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FROM THE AUTHOR

Why | wrote this handbook

Getting started is easier when someone explains the work as it actually happens on site.

FIRST DAY =3 | UNDERSTAND -> I PRACTISE =3 | WORK ACCURATELY

Clear explanation is the start of practical skill

Data centres are growing quickly, and building them takes more people. Many new
technicians are entering this environment for the first time. When training cannot keep pace
with the work, mistakes, rework and project delays follow.

| see how much difference a clear explanation makes at the start. How to find the right port.
How to lay a cable so that it can be dressed properly afterwards. When to stop and ask.
These basics prevent a lot of trouble later.

| love this work, and | want to help new technicians approach their first tasks with more
confidence. | train people and know that unfamiliar terms usually describe actions that can be
demonstrated and understood.

| wrote this handbook for someone who has little experience but wants to arrive prepared.
Read it, study the drawings and then connect what you have learnt to the real installation. |
hope it helps you avoid some of the mistakes that beginners otherwise have to discover for
themselves.

Veselin Todorov  DCTel Systems
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ABOUT THE AUTHOR

Veselin Todorov

| work on data centre cabling installations and train people who are starting in the industry.

Q INSTALLATION EXPERIENCE
Q TRAINING TECHNICIANS

Q QUALITY CONTROL

My work covers copper and fibre installations, cable routes, rack installation, patching,
dressing, and preparation for inspection and handover.

| have hands-on experience in new data halls and around live equipment. In a working
installation, accuracy, a calm approach and good organisation are essential.

| train people to turn unfamiliar terminology into clear working steps. | show them how to
understand a task, recognise components and leave work that is tidy and easy to check.

At DCTel Systems, | bring together installation work, quality control and training. This
handbook follows the same approach: explain, demonstrate, practise and check.

Experience matters when it can be passed on to the next person.
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EXPERIENCE

The experience behind these pages

Cabling installations, work around live equipment and training new technicians.

INSTALLATION -3 CHECKS -3 TRAINING

Experience shared through clear working steps

My work includes copper and fibre cabling, preparing and installing routes, connecting
equipment, labelling and dressing. | consider a task complete when the installation can be
checked and handed over clearly to the next team.

| work on both new builds and existing installations. Around live equipment, every action
needs a defined scope, proper preparation and care for the surrounding connections.

| use hall layouts, rack elevations, port maps, cable schedules and as-built documentation.
My experience includes cable testing, OTDR measurements and resolving installation issues.

| train people to understand the task, prepare cables properly and spot a mistake before it
becomes rework. These pages bring together the fundamentals | return to most often during
that training.

Professional installation includes an accurate record of what was done.
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INTRODUCTION

How to use this handbook

You do not need to know the terminology already. Terms are explained as you meet them.

TASK > CHECK >» AUTHORISATION > EXECUTION

Mismatch — stop and ask

Start with safety, then look at how the hall is organised before moving on to racks, ports and
cables. The later sections cover the installation work and the checks that follow.

Learn the terms used by your team and in the project documents. Words such as rack, tray,
patching, dressing and slack describe different parts of the job. If a term is unclear, ask
someone to show you what it refers to on the actual installation.

The illustrations explain principles. They are not construction drawings for a particular site.
Addresses containing DEMO are fictional examples for practice.

For real work, your supervisor provides the current drawing, cable schedule and applicable
procedure. If two documents give conflicting instructions, show the difference to your
supervisor. Do not decide for yourself which one to follow.

Read the basics, then carry out your first task with an experienced colleague.
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INTRODUCTION

Contents

From preparing your first task to checking and handing over the installation.

01 02 03 04
PREPARATION SAFETY EQUIPMENT PORTS AND CABLES
05 06 07 08
CABLE LAYING DRESSING PATCHING AND TESTS ON THE JOB

7-10 Before installation: sequence and an approved benchmark
11-17 Safety and working in the hall

18-29 Data centres, CPU and GPU racks, and distribution points
30-42 Ports, labels, cable types and network levels

43-52 Cable trays, preparation and cable laying

53-62 Dressing, the movable hook-and-loop guide and tidy slack
63-77 Patching, live connections, testing and acceptance

78-93 Working examples, training, developments and glossary

The introduction and author profile come before the contents. The closing pages contain a
glossary and site reference sheets.
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FROM BUILD TO HANDOVER

Where a new installation starts

Plan the sequence before the installation team starts work.

PLAN AND - RACKS AND - TRAYS AND - TRUNK
BENCHMARK PANELS SUPPORTS LINKS

Confirm readiness before the next stage

First confirm the task, drawings, materials and working conditions. Check that the area is
ready and establish which activities are authorised.

Racks and cable routes are installed to the approved design. The responsible teams check
locations, fixing methods, load capacity and required earthing or bonding.

Before cables are laid, the necessary trays, supports and transitions must be ready. Check
that the route is clear and that cable groups and redundant A and B routes are separated as
designed.

Permanent trunk links follow, including overhead POD cabling where specified. Panels and
equipment are installed in the order required by the project. Some activities may run in
parallel.

Do not build the next stage on an unchecked or unaccepted installation.
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FROM BUILD TO HANDOVER

From installation to acceptance

A completed connection goes through several different checks.

PATCHING AND - CHECKS AND -5  ACCEPTANCE

CLELE LTS DRESSING TESTING

Check labels and records throughout the work

After the permanent infrastructure is ready, prepare and lay the cables for the specified
connections. Position the ends at the correct U locations with suitable length. Only then patch
and dress successive groups, checking labels against the cable schedule.

The team carries out installation checks, followed by the required tests performed by trained
technicians. Each result must identify the connection tested and the settings used.

Record and correct defects. Reinspect and retest affected links as required by the
acceptance plan.

The client's authorised representatives then review the installation and the evidence.
Handover follows the agreed process. Witness tests, sampling and repeat measurements are
determined by the project requirements.

Technicians install, the responsible teams check, and the authorised client representatives accept.
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SAFETY

Start with a clear task

Your first job is to understand exactly what you have been asked to do.

CLEAR TASK > CHECK > CONFIRM > ACT

Mismatch — stop and ask

Your supervisor must identify the task, location and documents to follow. For example: lay
these cables between the two specified racks using the upper tray. You must also know who
will assist you.

Before starting, explain the task back in your own words and request an approved
benchmark: a photograph, completed example or clear description of the required finish.
Confirm the dressing side, slack location, labels and inspection method.

If you cannot find the rack or port, a label is missing, or the specified port is occupied, leave
the connections alone. Show your supervisor exactly what does not match. Resume after it
has been clarified.

Stay within the assigned scope. If the work turns out to require disconnecting another cable,
moving equipment or changing the route, discuss it with your supervisor first.

An unclear port or label means stop the task and ask your supervisor.
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PREPARATION

Ask for a benchmark before you start

Here, a benchmark is an approved installation example, rather than a performance test.

APPROVED BENCHMARK COMPLETED SECTION

Compare detail, route and access

Make it look tidy is not a complete instruction. Ask your supervisor for a photograph, a
finished section or a specific installation detail. Where photography is prohibited, use an
approved description or a demonstration on site.

Agree where cables enter, which way they leave the ports and where the slack is stored.
Check which parts of the rack must remain accessible, how labels and hook-and-loop straps
are fitted, and what the inspection will cover.

For repeated installations, complete a small first group for review. Continue to the approved
example once it is confirmed. This prevents one misunderstood detail from being repeated
across a whole row of racks.

At completion, compare the work with the benchmark and the cable schedule. The
benchmark defines the expected finish but does not override product limits or safety
requirements. Resolve any conflict before starting.

It is easier to agree a detail beforehand than to rework a completed route.
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SAFETY

Prepare the work area

Look around before unpacking cables and tools.

RACK
ACCESS s 2 HEIGHT

AISLE COOLING

Check how you will reach the rack and where materials will be placed. Keep the aisle clear.
Cables, boxes and tools on the floor quickly become trip hazards.

Wear the PPE specified in your site induction. Depending on the task, this may include safety
footwear, eye protection, a hard hat, suitable gloves and hearing protection. If you do not
know what the area requires, ask before entering.

Check for open floor tiles, sharp edges and unstable objects. Where overhead work takes
place above an aisle, the area below must be protected.

Keep exits and emergency equipment clear. Do not bring food or drinks into the working hall.
Take photographs only through the site's authorised process.

