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Before you start, prepare to start.
Have you got the cabling system design mapped onto the layout of the space?
Do you have the correct materials ordered against the Bill Of Materials estimated to complete the project?
In regards to the CPR, (Construction Products Regulation) have you ordered the correct Euroclass of cable as specified by the
client. If in doubt please reference Section 2 for more details.
Has the fire stop solution been approved?
Do you need any specialist training or product support from Excel?
Are the deliveries scheduled to match the installation plan?
Are there any site inductions required? If so, when are these held?

Is the area to be handed over to you for your installation? If so, in what condition? Will you be required to run a‘Permit to
Work’ scheme for you and other trades?

Is there a clean, dry, secure storage area allocated for your materials?
Are there any special precautions to observe for site Health and Safety?
Are the method statements and COSH statements for the installation, termination and testing approved?
Do you have a change control process and reporting scheme?

Do you need to notify the site with the names or identification for your staff?

Is the labelling method, scheme, style, colour agreed and approved by the client?

Is the test equipment serviceable and to specification?

Is there a headroom performance requirement from the tested
cabling?

Have you agreed how to deal with a star pass, (ie. marginal results)

Do you have access to power outlets for testers, laptops etc?

5 EnAmWEEERRLE

Is the containment installed in the correct place and to the right
specification?

Are you holding daily briefings for the site operatives?

Is there any temporary fire stopping required during the installation
phase?

Is there any difference between the reality of the site and the plans?

Are there any access restrictions or other trades working in the same
areas at the same time?

Is the earthing and electrical system installed?

Is there restriction on the use of mobile phones or walkie-talkies?
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Power and Data Separation

AN



https://www.youtube.com/excelnetworking
https://www.excel-networking.com/
https://www.youtube.com/playlist?list=PL8A42E97A5602FF86

When all of this is calculated you get a separation recommendation.
Environment:

Containment:

Cable Style:
Power Cable:
Power Scale:
A=SxP
A S P
Cable Management System
Segregation Cable Performance None Open metallic Perforated metallic Solid metallic
Classification (or Non-metallic containment containment containment
d Class F, 10 mm 8 mm 5mm 0mm
ClassD or Eor E, F/UTP 50 mm 38 mm 25 mm 0mm
b Class D or Eor E, U/UTP 100 mm 75 mm 50 mm 0mm
a Coaxial 300 mm 225 mm 150 mm 0mm
Notes Plastic Equivalent to weld = Equivalent to Equivalent to steel
containment mesh 50 mm x steel tray of 1 mm | conduit 1.5mm
100 mm and steel | thickness (and wall thickness.
tray of lessthan 1 trunking without = Steel conduit
mm thickness (and | lid). less than 1.5mm
;c‘r(;mklng without Cables to be thlckness will
id) installed at least 10 "€quire greater

mm below top of SEPEIEC,

barrier.
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Quantity of Circuits P - Power cabling factor

1to3 0.2
4to06 04
7t09 0.6
10to 12 0.8
13to 15 1.0
1610 30 2.0
31to45 3.0
46 to 60 4.0
61to75 5.0
>75 6.0

Zero Segregation - Conditional Relaxation of Requirement

Separation requirements for specific EMI sources

Source of disturbance Minimum separa-  Note
tion
Fluorescent lamps 130mm a
Neon lamps 130mm a
Mercury vapour lamps 130mm a
High-intensity discharge lamps 130mm a
Arc welders 800mm a
Frequency induction heating 1000mm a
Hospital equipment b
Radio transmitter b
Television transmitter b
Radar b
NOTE

PAK]
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Excel Cable

with e bemas onal smasath skt

raight
This s for INTERNAL diameter, 3

D i I 7o |75 [68 [ 67 [ 60 [74 70 ] 75 5 52 64
oiCable| %41 | 7.8 | 56.7 | 478 | 35.3 | 37.4 | 285 | 422 [ 352 | 353 [ 37.4 | 430 | 385 | 454 [ 302 | a0.7 | 355 | 312 | 166 | 02 | 4se | 212 | 22| 3 229 | 195
Movoerofcables| @ | '3 | 2 | & | 4 | & | & ] a ]| a] 4] a]a] a]a]s]as]e]s|]w|s]a|zr]|z]|]s]7]n]

S information any, Barsed on BS FN 50174 Rew T: MOVEMERER 2020

NOTE: Comect at time of publcation

2

Area of cable = md
4 (where d = diameter of the cable)

Tray Calculation

wh
2 X Area of cable

Maximum number of cables =

(where w = width and h = height of the tray)

2wh

Maximum number of cables = s
s
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https://excel-networking.com/configurators

Basket Tray or Ladder

150

Maxi tack height = ——————
aximum stack heig 1+ 0.0007 s

(where “s" is the span distance)

Conduit

2
c
Maximum number of cables = 0.4 PP 1

(where “c” is the inside diameter of the conduit and “d” is the diameter of the cable)

Unscreened
Lis20°c=L/(1 + (T-20) x 0,004)

Lesagrc=L/(1 + (T-20) x 0,004 + (T-40) x 0.006)

Screened

Lis2g'c=L/(1 + (T-20) *0,002)

L=Length T=Temperature
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These heating effects can be mitigated by:

6.4 Separation of cable bundles to reduce thermal impact of remote powering

bundle

Dbundle

203xD
—> e — e

>0,3xD ~15mm

bundle ™ bundle

b) multiple rows of bundles

Figure 12 — Separation of cable bundles to minimize heating

217




From the cabling system design and floor plans, make a cable pulling schedule. Map the pulling schedule onto the floor plans
Identify the labels and cable ID so that temporary labelling can be applied

It may be faster, cheaper and more accurate to print two sets of the final cable labels, using one set for installation purposes
and then replacing them after testing is completed. This will avoid unsightly ‘Pen Marks’ on the cable

Ensure that for each group of finished labels they are aligned and attached so they are readable from the same direction.
If the installation is a mixture of copper and fibre optic cabling install the copper cabling first

