 0035 [] oo4z2 [[] o049 [[] nosg [] 0083
My B |
B Date Selected nodes ID

1| 28032003 |0033

2| 30032003 | 0059

3| M.04.2003 | 00350078

4| 06042003 | 0001

5| 07042003 | 00520065

e Savedata Cloze

Note: when the curves are located below 30% of the Y axis, then use 1

change scale to see the fine curve details. The line width can be adjusted by using
Line width
—

Lo tool.
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