An orderly work area protects you and the people around you.
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SAFETY

Take care around power

Power cables supply electrical energy to equipment.

SERVER UPS / rPDU
TWO INPUTS POWER

RORVERIS \

POWER B

One lead unplugged # device de-energised

Racks usually contain rack power distribution units, or rPDUs, which supply the devices. A
UPS can maintain the supply when the primary source fails.

A device may have two power leads. Disconnecting one does not mean the device is
de-energised: the other may still supply it. A dark display or indicator does not prove that
hazardous voltage is absent.

As a new cabling technician, do not open electrical distribution boards, PDUs or power
supplies, or carry out electrical measurements. This work belongs to qualified, authorised
personnel.

If your assigned task includes a power lead, your supervisor must identify the exact outlet and

equipment inlet. Do not interchange the designated A and B supplies. If you see damaged
insulation, smell burning or notice arcing, keep clear and report it.

Do not connect or disconnect a power lead outside your authorised task.

Veselin Todorov « DCTel Systems « Edition 3.2
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SAFETY

Accessing overhead cable trays

Use suitable access equipment to reach an elevated route.

PLATFORM
@ @ DO NOT CLIMB

Overhead trays are often above rack height. Do not climb a rack, its doors or shelves, or the
tray itself. These components are not intended as steps.

RACK

Use the ladder, platform or lift approved for the task. You must be trained to use it. Inspect
and position it according to its instructions.

Do not overreach. If you cannot reach the work safely, descend and reposition the access
equipment. Agree with a colleague how cables and tools will be passed to you.

People below must be protected from falling objects. If access is unsafe or unfamiliar, explain
the problem to your supervisor before starting.

Cable trays support cables. They are not walkways.
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SAFETY

Heavy equipment and rack stability

Ask for help early instead of trying to handle a heavy or awkward load alone.

RACK

LIFTING EQUIPMENT
] -
SECURED RACK E g

A server, GPU module or cable reel may be much heavier than it looks. Check its weight and
lifting method before moving it. Use a suitable trolley, lift or the required number of people.

The rack must be installed and secured to the manufacturer's instructions. Do not move it or
pull out equipment without an assigned task.

Extend rail-mounted equipment only by the correct procedure. Do not extend several devices
at once or lean on them: this can destabilise the rack.

Cable weight matters too. Heavy bundles must not hang from connectors. Do not place a reel
on a tray or structure whose load capacity has not been confirmed.

Keep hands clear of pinch points. Do not try to catch a falling rack.
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SAFETY

Why an ESD wrist strap matters

Static electricity can damage electronics even when you feel no discharge.

ESD

Approved point

Strap against the skin

Do not use a random screw or socket

You may have felt a small shock when touching metal after walking on a carpet. That is an
electrostatic discharge, or ESD. Even a discharge you cannot feel can damage an electronic
component.

An ESD wrist strap dissipates accumulated charge through the designated system. It is worn
against the skin and connected to an approved point. An experienced colleague will show you
the point and how the strap is checked.

Do not attach it to a random screw, painted surface or electrical socket. A wrist strap does not
protect against electric shock or authorise electrical work.

Handle sensitive modules by their housings and avoid their contacts. Keep them in the
specified protective packaging until use, and return removed modules to suitable packaging.

Check the ESD protection before handling a sensitive component.
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SAFETY

Optical light may be invisible

Never look into a fibre port or the end of a fibre cable.

FIBRE

NEVER LOOK INTO THE PORT

A fibre link carries its signal as light. Some of that light is invisible to the human eye. Seeing
nothing does not mean the connection is safe.

Do not inspect a port by eye, with a magnifying glass or with a phone camera. Connector end
faces are inspected with a suitable video probe, after the link state has been checked and
safe conditions established by the approved procedure.

Do not disconnect a source or live cable yourself to make inspection possible. That must be
arranged within the authorised task.

Cutting and splicing bare fibre also creates a hazard from fine glass fragments. Trained
personnel carry out these operations with appropriate protection and a dedicated waste
container. Never collect fragments with your fingers.

A dust cap protects against contamination. It does not prove the link is inactive.
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SAFETY

Responding to an emergency

This page covers danger to people, such as fire, smoke or electrical arcing.

STOP > MOVE TO SAFETY > REPORT

Exact location - What happened *» When

On an emergency alarm or immediate danger, stop working and move away by a safe route.
Follow the site induction instructions for leaving the area and reaching the assembly point.

Do not wait for permission to leave immediate danger. Notify the contact specified in your
induction. State where you are and what you can see. In the EU, the emergency number is
112; know the local arrangements for your site.

Do not return for tools or belongings. Keep away from liquid spilled around electrical
equipment. If someone may be in contact with electricity, do not touch them; tell the
emergency response team.

Emergency buttons and fire suppression systems are used according to the site induction.
You must be shown the escape routes, reporting method and assembly point before starting
work.

In immediate danger, move to safety first and follow the emergency plan.
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FUNDAMENTALS

What a data centre does

A data centre houses many connected computer systems.

COMPUTE

STORAGE

NETWORK

r
\

Servers process data and run applications. Other systems store information. Network
equipment connects these systems to each other and to their users.

Continuous operation needs reliable power, cooling and monitoring. The hall is arranged so

POWER * COOLING * SECURITY

that equipment can be serviced safely.

Your work is on the physical installation: laying, organising, labelling and connecting cables to
specified points. Its accuracy affects whether links are correct and easy to maintain.

A new section may be under construction while the neighbouring installation is already live.
Your supervisor must establish where you may work and which equipment is operating.

An ordinary-looking cable may carry an important live service.
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FUNDAMENTALS

Who builds data centres

A project brings together the owner, operator, main contractor and specialist installation
teams.

OWNER// MAIN INSTALLATION
OPERATOR CONTRACTOR TEAMS

Agree supervision and acceptance for the project

Equinix and Digital Realty are examples of large international data centre operators and
developers. They provide infrastructure and services for housing and interconnecting
customers' equipment.

Large technology companies such as Google also develop data centres for their own
platforms and services. An owner may appoint external contractors for construction and
specialist installations.

Mercury and DPR Construction are examples of established contractors with projects in the
sector. Electrical, cooling, communications and other systems involve specialist teams. One
company does not necessarily perform every activity.

Know who assigns your work, who leads your team and who accepts the installation. These
names illustrate roles in the industry; they are not a ranking or a claim that DCTel Systems
has a contractual relationship with them.

Understand the roles on site: who commissions, who installs and who approves.
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FUNDAMENTALS

What a rack is

A rack holds equipment in an organised, secure and serviceable arrangement.

Mounting rail \ / Switch
SWITCH
TLLLL PDU
Cable manager —_
EEEEERN
Panel
Device

A rack is a mounting structure. An enclosure with doors and side panels is commonly called a
cabinet, although rack is often used in everyday site conversation for either arrangement.

Vertical mounting rails support devices, sliding rails and panels. Cable managers guide
cables down the sides or between equipment positions.

Two important components are the network switch and the patch panel. A switch forwards
traffic between devices. A patch panel is passive: it provides organised connection points for
cabling.

Much equipment uses a 19-inch mounting interface. This describes the mounting
arrangement, not the external width of the entire cabinet. Other rack designs also exist.

Learn to distinguish equipment, panels and cable managers.
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FUNDAMENTALS

Understanding rack units

A rack unit describes the vertical mounting space occupied by equipment.

u13

u12

uU1i1

u10 + U11

u10

uo

1U =44.45 mm

The unit is written U or RU. One rack unit is 44.45 mm. A 2U device occupies two units of
height; a 4U device occupies four.

In the drawing, the device starts at U10 and occupies U10 and U11. The task must make
clear how the starting position is recorded.

The mounting rail has numbers and repeating hole patterns. In the usual format, three holes
correspond to one U. Check the actual boundaries and markings rather than counting by eye.

A rack elevation shows which device occupies each height. Compare it with the rack. Do not
assume every rack is numbered in the same direction.

Check yourself: a 4U device starting at U20 occupies U20, U21, U22 and U23.
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FUNDAMENTALS

Which side of the rack are you facing?

Left and right are meaningful only when the viewing side is clear.

COOL AIR

I

RACK

WARM AIR

|

Example of front-to-rear airflow

Before looking for a port, establish the front and rear of the rack. Drawings often use FRONT
and REAR. Confirm them against the on-site labels.