Plan the occupation of cabling in the containment and along the route so that crossovers are eliminated and entry points into
and exits from the containment are not congested

In any cable run where the cable is to be pulled the run should contain no more than two 90° bends. If more than two 90°
bends are required or the sum of all angles is greater than 180° then there must be more pull points along the cable run where
the cable is able to be managed in and out of the containment

Respect the installation bend radius of the cable. Never exceed the recommended maximum pulling load of the cables

Determine the pulling in points which will cause damage to the cable, through sharp edges or bends tighter than the
installation bend radius

Apply any protection to the containment where damage to the cable sheath may occur. Consider using cable installation aids.
Bundle size should be kept to a minimum

Maximum bundle size is 24 for 4 pair twisted copper cables

Smaller bundles make better use of limited containment space

With mixed length cables in a cable run always pull in the longest length cables first

Secure the stack of cable boxes or reels using a pulling frame or cable stands to hold the packaging in place

Pulling force must be respected. Maximum pull force for a single, or bundle of cables, is 110 N (25 Ibf)

Avoid any cable kinks and maintain proper bend radius control during cabling pulling. If any kinks should occur, kinked cable
should be removed and replaced

For safety, only use cable jacks and pulling frames which are designed for and fit for purpose
Always control the rate at which cables are pulled off the drum

Take great care over the management of cable drum

7 Find out mreabout
Excel’s Copper Cabling Solution

in Section 8 of this Encyclopa'edia

1y
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https://excel-networking.com/downloads/encyclopaedia

Hook and eye cable fixings are preferred

If nylon type zip ties are used, ensure excess is cut flush, to avoid the creation of sharp and dangerous edges

Do not over tighten

No deformation, marking or compression of cable jacket is allowed

For further clarification on the use of cable ties also see tech Note TN12 in the Partner Area of

Acclimatise the cables to the location where they are to be installed, minimum 2 hours

Refer to the specification sheet for the installation and operating temperature ranges for the cables being installed

The recommended installation temperature range is 0° - 60°C (32° — 140° F). Avoid pathways exposed to extreme thermal
cycling

Remember that for some outdoor cabling there may be a minimum installation temperature

Do not install copper cabling or optical fibre cabling with a metallic strength member outdoors when there is a thunder or
lightening storm about

Only use approved lubricants and pulling gels for the cable type being installed

For external installations seal the ends of all cables with a water tight product before installation

When installing cable at high level the additional requirements are as follows:
Protect the edges of the basket or tray before starting to install the cable to ensure no damage is caused

Ensure that the edges of the tray or basket have a bend radius that exceeds the installation Bend Radius of the cable
concerned. This may be achieved by artificially increasing the dimension by the use of temporary packing material

If bundles of cable are being routed from tray at high level to enter a cabinet from the top, some form of ‘waterfall’ must be
used to ensure the bend radius of the cable is not compromised. This can be simply and cost effectively achieved by the use of
a section of split flexible plastic conduit installed along the edge involved. The following image gives an example
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https://www.excel-networking.com/

During

: Installed
Part s . Installation
Description Diameter - Bend
Number - Bend .
. Radius
Radius
Excel Category 5e Unscreened Twisted Pair (U/UTP) Cable - PVC 52mm 42 mm 21 mm
Excel Category 5e Unscreened Twisted Pair (U/UTP) Cable - LSOH 52mm 42 mm 21 mm
Excel Category 5e Screened Twisted Pair (F/UTP) Cable - LSOH 6.4 mm 51 mm 26 mm
Excel Residential Category 6 Unscreened Twisted Pair (U/UTP) Cable - 46 mm 37 mm 19 mm
LSOH
Excel Category 6 Unscreened Twisted Pair (U/UTP) Cable - PVC 6.2 mm 50 mm 25 mm
Excel Category 6 Unscreened Twisted Pair (U/UTP) Cable - LSOH 6.2 mm 50 mm 25 mm
Excel Category 6 Unscreened Twisted Pair (U/UTP) Cable - LSOH (B2ca) 6.5 mm 52mm 26 mm
Excel Category 6 Screened Twisted Pair (F/UTP) Cable - LSOH 7.6 mm 61 mm 30 mm
Excel Category 6 (24AWG) Unscreened Twisted Pair (U/UTP) - LSOH 54 mm 44 mm 22 mm
Excel Category 6A Unscreened Twisted Pair (U/UTP) Cable — LSOH 8.3 mm 67 mm 34 mm
Excel Category 6A Screened Twisted Pair (U/FTP) ' S-Foil' Cable — LSOH 6.7 mm 54 mm 27 mm
Excel Category 6A Screened Twisted Pair (S/FTP) Cable - LSOH 7.5 mm 60 mm 30 mm
Excel Category 6A Screened Twisted Pair (F/FTP) ' S-Foil' Cable — LSOH 6.9 mm 56 mm 28 mm
Excel Category 7A Screened Twisted Pair (S/FTP) Cable - LSOH 7.8 mm 63 mm 32 mm
100-912 Excel Category 7A Screened Twisted Pair (S/FTP) Cable - LSOH 8.5 mm 68 mm 34 mm

(1200Mhz)
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https://excel-networking.com/catalogue/product/100-065
https://excel-networking.com/catalogue/product/100-066
https://excel-networking.com/catalogue/product/100-216
https://excel-networking.com/catalogue/product/100-609
https://excel-networking.com/catalogue/product/100-070
https://excel-networking.com/catalogue/product/100-071
https://excel-networking.com/catalogue/product/190-071
https://excel-networking.com/catalogue/product/100-076
https://excel-networking.com/catalogue/product/100-0660
https://excel-networking.com/catalogue/product/100-089
https://excel-networking.com/catalogue/product/100-191
https://excel-networking.com/catalogue/product/100-914
https://excel-networking.com/catalogue/product/100-196
https://excel-networking.com/catalogue/product/100-910