Left and right reverse when you move to the other side. Plug it in on the left is therefore not a
sufficient instruction. You need the device name, viewing side and port number.

Many servers take in cool air at the front and exhaust warm air at the rear. Other airflow

directions exist. Do not identify the rack side solely by where the ports are visible.

Cables must not block airflow, doors, sliding rails or replaceable parts. Leave equipment

accessible and close doors as required by the hall rules.

Confirm the rack side before checking the port number.

Veselin Todorov « DCTel Systems « Edition 3.2
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FUNDAMENTALS

What a GPU rack is

A rack containing systems that use graphics processors for large amounts of computation.

GPU RACK

COMPUTE NETWORKING

POWER COOLING

A GPU is a graphics processing unit. As well as graphics, it handles work that can run in
parallel, including many artificial intelligence calculations.

A GPU rack may contain separate servers or an integrated system of compute modules and
dedicated interconnects. Layout and cabling vary by model. GPU systems also use CPUs;
their roles and resource configuration differ.

There may be separate connection groups for compute traffic, data services and equipment
management. High cable counts demand particularly careful dressing.

Some systems use liquid cooling. Hoses and manifolds belong to that system, not to the
cabling installation. Do not move, disconnect or use them as supports. Report any leak and
follow the area's instructions.

Identify the exact model before working. Two GPU racks may need different installation methods.

Veselin Todorov » DCTel Systems * Edition 3.2 23



FUNDAMENTALS

What a CPU rack is

A rack of servers whose main computations are performed by central processing units.

CPU RACK

CPU
GENERAL COMPUTATION

PORTS AND CABLES
TO THE SYSTEM DESIGN

CPU stands for Central Processing Unit. It executes program instructions and supports the
operating system, applications and data processing.

CPU rack is a working description for a rack containing these compute servers. It may also
contain switches, rPDUs and cable managers. Read the layout from the rack elevation.

These servers may host virtual machines, applications, databases and other workloads.
Appearance alone will not reliably tell you which service a particular server runs.

GPU servers also contain CPUs. Their accelerators handle selected demanding parallel
calculations. For the installation technician, the exact model, port map, cooling arrangement
and approved cable plan remain decisive.

CPU and GPU describe computing components. Installation follows the particular system.
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FUNDAMENTALS

How devices communicate

The network connects servers through switches and cable links.

Simplified leaf-spine topology

SPINE 1 SPINE 2
LEAF 1 LEAF 2 LEAF 3
SERVERS SERVERS SERVERS

A switch has many ports and forwards data between connected devices. Several connected
switch levels may form a network fabric.

The drawing shows one common example. Servers connect to leaf switches, while spine
switches provide the connections between the leaf devices.

ToR stands for Top of Rack. It describes a switch serving the servers in a particular rack. The
name suggests a usual location, but the drawing determines its actual position.

Management connections also exist. MGMT commonly provides network management
access, while CONSOLE often provides serial service access. T0, T1, T2 and T3 are
project-specific designations; do not infer them from a generic drawing.

Understand the role of a link, but choose its port from the cable schedule.
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FUNDAMENTALS

Identifying the main racks

Some racks aggregate connections from many other racks and need particular care.

BEVIR ODF NETWORK RACK

PANELS

,
\

CONNECT DISTRIBUTION SWITCHES

The team may call them main racks. This is a working description, not one standard type of
cabinet. Your supervisor must show you which racks it means on this project.

A main network rack may contain switches carrying links from many servers. An error there
can affect more equipment than an error on a single end connection.

An ODF is an Optical Distribution Frame with panels for organising many fibre connections.

A

DMARC is a demarcation point: a defined connection or responsibility boundary. It may be a

particular panel or port rather than a separate rack.

The data centre may also have an MMR, or Meet-Me Room, often outside the server hall.
Identify important locations by their plans and labels, rather than cabinet size.

Ask for a plan showing the actual names of the main racks.

Veselin Todorov « DCTel Systems « Edition 3.2
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FUNDAMENTALS
What an MMR is
MMR stands for Meet-Me Room, a room used for network interconnection.

MEET-ME ROOM

CARRIER INTERNAL
NETWORKS INSTALLATION
DISTRIBUTION
S PANELS >

The exact panel and port are part of the address

Connections from telecommunications providers, the data centre operator and customers
meet in the MMR. Panels and cross-connect cabling provide the required interconnections.

The room is often outside the server hall. Do not expect a separate DMARC rack in every
hall. The demarcation point may be a particular panel or port in the MMR or another
designated location.

MMR describes a room; DMARC describes a connection or responsibility boundary. They are
different concepts. An ODF may form part of the distribution infrastructure inside the room.

Access and changes are controlled. If your task starts in an MMR, confirm the exact panel,
port and responsible party. The room name alone is not a complete address.

MMR identifies the interconnection space; the cable schedule identifies the actual points.
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FUNDAMENTALS

The small rack above the row

OHR stands for Overhead Patch Rack, a mounting frame for panels above a rack row.

*

RACK

An OHR places patch panels close to overhead cable routes. It may be mounted above the
racks or on a designated structure around the tray system.

OHR
PATCH PANELS

Passive connections

GPU RACK

It brings permanent infrastructure close to the racks it serves. Specified connections continue
from its panels to the equipment.

Where it contains only passive panels, it neither amplifies nor processes the signal. It

provides connection points for fibres or conductors. Do not confuse it with a switch.

Check the OHR identifier, panel, port and applicable cassette. Work requires safe access at
height. The structure is not a step or a support for a person.

An OHR is an overhead distribution point where the project includes one.

Veselin Todorov « DCTel Systems « Edition 3.2
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FUNDAMENTALS

One link through several panels

A physical connection may pass through more than one rack.

INTERMEDIATE END
MMR PANEL > PANELS > PORT

ODF and OHR only where specified

Example: the route may omit these intermediate points

A trunk is a backbone cable or factory assembly containing many fibres. It provides a
permanent connection between specified panels or distribution points.

An example route is MMR panel — intermediate ODF — OHR — server port. This is not a
mandatory sequence. A route may use different panels or have no ODF or OHR. Follow the
project's actual route.

Beyond a panel, a separate patch cord may connect to a device. The end of a trunk is
therefore not necessarily a switch port.

Some projects use separate A and B routes. Keep them separated so that a single incident
does not remove both paths. Do not combine them for convenience.

Identify both ends and every intermediate panel from the documentation.
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PORTS AND DOCUMENTATION

Finding the correct rack and port

Work from the general location down to the specific port.

HALL H1
\\ ROW 02
\\ RACKRO07
\\ REAR/U24

\\ Swo1/P12

DEMO address * Check every level

First find the hall and area, then the row and rack identifier. Only then check the side, U
position, device and port.

The example address DEMO-H1 / ROWO02 / R07 / REAR / U24 / SW01 / P12 means hall H1,
row 02, rack RO7, rear, U24, device SWO01, port 12.

Your site may use a different address format. Ask to see a real label and how it relates to the
hall plan.

Repeat the check at the other end. Adjacent racks may contain identical equipment. Similar
appearance is not enough to establish the correct location.

Check every part of the address. The right port in the wrong rack is still the wrong connection.
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PORTS AND DOCUMENTATION

What to look for on a port

A port is the connection point for a cable.

RJ45 QSFP OSFP

Read the marking beside the port

Simplified shapes, not to scale

Read the marking beside the opening first. It may identify a number, name or function.
Compare it with the device port map and your task.

An RJ45 connector may fit a data port, a management port or a serial CONSOLE interface.
The same shape does not mean the same function.

SFP, QSFP and OSFP are different families of module cages and modules. A position may
accept an appropriate transceiver or a factory cable assembly. Check the exact product
designation.

Port LEDs indicate status according to the equipment model. An unlit LED does not authorise
disconnection. An illuminated LED does not prove that the link is correctly installed.

If you cannot identify the port, show an experienced colleague. Do not choose the next one.
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PORTS AND DOCUMENTATION

How ports are numbered

Numbering order varies between equipment models.

EXAMPLE A EXAMPLE B
1 3 5 7 1 2 3 4
2 4 6 8 5 6 7 8
Read the actual numbers and model port map

Compare the examples. One uses 1, 3, 5, 7 on the upper row and 2, 4, 6, 8 below. Another
uses 1-4 above and 5-8 below. Never count from habit.

The documented interface name may be longer than the number on the housing.
Ethernet1/12, for example, may include module and port information. Other models use
different structures.