Example of Cabinet Earthing

Full Height Full Width No Earthing Short Earthing
Earthing Bar Earthing Bar Bar Bar

[ —_— \ \ \ \
= [ ) [ ] Individual Component
“ R “ “ “ “ Earthing Conductor
[ [ | [ I
[ b— \ s \ sl
f I <
/ Cabinet Earthing
Conductor
Cabinet
Earthing Stud /
N : Ly

All Earthing Connections Made Off to Local MeshBN Grid or
Home run back to Room Earth Terminal
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Example of Rack Earthing
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NB. It is essential that all cable bundles entering a rack, either from the top or the bottom, are securely attached to cable tray
within the rack and under no circumstances should they be solely supported by the rear management of the Patch Panel.
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Pair 2 Pair 1 Pair 4
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Bevelled Euro Faceplate

Face Plate 100-712 Single & 100-716 Double Gang Bevelled
Shutter Nil
Euromod 25 Category 6, Euromod 25 x
Jack Direction of x 50mm Flat Angled Shutter 50mm Angled
Incoming Cable Keystone Shutter | for Keystone Jack | Keystone Shutter
-White 50x25mm, White - White
Top 52mm 25mm 30 mm
Cat6
Ly Bott 52
7 Low Profile orom nm
/ Side 52 mm
CAT6, Top 62 mm 30 mm 35mm
Cat6
L Bottom 62 mm
Unscreened
Side 62 mm
Cat Top 22 mm
6 Unscreened Bottom 22 mm
Module Side 22mm
Cat6 Top 5mm
Unscreened Low Bottom 15 mm
Profile Side 5mm
Top 30 mm 19 mm 19 mm
Cat6
Bott 30
Keystone IDC orom mm
CAT6 Side 30 mm
Top 33 mm 25mm 29 mm
Cat6
Toolless Jack Bottom 33 mm
Side 33 mm
Cat6 Top 63 mm 30 mm 35mm
Screened Toolless | Bottom 63 mm
Jack Side 63 mm
Cat 5e Top 5mm
Unscreened Low Bottom 14 mm
Profile Side 5mm
Top 29 mm 19 mm 23 mm
Cat 5e
Bott 29
’ Keystone IDC otom mm
/ Side 29 mm
@ Top 32mm 25mm 29 mm
Cat 5e
Toolless Jack Bottom 32 mm
Side 32mm
Cat5e Top 63 mm 30 mm 35mm
Screened Toolless | Bottom 63 mm
Jack Side 63 mm
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https://excel-networking.com/catalogue/product/100-712
https://excel-networking.com/catalogue/product/100-716
https://excel-networking.com/catalogue/product/100-014
https://excel-networking.com/catalogue/product/100-020
https://excel-networking.com/catalogue/product/100-175
https://excel-networking.com/catalogue/product/100-181
https://excel-networking.com/catalogue/product/100-182
https://excel-networking.com/catalogue/product/100-300
https://excel-networking.com/catalogue/product/100-366
https://excel-networking.com/catalogue/product/100-011
https://excel-networking.com/catalogue/product/100-211
https://excel-networking.com/catalogue/product/100-210
https://excel-networking.com/catalogue/product/100-760
https://excel-networking.com/catalogue/product/100-010
https://excel-networking.com/catalogue/product/100-203
https://excel-networking.com/catalogue/product/100-906

Flat Euro Faceplate

Face Plate 100-714 Single & 100-718 Double Gang Flat
Shutter Nil
Euromod 25 Category 6, Euromod 25 x
Jack Direction of x 50mm Flat Angled Shutter 50mm Angled
Incoming Cable Keystone Shutter | for Keystone Jack | Keystone Shutter
- White 50x25mm, White - White
Top 58 mm 31T mm 36 mm
Cat6,
Low Profile Bottom 58 mm
Side 58 mm
Top 68 mm 36 mm 41 mm
Cat6, Bottom 68 mm
Unscreened
Side 68 mm
Cat Top 28 mm
6 Unscreened Bottom 28 mm
Module Side 28 mm
Cat6 Top 11T mm
Unscreened Low | Bottom 21T mm
Profile Side 11T mm
Top 36 mm 25mm 25 mm
Cat6
Bott
Keystone IDC orom 36 mm
CAT6 Side 36 mm
Top 39 mm 31T mm 35mm
Cat6
Toolless Jack Bottom 39 mm
Side 39 mm
Caté Top 69 mm 36 mm 41 mm
Screened Toolless | Bottom 69 mm
Jack Side 69 mm
Cat 5e Top 11T mm
Unscreened Low | Bottom 20 mm
Profile Side 11 mm
Top 35mm 35mm 29 mm
Cat 5e
Bott 35
Keystone IDC orom mm
Side 35mm
Top 38 mm 31 mm 35mm
Cat 5e
Bott
Toolless Jack orom 38 mm
Side 38 mm
Cat 5e Top 69 mm 36 mm 41 mm
Screened Toolless | Bottom 69 mm
Jack Side 69 mm
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https://excel-networking.com/catalogue/product/100-714
https://excel-networking.com/catalogue/product/100-718
https://excel-networking.com/catalogue/product/100-014
https://excel-networking.com/catalogue/product/100-020
https://excel-networking.com/catalogue/product/100-715
https://excel-networking.com/catalogue/product/100-181
https://excel-networking.com/catalogue/product/100-182
https://excel-networking.com/catalogue/product/100-300
https://excel-networking.com/catalogue/product/100-366
https://excel-networking.com/catalogue/product/100-011
https://excel-networking.com/catalogue/product/100-211
https://excel-networking.com/catalogue/product/100-210
https://excel-networking.com/catalogue/product/100-760
https://excel-networking.com/catalogue/product/100-010
https://excel-networking.com/catalogue/product/100-203
https://excel-networking.com/catalogue/product/100-906