An additional number may identify a breakout subport. It is not necessarily a separate
adjacent opening. Breakout assemblies are covered on page 41.

Find the full interface name in the specific device's port map. On your first tasks, read it aloud

to your experienced colleague to confirm you mean the same point.

Read the printed numbers. Do not infer them from cable positions.
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PORTS AND DOCUMENTATION

Reading the cable schedule

The cable schedule, sometimes called a cutsheet, defines which endpoints must connect.

DEMO-CO017
END A END B
RO7 / U24 / SWO1 > RO8 / U30 / PPO1
P12 P04

LC-LC OS2+ 15 m * route T-A

Each row describes one connection. Find its cable ID, both racks, devices or panels, and
exact ports. Type, length and route are usually included too.

In this example, DEMO-C017 runs from R07 / U24 / SW01 / P12 to R0O8 / U30 / PP0O1 / P04.

LC-LC OS2 identifies connector and fibre types, explained in the next section.

Your supervisor confirms the current revision and the rows assigned to you. Do not use an
old printed copy without checking it.

If a record does not match the site, leave the connection incomplete and report what you
found. Mark completed only after the work has actually been done.

Do not change the schedule yourself to make it match what you see.
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PORTS AND DOCUMENTATION

Cable labels and end-to-end link labels

One A-to-B link may consist of several separate cables.

COMPLETE LINK DEMO-L001

CABLE Co01 5 CABLE C02 5 CABLE C03
PART OF LOO1 PART OF LOO1 PART OF LOO1

One link identifier -« Separate cable sections

An end-to-end link identifier describes the overall A and B endpoints. It may appear on
several sections which together form that path.

An individual cable identifier distinguishes one physical section and its immediate ends. One
section may run from an MMR to an ODF and another from the ODF to an OHR, for example.

Some labels describe more of the route; others provide only an identifier leading to the full
record. Follow the project's label template rather than inventing a system.

Do not assume that A and B on a label mean one continuous cable. Find the intermediate
panels and ports to understand how that cable contributes to the complete link.

Distinguish the overall link ID from an individual cable section ID.
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PORTS AND DOCUMENTATION

Why labels matter

A label should help the next person identify both ends of a cable.

DEMO-C017

G A:RO7 /U241 SWO01 /P12 D
B: R08 / U30 / PPO1 / P04

Training label < Follow the local template

A rack may contain hundreds of similar cables. Without labels, tracing becomes difficult.
Identify each cable by the method approved for the site.

Compare the printed data with the cable schedule: cable ID, racks, devices or panels, and
ports. A neat, firmly attached label is still wrong if its data is wrong.

Fit it at the specified location and orientation. It must be readable without twisting the cable or
removing a strap. Identify both ends to the local template.

Colours help but do not replace written identifiers. The same colour can represent different
functions on different sites. Follow the current project legend.

Check the label against the actual endpoint, not just against the other label.
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PORTS AND DOCUMENTATION

Tracing a route point by point

Start with the link record, without disconnecting anything at random.

INTERMEDIATE END

MMR PANEL > PANELS PORT

ODF and OHR only where specified

Example: the route may omit these intermediate points

Begin at end A. For each section, record the rack or room, panel, cassette and port. Find
where that section ends and how the next one continues.

Check rear-panel connectivity in the documentation where the link uses a cassette or
permanent trunk. The front patch cord alone does not show the whole path.

Continue to end B. On multifibre links, follow the fibre or branch mapping too. The correct
panel with the wrong port can send a link elsewhere.

If identifiers do not match, record the last confirmed point and show your supervisor. Do not
trace by pulling cables or disconnect a live link as a test.

The record describes the route; physical identifiers must confirm it.
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CABLES

Copper network cables

These commonly contain twisted conductor pairs and use RJ45 connectors.

FOUR TWISTED PAIRS

<<
—~ |
<< <<=
<<=

8P8C / RJ45

A cable typically contains four twisted pairs. The twist is part of its design and helps signal
transmission. Do not disturb it or flatten the cable.

Markings such as Cat6 and Cat6A identify the category. Other markings describe screening.
You need not memorise every designation immediately, but you must match the exact
product to the task.

A site may use thin management cords and thicker cables for other applications. They are not
interchangeable simply because the connectors look alike.

Most beginners work with factory patch cords. Field termination requires separate training
and the correct tools. The terminated cable must then be tested.

Check the product and length before laying the cable.
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CABLES

The two main fibre types

Single-mode and multimode are different types of optical fibre.

CORE CORE

SM/ OS2 MM / OM3 or OM4

Simplified cross-section comparison

Light travels through fine fibres inside the cable. Single-mode, or SM, has a very small core.
Multimode, or MM, has a larger core. The drawing simplifies the comparison.

Labels may specify OS2 for single-mode and, for example, OM3 or OM4 for multimode. Use
the design's fibre type together with compatible connectors and transceivers.

A yellow jacket often suggests single-mode, while aqua or violet may indicate particular
multimode products. Still read the marking and product number. Colour alone is insufficient.

A cable may have one, two or many fibres. Duplex commonly means a fibre pair. A trunk
carries many fibres in one cable or assembly. Speed and distance depend on the complete
link.

The fibre, connectors and modules must be compatible.
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CABLES

Recognising fibre connectors

A connector mates with the appropriate optical port or adapter.

LC DUPLEX SC MPO

Simplified shapes * Learn the mechanism on a real sample

LC is a small connector with a latch, often paired as duplex LC. SC is larger and releases
through its designated housing. Compare the simplified drawings with real samples.

MPO brings many fibres into one interface. MTP is a branded implementation of MPO. Fibre
count, key orientation and the presence or absence of guide pins matter.

UPC and APC describe different end-face finishes. Do not mate them arbitrarily. Colour may
suggest a type, but product identification is the final check.

Ask an experienced colleague to demonstrate the actual mechanism. Hold the intended
housing grip, not the cable. Do not touch the end face or force the connector.

Before using an unfamiliar connector, learn how it inserts and releases.
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CABLES

Separate transceivers and factory assemblies

Some links use separate components; others arrive as one complete assembly.

SEPARATE PARTS OR ONE ASSEMBLY

MODULE + PATCH -ﬁ-

A transceiver sends and receives signals. It fits a compatible equipment cage and accepts
the appropriate fibre patch cord.

A DAC is a factory copper assembly with integrated ends. An AOC is an active optical
assembly with integrated ends. Their cable does not detach like a conventional patch cord.

SFP, QSFP and OSFP identify different module and cage formats. Use the exact product
number: similar-looking modules may support different links.

Confirm compatibility at both ends. Use the specified release tab or handle as demonstrated.
Do not pull the cable or bend it sharply behind the module.

DAC is a copper assembly. AOC is an optical assembly. Select each as a complete product.
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CABLES

Breakout cables and polarity

Some assemblies have one common end and several branches.

Four-branch example

COMMON END

A breakout splits a connection into branches. The example has four branches, each assigned
to a specific port in the cable schedule.

Equipment and modules must support this arrangement. Not every port can be divided into
subchannels. The responsible network team sets the device configuration.

Polarity describes which fibre reaches which position. In a simple two-fibre example,
transmitter Tx at one end must reach receiver Rx at the other.

Multifibre systems have a defined fibre map. Do not swap branches or LC pairs to see if the
link works. A passive MPO-to-LC cassette distributes fibres; it does not convert network
speed.

Connect branches by markings and the schedule, not guesswork.
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CABLES AND NETWORK LEVELS

Understanding T0, T1 and higher levels

These identifiers describe levels within a particular network design.

ENDPOINT

EQUIPMENT -3 LEVEL TO -3 LEVEL T1 -3 LEVEL Tn

Read roles and direction from the project legend

Training example * Numbering is not universal

Some projects use TO, T1, T2 and higher levels to distinguish switch groups and connections.
Read their meaning from the project legend.

One design may connect endpoint equipment to a first switch level and then to higher levels.
Another may use different names or a different number of levels.

ODF and OHR identify passive distribution points. TO or T1 may describe the role of active
network equipment. Do not use them interchangeably.

Do not confuse these labels with Tier I-1V infrastructure resilience classifications or Tier 1 and
Tier 2 fibre testing. The word tier appears in different contexts.

A level's exact meaning comes from the design, not an assumption.
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ROUTES AND POD CABLING

What supports the cables

The route provides support and protection along the entire path.