6¢ Faceplates

Face Plate 100-670 Single & 100-671 Double Gang 6¢ Faceplate
Shutter Nil
Direction of 6c Angled Keystone
6c Flat Keyst: Shutt
Jack Incoming Cable € HatREYSTone SnUtter Shutter
Top 50 mm 30 mm |
Cat6
& B
~ Low Profile ottom >0 mm
/ Side 50 mm
CAT6, Top 60 mm 30 mm |
Cat6, Bottom 60 mm
Unscreened
Side 60 mm
Top 21T mm
Cat6
Unscreened 6¢ Bottom 21 mm
Side 21 mm
Top 27 mm 22 mm |
Cat6
Bott 27
Keystone IDC orom mm
Side 27 mm
Top 60 mm 30 mm |
Cat6
Toolless Jack Bottom 60 mm
Side 60 mm
Cat6 Top 60 mm 30mm |
Screened Toolless | Bottom 60 mm
Jack Side 60 mm
Cat 5e Top 20 mm
Unscreened Low Bottom 20 mm
Profile Side 20 mm
Top 26 mm 22 mm |
Cat 5e
Bott 26
’ Keystone IDC orom mm
/ Side 26 mm
@ Top 29 mm 22 mm |
Cat 5e
Toolless Jack Bottom 29 mm
Side 29 mm
Cat5e Top 60 mm 30 mm |
Screened Toolless | Bottom 60 mm
Jack Side 60 mm
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https://excel-networking.com/catalogue/product/100-670
https://excel-networking.com/catalogue/product/100-671
https://excel-networking.com/catalogue/product/100-018
https://excel-networking.com/catalogue/product/100-022
https://excel-networking.com/catalogue/product/100-181
https://excel-networking.com/catalogue/product/100-182
https://excel-networking.com/catalogue/product/100-301
https://excel-networking.com/catalogue/product/100-011
https://excel-networking.com/catalogue/product/100-211
https://excel-networking.com/catalogue/product/100-210
https://excel-networking.com/catalogue/product/100-758
https://excel-networking.com/catalogue/product/100-010
https://excel-networking.com/catalogue/product/100-203
https://excel-networking.com/catalogue/product/100-906

Office

228

Single &
Face Plate Floor Box Plate
Double Gang Office
Shutter Nil
Directi f
Jack rection © Office Angled Keystone Shutter
Incoming Cable
Top 22 mm
Cat6
A Bott
Low Profile orom
Side
Top 35mm
Cat6,
Unscreened Bottom
Side
Top 10 mm
Office Cat
6 Low Profile Bottom 20 mm
Side 10 mm
Top 23 mm
Cat 6 Bottom
Keystone IDC
Side
Top 32mm
Cat6 Bottom
Toolless Jack
CAT6 Side
Cat6 Top 45 mm
Screened Toolless | Bottom
Jack Side
Top 18 mm
Cat 6 Low
Profile 6¢ Bottom 20 mm
Side
Top 10 mm
Office Cat Bottom 19 mm
5e Low Profile
Side 10 mm
Top 23 mm
Cat Se Bottom
Keystone IDC
Side
Top 32mm
Cat Se Bottom
Toolless Jack
CAT5e Side
Cat 5e Top 45 mm
Screened Toolless | Bottom
Jack Side
Top 18 mm
Cat 5e
Low Profile 6¢ Bottom 20 mm
Side



https://excel-networking.com/catalogue/product/100-270
https://excel-networking.com/catalogue/product/100-271
https://excel-networking.com/catalogue/product/100-280
https://excel-networking.com/catalogue/product/100-181
https://excel-networking.com/catalogue/product/100-182
https://excel-networking.com/catalogue/product/100-276
https://excel-networking.com/catalogue/product/100-011
https://excel-networking.com/catalogue/product/100-211
https://excel-networking.com/catalogue/product/100-210
https://excel-networking.com/catalogue/product/100-297
https://excel-networking.com/catalogue/product/100-275
https://excel-networking.com/catalogue/product/100-010
https://excel-networking.com/catalogue/product/100-203
https://excel-networking.com/catalogue/product/100-906
https://excel-networking.com/catalogue/product/100-757
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Excel recommends Fluke Networks, this section is written around the use of this range of test equipment.

Twisted Pair Copper
This section describes and sets out the requirements for Class D (Cat 5e) , Class E (Cat 6) and Class EA (Cat 6A) balanced twisted
pair copper Permanent Link testing and Channel testing for the Excel warranty.

The preferred test equipment is a Fluke DSX 5000. There is a list of acceptable alternatives in the
Warranty Section of the Partner Area at

Permanent Link Testing
The test set must be fitted with a set of:
Fluke Permanent Link Adapter PLA004

Channel Testing
The test set must be fitted with a set of Fluke Channel test heads.

Modular Plug Terminated Link (MPTL)
For use with harness and switch links
Used for testing directly connected devices such as WiFi access points and IP CCTV cameras

Requires the use of one Permanent Link Adapter PLA004 and one Patch Lead Test Head

II\/\PORTANT

Permanent Link Adapters must be ‘serviced’ every 5,000 tests.

Channel Test heads last for a maximum of 2,000 tests, and cannot be serviced, they should be discarded and new
ones purchased. N.B. This number is based on the amount of matings, i.e. how often a Patch Lead is plugged into
them. When testing a channel you MUST leave that Patch Lead behind or that channel test is no longer valid.

The test set must be within 12 months of calibration.
Tests must be run with Graphs Stored enabled and HDTDR / HDTDX recorded for all *PASS/FAIL.

All Channel Test Heads, Personality Modules or Personality Module tips must be frequently inspected for damage or
undue wear.

Power frequency must be set to 50Hz.

Limits database and software must be as per the product set under test and Excel warranty requirement.

The test limits for Excel are CENELEC EN50173 series including all latest amendments, modified by the copper
cable type under test (Class D, Class E, etc). If there is any doubt for installed cabling regarding which component
performance specification to be used, confirmation should be sought from the client or Project Manager and
referred back to Excel for approval under their warranty scheme.