UPPER: TRUNKS

LOWER: PATCH / AOC

Training two-level example « Confirm the design

You will see basket trays and ladder trays. Fibre may use dedicated open or enclosed fibre
runners.

Trays arranged above one another form levels or tiers. A tray liner provides a supporting
surface. Specified waterfalls, spill-outs or other transitions guide cables towards a rack.

Vertical and horizontal cable managers organise bundles inside racks while preserving
service access.

Use only the route in the design. Do not rest cables on pipes, suspended ceilings or other
cables instead of proper supports. If there is no capacity, stop and show your supervisor.

The two levels in the drawing are an example. Check the site's actual allocation.
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ROUTES AND POD CABLING

What POD cabling means here

In this team, it means trunk cables laid on the designated upper tray.

UPPER: TRUNKS

LOWER: PATCH / AOC

Training two-level example « Confirm the design

These trunks form permanent links between specified distribution points. The example
connects panels serving a group of racks. POD does not mean underfloor cabling here.

Distinguish trunks from patch cords. A trunk belongs to the permanent backbone; a patch
cord connects specified ports to that infrastructure.

In the illustrated two-level arrangement, permanent links occupy the upper level and patch
cords the lower one. Confirm the actual allocation for the project.

Your supervisor identifies the trays, route origin and drop to the destination. Do not select a
different level because the assigned one is full.

POD cabling here means permanent trunk links on the specified overhead route.
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ROUTES AND POD CABLING

Prepare the trunk before laying it

Unpack and inspect in a clean area before feeding cable to the tray.

PROTECTED CONNECTOR

NO TWIST

Compare the product number and length with the schedule. Check fibre type, fibre count and
connectors. Inspect the jacket and packaging for damage.

Look for end markings such as A/B or SOURCE. Some assemblies have unequal branch
lengths for a particular rack layout. Do not reverse the intended ends out of habit.

Prepare a clean area and suitable reel stand or trolley. Unroll under control. Do not peel loops
over the edge like wire or pull connectors. Protected ends must not drag on the floor.

Agree who feeds, who guides and which signal means stop. Check product bend and pulling
limits. Use pulling socks and attachments only as specified for the assembly.

Feed the cable under control. Never pull it by its connectors.
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CABLE PREPARATION

Unrolling without adding twist

The principle applies to patch cords, DACs, AOCs and trunks.

CONTROLLED UNROLLING DO NOT PULL LOOPS OVER THE EDGE

Keep the cable packaged until a clean preparation area is ready. Check product, length and
both ends. Identify required orientation or unequal branch lengths.

Use a suitable reel stand and allow the reel to rotate during payout. For loose coils, unroll
progressively according to packaging and manufacturer instructions. Pulling loops over a
stationary edge introduces twist.

Do not pull both ends to straighten the cable like wire, or turn connectors to compensate for
twist. If a loop develops, stop feeding and release it carefully.

Keep caps or factory protection fitted until inspection. Support the cable along its length and
around bends. Do not drag ends on the floor or use an installed bundle as an unrolling
support.

A mistake during unrolling stays in the cable and makes dressing harder.
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CABLE PREPARATION

When a cable retains its coiled shape

Some cables remain wavy after unpacking. Do not force them straight.

CLEAN AREA AND CONTINUOUS SUPPORT

No hanging by connectors * No weights or heating

First check for twist, kinks and damage. A gentle storage wave is different from a sharp bend.
If uncertain, show the cable before laying it.

Suitable cables are sometimes left to relax before installation, for example about 24 hours
where the schedule and product instructions allow. This is a preparation method, not a
universal requirement.

Use a clean, protected area with adequate support and gentle bends. Arrange cables loosely
on an approved staging rack if available. Do not hang them by connectors or suspend long
sections under their own weight.

Do not heat cables, tension them with weights or reverse-bend them to remove the shape.
Reinspect after resting. If the shape still prevents proper installation, agree a solution with the
responsible colleague.

Allow suitable cable time to relax; do not force it straight.
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ROUTES AND POD CABLING

Laying a trunk on the tray

Work as a team and organise the cable while feeding it.

FEED AND ARRANGE IN PARALLEL

|
|
|

Cable catches — stop the whole team

Inspect the route first: bends, exits, restricted areas and existing cables. Everyone must know
their position and the feed direction.

Feed smoothly without jerks. Support bends and drops. Suspended weight must not pull a
connector or force cable over an edge.

Lay cables parallel in the allocated area. Avoid twist and piles, and keep each cable
traceable.

If a cable catches, do not pull harder. Anyone may call stop. Stop the whole team, find the
cause and resume only when it is resolved. Finally check both ends and labels.

When a cable catches, the whole team stops, not just the person who notices.
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CABLE LAYING

Lay cables in their final order

Good laying makes clean dressing possible. Poor laying creates rework.

RACK A RACK B

ORDERED BUNDLES

Order preserved through both turns

One example section of a larger installation

Select groups from the schedule, shared route and destination U positions. Sometimes one
cable is laid at a time. Groups of 8, 16 or 32 are also used, and larger groups such as 64 may
suit particular conditions. These are examples, not a prescribed standard.

Size depends on cable type, weight, product limits, route access and the available team.
Everyone must be able to support and control the group. Do not increase the count simply to
work faster.

Position ends at the correct U along their intended path to the ports. Allow a smooth
connection without large loose loops in the rack. A colleague can feed a little more from the
slack if needed.

Do not leave an end genuinely short or under tension. Aim for almost final length, adjusted
under control. Preserve order on trays and drops; dressing will not remove crossings created
during laying.

Unroll and lay correctly first. Then patch and dress the prepared groups.
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ROUTES AND POD CABLING

Making a drop into the rack

A drop runs from the overhead tray to a rack or panel.

RACK

SPILL-OUT

The tray exit must allow a smooth bend. Use the specified waterfall, spill-out or transition for
the system.

Do not rest the cable on a sharp edge. Designated supports carry the drop's weight, not the
port or assembly branches.

Use the specified entry side. Trunks and patch cords may enter at different points. Do not
choose a random opening because it is closer.

View the bend from the side. Look for kinks, tension and compression, and check doors, fans
and replaceable parts. Report obstructions before final fastening.

Maintain a smooth bend and proper support throughout the drop.
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ROUTES AND POD CABLING

What a waterfall does

A shaped transition lets cables leave a tray in a controlled curve.

WATERFALL

SMOOTH BEND

TO THE RACK

A waterfall supports the bend as cables leave a tray or ladder. It prevents an unsupported
sharp turn over an edge.

The aim is not to eliminate bending. The cable must follow a gentle curve meeting its
minimum bend radius. The transition must suit the product.

Use the specified component and mounting method. Continue supporting the bundle below
the exit: a waterfall does not replace all vertical supports.

Check that cables lie freely and parallel, without pressing together or loading ports. Keep
serviceable equipment accessible.

A smooth curve, a suitable radius and adequate support are all required.
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ROUTES AND POD CABLING

Keep cable groups separated

Maintain order around bends and through drops.

UPPER: TRUNKS

LOWER: PATCH / AOC

Training two-level example « Confirm the design

The design allocates space for trunks, patch cords, AOCs, copper cabling and power. Know
your group's area before starting.

The drawing is a simple two-level example. The actual tray may have more zones and a
different allocation. Power separation and permitted fill are set for the installation.

Do not push new cable under a finished bundle or compress groups to make space. This
introduces twist, weaving and pressure on fibre.

Where two routes must cross, the supervisor determines the arrangement. Do not introduce
your own crossing or compromise separate A and B routes.

Resolve space problems before laying the next cable.
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CABLE DRESSING

What cable dressing means

Dressing keeps cables protected, traceable and serviceable.

TO THE DESIGNATED SIDE MANAGER

ONE U POSITION

Keep the equipment face accessible

After correct laying, select the group for the device and U. Confirm ports and exit direction.

Patch by the procedure, arrange cables at the ports and start dressing there.

In this example, the left half uses the left manager and the right half uses the right. Keep
cables near the equipment's height rather than diagonally across other devices.

Maintain order from ports to manager. Place the movable hook-and-loop guide at the start of

an already ordered section, with permanent straps behind it. The guide preserves order; it
does not untangle poorly laid cables.

Before final fastening, check length, smooth bends, access and absence of tension. A
colleague feeds from the slack if needed. Tighter straps cannot correct poor laying.