Installers should budget and schedule for replacement of Channel Test Heads, PLA4 tips and Personality Modules.
The replacement rate may be lower than recommended or required depending on wear and condition of the test
equipment on site.
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Tester Log Sheet

At The Start of Each Day

For Each Project

Recommendations
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Installation Environment

Y

Direct Burial

Dry Duct
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Civil Ducts

Armoured Cables

Cable Sheath

Water Resistance

Do not exceed maximum cable lengths

Do not compromise minimum bend radius for a given cable type

Avoid twisting cable

PEX]




Installation methods for both wire cables and optical fibre cables are similar. Just remember these rules:
Never pull on the connector. The connector/cable interface is not designed for pulling

Use a pulling grip designed for pre-connected fibre optic cables. Grips with a fixed pull ring should use a swivel to attach the
pull rope
Monitor tension. Do not exceed the maximum tensile load.
On runs from 40m to 100m, use proper lubricants and make sure they are compatible with the cable jacket
On runs over 100m, use proper lubricants and pull from the middle out to both ends
If possible, use an automated puller with tension control or at least a breakaway-pulling eye
Always use a straight pull. Use cable guides to maintain the recommended bend radius. Do not exceed the cable bend

radius. Exceeding the bend radius harms the fibres. It may not be immediate, it may even take a few years but eventually by
exceeding the recommended bend radius of the cable you reduce the useful life of the cable

Use a swivel-pulling eye, to prevent additional twisting of the cable during installation.

<
$

Separate Aramid Yarn /
Pulling Swivel

and Pass through Swivel Eye in Opposite Directions

L7
7 [\
/

Knot Aramid Yarn

-

L
[

|

Take care to properly route cables through cabinets and right angle bends within cable tray.

Install cables in containment without loops. Avoid placing fibre optic cables in containment and conduits with copper
cables to avoid excessive loading or twisting

Protect cables from excessive or frequent bending. Cables do not have a flex rating. Special care must be taken to protect
the cable and to avoid exceeding the bend radius of the cable
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Installation Procedure Complete = Comments

PER




Core
l <= Cladding
Clean connector Connector with dust Connector with scratches
/”\;
Connector with alcohol
Connector with oil Connector with liquid residue contamination

When installing fibre optics, the tolerance to dirt and contamination is zero, so it is important to choose the right
cleaning process:

PROs CONs

* Tends to move - not remove - debris and
contamination

¢ Can be effective for removing oily and liquid
contamination

* Unreliable method

* Can generate a static field which attracts

* Useful for removing dry debris such as dust additional contamination
and dirt particles . s -
’ * Additional debris can damage a connection,
Vr” CIQﬂVIIVIj which can magnify loss
‘“
Aoty . * There is a danger of flooding the connector,
‘ * An advance of the “dry” technique drawing contamination from around the
- Static generation is reduced ferrule and further contaminating the

we' Cleaving

* Minimal amount of a precision solvent with
I\ ¢ the ability to remove the widest range of
debris and contamination

/ * A no-linting, highly absorbent wiping material
COMVM“TIOVI * An integrated drying step within the cleaning
' procedure
Cleﬂw“/‘s * Proven cleaning effectiveness
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Plug into clean
mating connector

Inspect the fibre endface with a
fibre scope

Endface Clean?

Material

Place a drop of Chemtronics solvent
on the wipe, and lightly draw in a straight
line from the solvent over the dry wipe - in

one motion

Inspect the the fibre endface with a
fibre scope
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https://www.youtube.com/watch?v=NmtzOsFXUhA&list=PLlexte1-Cg6a157GNs63l4EzfBb3D-Ctm&ab_channel=ExcelNetworkingSolutions

Conclusion

UPDATED

=
-
[x]
]
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https://excel-networking.com/fibre/fibre-cleaning/infographic
https://excel-networking.com/fibre/fibre-cleaning/infographic
https://excel-networking.com/downloads/brochures
https://excel-networking.com/downloads/brochures

Direct termination — Epoxy, Hot Melt, Anaerobic Adhesive, Crimp & Polish

Epoxy/Polish

“Hot Melt”

Anaerobic Adhesives

Crimp/Polish
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Hints for field terminating connectors

Splicing - Mechanical or Fusion

Fusion Splices

Mechanical Splices

Pre-terminated



Installation Testing

Pre-Installation Tests

Installation and Commissioning Tests

Maintenance Tests

Fault Finding and Rectification
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242

This element is designed to provide the installer with valuable information on how to set up the Fluke DSX 5000 correctly to
provide Excel with the required information to assist us in processing the warranty applications smoothly and without undue
delay. (The process differs only very slightly across other testers)

It is an easy to follow step-by- step guide for the less experienced whilst providing a useful reminder for those that have been
testing for many years.

Copper Testing

This will be broken down into a number of sub-topics, Permanent Link, Channel, Harness Links/Consolidation Cables and Patch
Leads. A full description of what each one of these constitutes can be found in the diagrams in other sections.

However the first step is to check that your tester is fit for purpose, it has the right software and test limits loaded and has been
calibrated correctly, this is a very simple process with the new Fluke DSX 5000 and shows when the device was last calibrated and
the software revision. It is very simple to check on the Fluke Networks website at and download the
latest version.

NB. As a Touch Screen interface you select by tapping on the icon involved.

On power up you will get the Home Screen (on the left) which shows how the device was set up for the last test. Tap the Tools
icon to bring up that page.

NB. If you ever want to return to the Home Screen at any point you can press the HOME button on the front of the Main Unit.

11/07/2014 17:51:18 13/08/2014 16:06:10

' CableAnalyzer

g

PROJECT: ENCYCLOPAEDIA
ov Set Reference

1S011801 PL2 Class Ea Diagnostics
Excel Cat 6A LSOH U/FTP
T568B Single Tests

Next ID: Tone Generator

lmnln‘ Maintenance Tools
Operator: PAUL CAVE Version Information

II

Battg_qy Stqu.ls

Memory Status
RESULTS

Go into Tools once there select Version Information, within here you will be able to check both the Main Unit and the module that
is fitted, whether that be Copper or Fibre.

‘I


http://www.flukenetworks.com/

e 16/12017 16/:45:05

€3 VERSION INFORMATION

MAIN UNIT

Serial Number: 1975019
Software: V5.2 Build 1
Hardware: 3
Limits: V6.1
Cables: V6.0

CableAnalyzer™, CertiFiber®, OptiFiber®, FaultMap™, EventMap™,
FiberInspector™ and LinkWare™ are trademarks of Fluke Corporation.

MODULE

Within Tools you can also set up units of measure, language, date & time etc.

Following this you must reference the Main and Remote Units, again it is a very simple task, attach the PLA004 Permanent Link
Adaptor to the Main and the Channel Adaptor to the remote. Plug them together.

Again within the Tools page select Set Reference you will then be guided through the simple process by the on screen
instructions.

. 14/08/2014 10:13:45
€3 SET REFERENCE

Connect as shown.

Use permanent link
and channel adapters.

When ready, select the Test icon the unit will then run through the process, which only takes a few seconds and is recommended
prior to starting every days testing.
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14/08/2014 10:14:54

PROGRESS

SET REFERENCE

TESTING...

CANCEL

The next task is to set up the PROJECT INFORMATION. Once more this has been simplified and is even quicker to complete.

From the Home Screen select PROJECT, within this screen you will be able to see each of the topics that require input.

11/07/2014 17:42:01

PROJECT

ENCYCLOPAEDIA

Operator: PAUL CAVE

Results 11/07/2014 - 11/07/2014

1SO11801 PL2 Class Ea

Excel Cat 6A LSOH U/FTP
T5688

Cable ID Sets

3
Ne:ioor > IO

CHANGE PROJECT TRANSFER MANAGE

This screen not only allows for projects to be directly set up on the device itself as well as transferring pre-configured projects
that have been set up within Fluke Linkware. However for this document we will concentrate setting the project up within the
DSX 5000 directly.

From this screen select CHANGE PROJECT, you will then be prompted to either select an existing one or create a new one select
CREATE NEW
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—®» 11/07/2014 17:30:58
€3 NEW PROJECT

Name

Lalalalalslelzlalslo

oEnEERDEnn

Lo Jwllelelallulolole)
walzdoclelvlelnlul.

Repeat the process for OPERATOR, which allows for the selection from a list of previous users or the creation of a new one.

We now have to set up the specific test criteria needed for the project.

Once more this is very simple, as the unit senses whether the module attached is either Copper or Fibre and automatically selects
a list of relevant tests. The Home Screen will show the last test carried out.

Select TEST which will bring up the details of the test and then you can either, select one from the list displayed, edit one from
the list or create a new one. For this exercise select NEW TEST.

14/08/2014 13:33:42
CHANGE TEST

EN50173 PL2 Class Ea
Excel Cat 6A LSOH F/FTP
T568B

Smart Remote
OM4 Multimode 50
EN50173 Fibe i

1S011801 PL2 Class Ea
Excel Cat 6A LSOH U/FTP
T568B

15011801 PL2 Class Ea
Excel Cat 6A LSOH U/FTP
T568B

NEW TEST

This will then bring up a new set of options.

245




= 11/07/2014 17:42:44
€3 TEST SETUP

Module: DSX-5000 >

| Cable Type: Excel Cat 6A LSOH U/F >

NVP: 76.0% >

Shield Test m:I

| Test Limit: IS011801 PL2 Class Ea > |

Store Plot Data [ m:l

HDTDR/HDTDX: Fail/Pass* only >

| Qutlet Configuration: T568B

AC Wire Map

(=} 14/08/2014 13:30:25
~m CABLE TYPE

Manufacturers/Excel
Excel Cat 6A LSOH F/FTP
Excel Cat 6A LSOH U/FTP
Excel Cat 6A LSOH U/UTP
Excel Cat 6 LSOH U/UTP
Excel Cat 6 UfUTP 100-069
Excel Cat 6 PVC U/UTP

Excel Cat 6 LSOH F/UTP

Excel Cat 6 Ext UiUTP
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[ 14/08/2014 13:31:

L L) TEST LIMIT

Limit Groups
Last Used
TIA
ISO
Balance Measurements
Regions
Patch Cords
Application

Rollover

() 14/08/2014 13:32:2(

« TEST LIMIT

Regions/EN
ENS0173 PLZ Class Fa (1 GHz)
ENSO0173 PL3 Class Fa (1 GHz)
EN50173 PL2 Class Fa (600 MHz)
EN50173 PL3 Class Fa (600 MHz)
EN50173 PL2 Class Ea
EN50173 PL3 Class Ea
EN50173 PL Class F

ENS0173 PL Class E
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A 14/08/2014 10:16:55 CRE 14/08/2014 10:17:36
Result not saved PASS Result not saved PASS
PERFORMANCE WIRE MAP
1S011801 PL2 Class Ea >
1 1
2 LENGTH (25.1m) &
3 3
6 6 y :
. ) INSERTION LOSS (29.1dB)

7 7

8 8

S S
Next ID:
100-196/2

TEST

To see an individual result just select the parameter and it will bring up the next screen.

A 14/08/2014 10:19:01 e 14/08/2014 10:20:43
€™ NEXT at Main PASS €~ D RETURN LOSS at Main PASS

i - P ] i T i T 4610 : i ¥ i ] i ¥ i ¥ i 4970

0 250 300 50 40 £ 100 1 200 250 300 50 40

NEXT: 33.9dB \ RETURN LOSS: 21.6 dB G :
... &) par ([ 8. <) PaR ([
Margin: 4.2dB - - Margin: 13.6 dB e s’

REMOTE WORST VALUE REMOTE WORST VALUE

You then have the option to view either from the Main or Remote end as well as seeing Worst Values, you can scroll each of the
Pairs along with being able to drag and drop the cursor to specific frequencies, even zooming in a similar way as you do on any
Smartphone.