Good dressing lets you trace a cable without dismantling the entire bundle.
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CABLE DRESSING

Recognising cable weaving

Weaving occurs when a cable passes under neighbouring cables and then back over them.

CORRECT WEAVING

/

Order preserved Under / over neighbouring cables

On the left, cables remain parallel and keep their order. On the right, one passes alternately
under and over the others. Some teams call this diving.

It often starts when new cable is pushed beneath a finished bundle. The front may look tidy,
but tracing or removal becomes difficult.

Lay the group in order and preserve it throughout. Check individual cables without threading
them underneath the finished bundle. Correct weaving before final fastening.

An experienced colleague can demonstrate releasing temporary straps and rearranging a
new, unconnected group. Do not pull or disconnect live links to improve appearance: that
requires a plan first.

Do not hide a cable beneath the bundle. Give it a clear path.
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CABLE DRESSING

How tightly a cable may bend

A gentle curve protects the cable. A sharp kink can damage it.

SMOOTH CURVE KINK

The manufacturer specifies the product's minimum bend radius: its smallest permitted radius
of curvature. Do not apply one rule to all cable types.

Radius is the distance from a circle's centre to its edge. Diameter is twice the radius. If a
training example uses a 30 mm minimum radius, a circular loop has a diameter of at least 60
mm.

Limits during installation under tension may differ from installed limits. A larger bend may be
needed near a connector. Ask for the values applying to the actual product.

Check port exits, tray bends, drops and slack loops. Do not form a sharp right angle just to
make the cable look tidy.

30 mm is an explanatory example, not a site-wide cable requirement.
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CABLE DRESSING

Fitting hook-and-loop straps

A strap holds the bundle without flattening the cables.

HOLDS COMPRESSES

== ==

Do not deform cable jackets

Use approved straps and fixing points. Hook-and-loop straps can be reopened and adjusted
during dressing.

Form the bundle first, then close the strap without indenting jackets. Do not try to reduce
bundle size by tightening harder.

Keep labels and release tabs visible. Strap positions and spacing depend on the tray,
manager and product. Follow the task's installation detail.

Check port exits. Supports carry the weight; cables must not pull connectors down or
sideways. Do not substitute wire or overtightened plastic ties.

Secured does not mean compressed.
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CABLE DRESSING

Where the movable guide starts

Place it at the start of dressing an already patched and ordered group.

PORTS STARTING POINT / GUIDE

>

Direction follows the rack and port layout

Here, guide means a movable hook-and-loop strap around the bundle. It holds parallel cables
together while the next section is formed. It is not permanent fastening or a replacement for
managers and supports.

First lay cables and position them at the correct U. After checking and patching the group,
arrange the port exits. Each cable takes its place without passing under and over its
neighbours.

Place the guide at the beginning of that ordered section. Direction depends on rack, ports and
entry. The supervisor shows the starting point and approved method.

Close the strap enough to gather the group without flattening it. Use the method only where
suitable for the product. If it resists movement, do not squeeze or force it.

The guide maintains established order. It cannot correct a wrongly arranged group by itself.
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CABLE DRESSING

Moving the guide and fitting straps

Work in short sections and check the finish behind the guide.

PERMANENT STRAPS MOVABLE GUIDE

Move progressively * No compression or twist

Slide the guide smoothly along the ordered cables, for example about 10 cm where
convenient. Guide by hand and watch for twist, compression or crossing.

Fit a permanent strap at its specified point behind the formed section. It holds the
arrangement. Continue with the guide without rotating the bundle.

Permanent strap spacing follows the installation detail and benchmark. The 10 cm example
describes movement, not a mandatory fixing interval.

Do not slide over connectors, labels, breakouts or tight bends. Open the guide and arrange
these areas by hand. Do not rework live bundles this way without a separately authorised
task.

Arrange, advance, secure and inspect. Stop if anything catches.
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CABLE DRESSING

Where the extra length goes

Slack is the spare cable length left along the route.

EXAMPLE SLACK ON THE TRAY

RACK
Smooth bends

and support along the route

Cable must reach along its specified route without tension. Excessive length also creates
problems: it uses space and can obstruct servicing.

Store slack in its designated location, such as a horizontal tray or approved slack manager.

Avoid random loops in vertical managers.

A trunk at a panel may require a specific service loop. This reserved length supports future
maintenance. Its location and size follow the installation detail.

Do not make a ball of cable or force it behind a door or fan. Show your supervisor if the
specified length leaves excessive slack or cannot reach.

Confirm the slack location before closing the bundle.

Veselin Todorov « DCTel Systems « Edition 3.2

59



CABLE DRESSING

Tidy slack without crossings

Arrange spare length before final fastening.

1 PREPARE THE SPACE 2 KEEP THE ORDER

3 FORM SMOOTH BENDS 4 FASTEN GENTLY
@ @

1. Identify the approved location. Check space, support and manager radius. Do not choose a
shape only for its appearance.

2. Preserve the order laid towards both ends. During dressing, it must match the port exits
too. Keep straps temporarily loose; do not thread cable under the group.

3. Form smooth, parallel return bends. Each cable keeps its place relative to its neighbours.
Do not twist the bundle to disguise unequal lengths.

4. Support curves on their intended supports and fasten without compression. Trace every
cable from entry to exit and correct crossings before final fastening.

Good-looking slack is orderly and traceable while respecting product limits.
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CABLE DRESSING

Maintain order along the whole route

Organisation does not stop at the rack exit.

SMOOTH PARALLEL RETURN BENDS

- )

Training plan view « Use the product bend radius

Keep relative order along trays, through transitions and in the slack area. Prevent gradual
interweaving between sections.

Cables in a tidy group follow similar smooth lines. Do not wind a longer cable around the
others. Confirm its correct length or separate slack location.

Do not use cables or bundles to strap other groups together. Keep labels accessible. Slack
must not cover other links or obstruct service access.

Inspect from different angles. Weaving hard to see from the front may be obvious from the
side. Take quality photographs only where authorised.

Preserved order makes the whole route easier to inspect and maintain.
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CABLE DRESSING

Manage slack with a colleague

One person adjusts at the rack while another controls feed at the slack area.

CONTROLLED FEED FROM THE SLACK

RACK

COLLEAGUE AT SLACK

COLLEAGUE AT RACK

Before patching and dressing, arrange slack in its designated location with orderly, smooth
return bends. Agree who works at the rack and who controls the reserve.

For extra port length, the colleague releases and feeds cable under control. The person at the
rack guides it. Never pull against a tightened strap, port or trapped section.

If too much length remains inside the rack, stop and release only authorised restraints. Obtain
permission if disconnection is needed. Return spare length with assistance, without loading
connectors or disturbing neighbours.

Inspect the entire affected route after adjustment, not just the rack. Check order, bends and
supports, then refasten to the benchmark. If a cable catches, both people stop.

One guides at the rack; the other controls slack. Feed the cable rather than forcing it.
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PATCHING

Why fibre connectors need inspection

Dust or a fingerprint can degrade a link and contaminate the mating surface.

CONNECT
/ CLEAN END FACE —> OR CAP
INSPECT CLEAN 1‘
WITH VIDEO PROBE
CLEAN —_— REINSPECT

TO PROCEDURE
DIRTY

Always reinspect after cleaning

The end face is the front mating surface. Do not touch it or rest it on a floor, tray or bench.

A trained person inspects mating surfaces with a suitable video probe. Do not unnecessarily
clean an accepted clean connector. Treat contamination by the approved method.

Inspect again after cleaning. Once accepted, connect the end or immediately protect it with a
clean, suitable cap.

Do not use clothing, ordinary paper, tape or improvised materials to clean or wrap it. Do not
blow on it. Store clean caps in a clean, closed container. Establish safe link conditions before
inspection.

A cap helps keep dust out but does not guarantee a clean connector.
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PATCHING

Clean for the connector and procedure

The correct tool and repeat inspection belong to the same task.

CONNECT
/ CLEAN END FACE —> OR CAP
INSPECT CLEAN 1‘
WITH VIDEO PROBE
CLEAN —_— REINSPECT

TO PROCEDURE
DIRTY

Always reinspect after cleaning

An experienced colleague shows you the approved tools and consumables. A cleaner lying
nearby is not necessarily suitable for every connector.