Doesn’t work

Does it pass
Channel?

W No
Does it pass ) Patch Cord
PL? Problem

J No
Fix PL 9 Cory\p.nare with
original test

bli
Not c (+]

A 4

Modular Plug Terminated Link

o |
N Link under test
==
Patch Cord Adapter

Jack — potentially
in Patch Panel

Permanent
Link Adapter
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—
€3 TEST SETUP

Module: DSX-5000 >

cable!m:catmwuw z |

NVP: 68.2% >
Store Plot Data  Pw

HDTDR/HDTDX: Fail/Pass* anly

| Outlet Configuration: T5688

—
€ TEST LIMIT

Last Used
TIA Cat 5e Channel
TIA Cat 6 Channel
Rollover Cat 6 Channel
TIA Cat 6 Perm. Link

I1S011801 PL Class E

AC Wire Map IS011801 PL Class D
- Until the ISO/IEC test limits are published
and loaded into the next release of firmware
by the test equipment manufacturers,
Structured Cabling manufacturers will be
issuing an EIA/TIA warranty on those specific
links. If the client insists on an 1ISO 11801
warranty, there is a way of recertifying those
results, but it does require a level a level of
manual interpretation of the results which is
not ideal.

TIA Cat 6 MPTL (+PoE)

TIA Cat S5e Perm. Link

=

€3 TEST LIMIT

TEST SETUP
Module: DSX-5000

| Gable Type: Cat 6A U/UTP >

NVP: 68.2% >

TIA/Cat 6A
TIA Cat 6A Perm. Link

TIA Cat 6A Perm. Link (+PoE)

| Test Limit: TIA Cat 6A MPTL (+PoE) > |

[on IO

TIA Cat BA Channel Store Plot Data [w

TIA Cat 6A Channel (+PoE)

TIA Cat 6A MPTL < —
TIA Cat 6A MPTL (+POE}/

TIA 1005 Cat 6A Perm. Link

HDTDR/HDTDX. Fail/Pass* only

| Outiet Contiguration: T5688

AC Wire Map

TIA 1005 Cat 6A Channel

+PoE

The purpose of certification testing is to ensure that a link, channel, or
component meets industry performance standards. Installers certify
permanent links and the network owners install patch cords at a later date
to complete the channel.

Patch cord certification brings together a compliant permanent link

and patch cord to make a standards compliant channel. Patch cord
certification can be performed in the factory or the field with the right Test
Equipment and Adapters.

As with permanent links and channels, the test equipment used for
certification must be set to the correct test limit and the relevant category
Patch Cord Test Heads are used.

Image features Category 6 Patch Cord Adapters

The Fluke Networks has a range of Patch Cord Test Head Sets available, Cat5e, Cat6 and Cat6, They all come in a version that can
test both Screened and Unscreened cables. Also note unlike the Permanent Link and Channel Adaptors, they are Specific Main
and Remote Heads, check you have them the correct way around as the DSX will warn of an incorrect set up.

From the Home Screen select a new Test Limit as has been described in this document, this time select Patch Cords, this will then
bring up all the Categories.
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. 14/08/2014 18:46:23

a TEST LIMIT

Patch Cords/Cat6A Patch Cords

ISO Patch Cord CatbA 0.5m

ISO Patch Cord Cat6A 1.0m

ISO Patch Cord Cat6A 1.5m

ISO Patch Cord Cat6A 2.0m

ISO Patch Cord CatbA 2.5m

ISO Patch Cord Cat6A 3.0m

ISO Patch Cord Cat6A 3.5m

ISO Patch Cord Cat6A 4.0m

14/08/2014 18:49:08
~ DSX-5000

' CableAnalyzer

PROJECT: ENCYCLOPAEDIA
a

ISO Patch Cord Cat6A 1.5m
Excel Cat 6A LSOH F/FTP
T568B

Next ID:
100-196/3

Qﬂtor: PAUL CAVE

RESULTS
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Excel requires Fibre testing to be carried out using a Power Source and Light Meter, sometimes referred to as Fibre Loss Testing,
this should be completed using the One Jumper Reference Method, the following section will guide you through what is
required and how to set up a Fluke DSX 5000 fitted with Certifber Quad Fibre Modules for Multimode testing, if you testing
Singlemode or using any one of the other authorised testers please refer to the Test Equipment Instruction Manuals.

We suggest that you carry out the complete set up prior, to attaching the launch leads and referencing the two units. A lot of
people shy away from fibre because they think it is difficult, however from the following you will actually see how simple and
easy it really is.

Carry out of setting up the PROJECT INFORMATION as outlined in the Copper Section

However as soon as you attached the Certifiber Modules the DSX 5000 is intelligent enough to recognise this and starts part of
the process for you as at the top of the Home Screen it shows the modules fitted.

13/08/2014 13:56:31
~ CertiFiber Pro
i Quad

PROJECT: ENCYCLOPAEDIA
ov

Smart Remote
OM4 Multimode 50
EN Optic Link

nce

Next Input ID: 001
Hext Output ID: 002

‘Operator: PAUL CAVE

'\?\’ V4
N
TOOLS

RESULTS

Select TEST LIMIT and you will have a number of options, once more we want to select the EN50173 Standards, if it isn't in the
LAST USED list use the same process as previously described.