If inspection finds contamination, follow the approved method. It may specify dry cleaning or a
wet-to-dry process. Do not combine chemicals and sequences from unrelated instructions.

Reinspect after each cleaning. For MPO, match adapter, connector orientation and probe
settings. Wrong settings can mislead.

Do not dismiss FAIL as an instrument error on your own. Show the authorised specialist.
Damaged end faces and repeated contamination require investigation.

Connect or protect a clean connector immediately. Resolve unacceptable results.
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PATCHING

Patching a copper cable

Start with one clearly identified row in the cable schedule.

COPPER PATCH

END A END B

EXACT PORTS ROUTE CHECK

1. Locate both endpoints. Confirm rack, side, device and port. Stop for clarification if a port is
occupied or unclear.

2. Check cable type and length. Inspect connectors and jacket. Do not use a broken latch or
visibly damaged cable.

3. After correct laying and positioning, connect the group in the proper orientation without
force. Check retention. Do not use the connected plug as a dressing support.

4. Dress the cable, fit labels and check for tension or compression. Keep neighbouring ports
accessible.

5. Record completion and submit for required checks. Do not change device settings if the
task is installation only.

An illuminated LED is status information, not final acceptance.
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PATCHING

Patching a fibre cable

Work in sequence and keep connectors clean.

FIBRE PATCH

END A END B

EXACT PORTS ROUTE CHECK

1. Find the exact ports. Check fibre type, connectors and required transceivers. Clarify
unfamiliar markings before mating.

2. Lay the cable on the approved route and position ends at the correct U locations. Put slack
at its designated point. Keep caps fitted until immediate inspection and connection.

3. Remove the cap without touching the end face. Inspect, clean if needed and reinspect by
the procedure. Work with an experienced colleague if not yet trained. Mate an accepted clean
end immediately.

4. Use the intended housing grip without force. If insertion is difficult, check type and
orientation; do not twist or push harder.

5. Dress from the ordered starting point at the ports, verify labels and submit for testing. After
authorised disconnection, fit a clean, suitable cap or approved protection immediately.
Reinspect before reconnecting.

Check cleanliness before mating and verify link quality with the required test.
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FROM THE MAIN RACK TO THE DESTINATION

Bundle order in the main rack

Maintain the order between U positions without crossing the bundles.

SIDE >
WALL TOWARDS THE RACK CENTRE

UPPER U

MIDDLE U

LOWER U

Order sketch - wall to centre, with no crossings

In this example, the longest bundle, running down to the lowest U position, sits closest to the
rack's side wall. Bundles serving higher U positions are arranged progressively further inward
towards the centre of the rack. This preserves their order without crossing them.

This is a main-rack example, not a universal rule for every cabinet. Entry direction, port
locations, managers and maintenance access determine the exact order. Confirm the starting
group against the approved benchmark.

A main rack may connect to many other racks, for example ten different destinations with
different devices and ports. Do not treat these links as one bundle going to one common end.
Read the grouping and route from the cable schedule.

After correct laying, patch the specified group, arrange its exits and dress from the
demonstrated starting point. A colleague controls slack. Do not pass a new bundle through a
finished one to reach another port.

In this example, from the side wall towards the rack centre: lowest-U bundile first, followed by
bundles serving progressively higher U positions.
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FROM THE MAIN RACK TO THE DESTINATION

The other ends and the overall check

Each cable reaches its own destination without disturbing order in the main rack.

RACK A RACK B

ORDERED BUNDLES

Order preserved through both turns

One example section of a larger installation

At every destination rack, find the endpoints in the schedule again. Do not automatically copy
the main-rack order: port locations may differ. Check each cable's label and mapping.

Adjust length with the colleague at the slack area. Do not drag cable through the already
secured end A. If A moves or a connector is loaded, stop and correct the preparation.

Check connectors and patch the assigned group at the other end. Arrange exits for its own
ports and managers. Place the guide at the beginning of the ordered section and dress to the
benchmark.

Trace A — route — slack — B. Check crossings, radii, supports, labels and access. Complete
the required measurements and records. Repeat affected checks after a correction.

The drawing shows one section only. A real main rack may serve many destination racks.
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PATCHING

Working beside live connections

Existing cables may serve systems that are operating now.

EXISTING CONNECTIONS

STOP

PLAN
REQUIRED

Do not pull - Do not unplug for appearance

Before starting, your supervisor identifies which links belong to the task and which must
remain untouched. Do not decide by colour, dust or indicator lights.

Do not trace a cable by pulling it. Even slight movement can load a connector or dislodge a
poorly secured neighbouring link.

Do not open shared straps, lift finished bundles or disconnect to improve appearance. Any
necessary rework must be planned to protect neighbouring services.

If you accidentally disconnect or disturb something, stop. Report the location, affected cable
and action immediately. Do not reconnect by guesswork. Removing a damaged AOC also
requires a separately authorised task.

If you are unsure whether a link is live, request confirmation first.
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WORKING AROUND LIVE EQUIPMENT

What one disconnected cable can affect

Size and colour do not reveal how many systems depend on a link.

ONE AFFECTED INTERRUPTED
LINK SYSTEMS SERVICE

Impact depends on role and redundancy

Disconnect only with explicit authorisation

Disconnection may interrupt one server, storage access or a path shared by many devices. In
a compute system it may stop a distributed job. The impact depends on the architecture and
the state of redundant paths.

Redundancy is not permission to unplug. You may remove the protection path, overload the
remaining path or discover that it has already failed. Only the responsible team can confirm
the state and permitted action.

Losses can include unavailable services, missed transactions and revenue, repeated
computation, recovery work and contractual penalties. There is no reliable fixed price for one
disconnected cable: scope and duration vary.

Before disconnecting, confirm the cable, both ends, explicit authorisation, procedure and
required maintenance window. After an accidental disconnection, stop and notify your
supervisor with exact details. Do not reconnect on an assumption.

Improving appearance never justifies unauthorised work on a live link.
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INSPECTION AND TESTING

How a link is tested

Each test answers a particular question. One result does not replace every other check.

INSPECTION OLTS /LSPM OTDR
End face Loss Events

Different tools — different evidence

The project defines the tests

For copper, a wiremap shows how conductors are connected. Certification also checks the
transmission characteristics required for the selected category and application.

For fibre, inspection shows end-face condition. A light source and power meter, LSPM, or an
optical loss test set, OLTS, measures link loss. An optical time-domain reflectometer, OTDR,
locates events such as reflections or problem sections.

A trained person uses the correct instrument, adapters and settings. Do not connect a tester
to an unidentified link or change limits to obtain a favourable result.

Save the result under the correct cable ID and endpoints. PASS means the chosen test
passed; FAIL means it did not. Investigate and report a failure.

An LED shows status. A test record proves a specific measurement.
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INSPECTION AND TESTING

What testing with Fluke means

Fluke Networks is an instrument manufacturer, not the name of one universal test.

CHOOSE THE INSTRUMENT FOR THE MEASUREMENT

COPPER OPTICAL LOSS EVENTS

For copper infrastructure, a DSX CableAnalyzer checks performance against the selected
standard and link model. It provides much more information than a basic continuity tester.

For fibre, CertiFiber Pro is an example of an OLTS for optical loss measurement. OptiFiber
Pro is an OTDR for analysing events along a fibre route.

A video probe inspects connector end faces. A loss measurement does not replace this
inspection, just as a good inspection does not replace the required link test.

If someone asks for a Fluke test, clarify the instrument, link, profile and required result. A
trained person performs the measurement with suitable modules and adapters.

The brand name alone does not define what must be measured.
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INSPECTION AND TESTING

Other instruments and their purpose

EXFO and VIAVI also provide fibre inspection, measurement and diagnostic equipment.

CHOOSE THE INSTRUMENT FOR THE MEASUREMENT

END FACE LOSS ROUTE

Start with the task. Inspection needs a suitable video probe. Optical loss needs a source and
meter or OLTS. Event location needs an appropriate OTDR.

EXFO and VIAVI offer different product families for these jobs. Not every model has every
function, and not every adapter suits every connector.

Multifiore MPO links require correct fibre mapping, suitable adapters and the applicable
method. A good result on one fibre does not prove the condition of the whole assembly.

A beginner does not need to memorise catalogues. Understand whether the task concerns an
end face, loss, mapping or fault location. That determines the tool.

Different manufacturers can perform similar measurements with the appropriate equipment.