) 14/08/2014 12:45:30
€3 TEST SETUP

Module: CertiFiber Pro - Quad

| Test Type: Smart Remote

Bi-Directional

| Fiber Type: OM4 Multimode 50

Fiber Type Settings

| Test Limit: EN50173 Fiber Optic Lit

Reference Method: 1 Jumper

Connector Type: LC

| No. of Connections/Splices: 2/0
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Example of Smart Remote mode test connections

—s !Iq_— — —— | -
— F.i.:' — : {-T'|Tx
\\ / l {
l I i
— “i — Measurement includes loss of s +h —
[ " i, [ 2 adapters in each path. ( — |
] ’ ‘ 1 NUMBER OF ADAPTERS setting = 2 , = |
|| o ; U .
o ADAPTER = 1 connector pair
Tester Smart remote

—'.(,-I!-T‘_'.,]—_ ¥

14/08/2014 12:46:53

REMOTE
L st Lo LS5
A
* ¥ Total
Connections
&
_.{}
© 0 =
a Splices
&
o)
* & n Jumper
Reference
s Castm_ Y
MAIN
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13/08/2014 13:57:00

SET REFERENCE

REMOTE
-
ot

A 1-jumper reference is
performed by connecting 1
TRC from each output to
each input.

B el B0
ouT out [

MAIN

SKIP WIZARD RUN WIZARD

13/08/2014 13:58:16

SET REFERENCE

13/08/2014 14:00:49

SET REFERENCE

REMOTE
-
ouT INPUT

Connect a TRC to each of
the output ports.

B bl 0
ouT out [

MAIN

REMOTE

- [ 55
ot
v v

A @A
FELAF
ouT ouT

MAIN

BACK m BACK  TRCLENGTH

Connect the other end of the
TRCs to each of the input
ports. There is now 1 jumper
from each output to each
input.

SET REFERENCE




13/08/2014 14:03:02

O E 13/08/2014 14:01:58
SET REFERENCE SET REFERENCE
REMOTE REMOTE
. .
Y The reference is set. Next, Y Disconnect the TRCs from
you must verify the loss of each input port. Do not
disconnect the output ports.

the additional jumpers.

68 = B0 £ G
out OUT . out OUT .
MAIN

MAIN
m m

After each step select NEXT

13/08/2014 14:06:00

13/08/2014 14:04:13 CwE0

SET REFERENCE SET REFERENCE
REMOTE REMOTE
. -
Y Connect a second TRC to Y To verify the loss of the
each of the inputs. TRCs, connect them
together with high-quality
adapters.
A A
| B |
' ‘
1 ¢} A A
[~ ] 5 [~ ]
MAIN

Select TRC VERIFICATION, this brings up the values of the leads that have been Referenced Out.
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A 13/08/2014 14:06:33 13/08/2014 14:07:20

SET REFERENCE SET REFERENCE
REMOTE REMOTE
- .
Y The TRC verification results Disconnect the TRCs to
are saved with these IDs: prepare for link testing.
Always cover endfaces with
dust caps when TRCs are
disconnected.
TRC20140813:14:06:28.01
Loss: 0.06 dB
[ ]
v
TRC20140813:14:06:28.02
Loss: 0.07 dB
The recommended limit is
’ 0.15 dB
A A i)
=0 G R EAC A
MAIN MAIN

CmE0 13/08/2014 14:07:55
SET REFERENCE

REMOTE
- M

The referencing wizard is
now complete. Prepare for
testing by connecting the
TRCs to the fiber under test.

B el 0
ouT oUT [

MAIN

BACK VIEW REFERENCE HOME

By selecting HOME it takes you back to the Home Screen, once there quickly verify the details and you are then ready to start
testing.

You are now ready to start testing the fibre links. The process for setting up to Singlemode Links is almost identical.

If there are any doubts on how to set up you tester for a specific project it is recommended that you call Excel Technical Support,
prior to commencing to avoid any confusion and delays with warranty applications at a later stage.
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Channel Description
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a) Interconnect -TO model

Channel = 100 m maximum

|4
|‘

v

Ny
Y

Horizontal cable |
|

O u]

Equipment cord [
TO

juawdinbgy
Terminal
Equipment

Work area cord

Mandatory tests:

Element Test
Permanent Link Permanent Link ] [
TO
Optional tests:
Channel Channel O I:l:l II:I o

TO

b) Crossconnect -TO model

Channel = 100 m maximum

Y
v

Horizontal cable

Y
v

juawdinbz

Terminal
Equipment

O —Br—d E |
kPatch cord To x Work area cord

Switch/Harness link

Mandatory tests:

Element Test

Permanent Link Permanent Link ] [
TO

Switch / Permanent Link D [

Harness Link (PL head to Ch head) L

Optional tests:

Channel Channel D_E:l D:I I:D O

TO



c) Interconnect -CP - TO model

|A
|

Channel = 100 m maximum

O

juawdinby

Equipment cord

Mandatory tests:

Element

CP Link

CP Cable

Optional tests:

CP Link-TO

Channel

»

| Horizontal cable
|

Test
Permanent Link ]
Permanent Link

(PL head to Ch head) D |

Permanent Link ]

Channel O D:l

d) Crossconnect -CP - TO model

A

Channel = 100 m maximum

v

IC O

CcP TO

Terminal
Equipment

Work area cord

CP cable

cp
cp TO
[o—iD o
cp TO

juawdinby

|:|—|I:Il

Horizontal cable

i A

Y

Al

Patch cord

Switch/Harness link

Mandatory tests:

Element

CP Link

CP Cable

Switch /
Harness Link

Optional tests:

CP Link-TO

Channel

Test

Permanent Link ]
Permanent Link D
(PL head to Ch head)

Permanent Link

(PL head to Ch head) D

Permanent Link ]

o—o—-a]

Channel

v

IC O

Terminal
Equipment

Work area cord

CP cable

cpP
cp TO
[0—o o
cp TO
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million
The number of single-use
plastic bags we save each

year with our plastic free
packaging initiative.

o’

At Excel Networking Solutions, we were the first in the industry to have taken steps
to supply products in #plasticfree packaging. By switching to “natural” packaging
options for all our Excel patch leads and keystone jacks and numerous other Excel
products we are reducing our annual single-use plastic bag usage by 16 million bags.

Are you keen to help the environment?

#BreakFreeFromPlastic #DoYourBit #Choose Excel

0\ exce
Plastic Packaging \C l CONSERVATION
W 4 SOCIETY

without compromise.

www.excel-networking.com/plastic-free
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