Veselin Todorov » DCTel Systems * Edition 3.2 73



INSPECTION AND TESTING

Before pressing TEST

Correct settings are part of a trustworthy result.

PERMANENT LINK

END END
PATCH -3 PANEL -3 PANEL -3 PATCH

CHANNEL WITH END PATCH CORDS

Choose the correct test model

Confirm the link ID and both test points. Check the product, cable or fibre type, test profile
and acceptance requirements.

For copper, a permanent link is the fixed cabling portion. A channel includes the relevant end
cords under the applicable model. Use the correct adapters and limits.

For fibre, reference method, reference leads, wavelengths and required measurement
directions matter. Verify clean interfaces and correct settings before the test series.

Check instrument condition and applicable calibration. Keep the settings and original files.
Never change a limit or link name merely to obtain PASS.

A sound report shows how the link was tested, not just a green screen.
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INSPECTION AND TESTING

When the complete link fails

Find the affected section systematically, without random rearrangement.

A -3 PANEL 1 -3 PANEL 2 -3 B

CHECK 1 CHECK 2 CHECK 3

After correction — final end-to-end test

First confirm the instrument, reference leads and settings. Compare the actual route with the
A-to-B link record.

Check identifiers at every intermediate rack, panel and port. Individual cables may be sound
while an incorrect patch makes the overall link wrong.

If separate sections need testing, an authorised trained person plans and performs the
isolation. Do not disconnect a live link as an experiment. A suitable OTDR may help locate
events; an OLTS checks required loss.

After correction, repeat applicable checks and the final end-to-end test. Save the result for the
completed configuration. A passing repaired section does not automatically prove the entire
link.

Identify the fault, correct it with authorisation and confirm the final resulit.
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INSPECTION AND TESTING

What completed work looks like

Check the installation, identifiers and results before handover.

CORRECT ENDPOINTS CHECK

CORRECT ROUTE

GOOD DRESSING

SAVED TEST RESULTS

Correct endpoints. Both ends are on the intended racks, devices and ports. Labels match the
current schedule.

Correct route. The cable occupies its designated tray and group. Drops are supported and
separate A and B paths remain intact.

Good dressing. No weaving, sharp bends, tension or compression. Labels are readable and
ports, fans and replaceable parts are accessible.

Orderly work area. Unmated fibre connectors are protected, tools accounted for and waste
removed.

Clear result. Required tests are saved against the correct link. Your experienced colleague
knows what is complete and what still awaits inspection or acceptance.

Installed, tested and accepted describe different stages.

Veselin Todorov « DCTel Systems « Edition 3.2 76



INSPECTION AND TESTING

Who checks and who accepts

Agree responsibilities at the beginning of the project.

INSTALLATION - TEST > QUALITY

TEAM TEAM CONTROL > CLIENT

Installation — evidence — acceptance

The installation technician completes and records the task. An experienced colleague or
supervisor checks accuracy and dressing within their assigned role.

The test team measures to the approved plan. Quality control reviews documentation and
conformity. Some projects combine these roles.

Client representatives or their appointed personnel perform the agreed inspections and
acceptance. This can include witnessing tests, repeat measurements or sampling.

A defect remains open until its correction is confirmed. Formal handover follows the agreed
process and documentation. A single green result does not finish every check.

Acceptance is a defined step with responsible people, not an assumption by the installation team.
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INSPECTION AND TESTING

Handling common installation problems

These situations require clarification or an authorised correction.

OCCUPIED PORT > STOP AND CHECK
WEAVING > CORRECTION PLAN
FAIL > REPORT

Occupied port. Do not disconnect another cable or choose a free neighbour. Show the
occupied point and its schedule entry.

Cable does not reach. Do not stretch it or shortcut through a prohibited area. Check the
product and route with your supervisor.

Interwoven cables. Do not pull the loop. Stop dressing and find where weaving starts with an
experienced colleague.

Missing label. Do not guess. Establish identity by the approved site process.
FAIL test. Do not report the link as ready. Save the result and show the issue.

Full manager. Do not force its cover onto the cables. Wait for an approved space or routing
solution.

Describe exactly what does not match. Clear reporting speeds up the solution.
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ON THE JOB

One task from start to finish

This training example combines the basic steps in one link.

DEMO-CO017
END A END B
RO7 / U24 / SWO1 > RO8 / U30 / PPO1
P12 P04

LC-LC OS2 +* 15 m ¢ route T-A

The task is DEMO-CO017 in schedule revision 03. With an experienced colleague, locate A:

R0O7 / REAR /U24 /| SW01 /P12, and B: R08 / REAR / U30 / PP01 / PO4. Confirm
authorisation and the benchmark.

Check the compatible assembly: LC-LC, OS2, 15 m. Confirm route T-A and slack location.

Unroll and lay without twist and with connectors protected. Position both ends at their U
locations.

In the agreed sequence, inspect and connect at rack A, arrange the exits and dress towards
the manager. A colleague controls slack. At B, recheck the port and connector, then complete

the same process without tension.

Check labels and the entire route. A trained colleague performs the test and saves it against
DEMO-CO017. Compare installation with the benchmark and report accurate status. Stop and

clarify any mismatch.

This is a training example. Actual addresses and materials always come from the task.
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ON THE JOB

Handing over to the next shift

Leave a record that lets someone continue without guessing.

ACCURATE RECORD

TEAM 1 _—_ IDENTIFIERS TEAM 2
STATUS

TESTING

Unfinished # complete

State the task and schedule revision. Record which cables are laid, which are connected and
which have completed test results.

Distinguish completed, awaiting test and stopped for clarification. Record the exact rack, port
or section and whom you notified about a problem.

Support and identify unfinished cables by the local process. Protect connectors with suitable
caps and keep aisles clear.

Count tools and remove waste. Share photographs only if allowed and through approved
channels. A photograph records appearance but does not replace cable IDs or test results.

The next team must know what was done, what remains and why anything stopped.
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ON THE JOB

The handover package

Documentation must describe the actual completed installation.

AS-BUILT TESTING DEFECTS ACCEPTANCE

Records of the actual installation

Current cable schedule and as-built drawings show the real racks, panels, ports and routes.
Record and approve changes through the project process.

Test results identify the relevant cables and endpoints. Supply the required original files and
reports in the agreed format.

The defect record states what was found, how it was corrected and who confirmed closure.
Responsible personnel document any agreed exception.

The review and acceptance record identifies authorised representatives, dates and the
agreed handover document. Include photographs and further records where required and
permitted.

After handover, another team must be able to locate and verify links from the records.
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TRAINING

What to practise in your first week

An experienced colleague increases difficulty as you demonstrate the basic steps
confidently.

SUPERVISED WORK

PRACTICE
7~

IDENTIFICATION

INDUCTION

Induction. Learn access rules, PPE, exits and how to contact your supervisor. Explain when
you stop a task for clarification.

Orientation. Locate a rack, front and rear, U position and port with a colleague. Identify
switches, panels, cable managers and rPDUs.

Cables and documents. Examine samples and read their markings. Follow a training
schedule row and compare it with labels.

Installation. Practise preparation, feeding and dressing in an authorised training area.
Demonstrate smooth bends, correct straps and no weaving.

Real work. Complete a small assigned task under supervision and hand it over accurately.
Independence depends on demonstrated ability, not days spent on site.

You do not need to be fast at the start. You need to work correctly.
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TRAINING

Exercises with an experienced colleague

Use training equipment or an area expressly authorised for practice.

ADDRESS CABLE DRESSING TRUNK STOPPING

DEMONSTRATE « EXPLAIN - GET FEEDBACK

Find an address. From a training record, identify rack, side, U, device and port. Explain every
element.

Recognise cables. Examine copper patch cords, duplex LC, MPO, AOC and DAC. Read
markings and explain the remaining compatibility checks.

Arrange eight cables. Use unconnected training samples. Maintain order, avoid sharp bends
and leave labels visible.

Explain trunk laying. Demonstrate preparation, feeding roles and route. Explain what happens
if the cable catches.

Find a mismatch. Your colleague prepares an occupied training port or incorrect label.
Identify the difference, stop the task and explain it.

Success means safe execution and being able to explain why the method is correct.
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TRAINING

Check your understanding

Answer in your own words. Suggested answers follow on the next page.

| UNDERSTAND I CAN EXPLAIN | CAN DEMONSTRATE

Knowledge + supervised demonstration

—

. What do you do if the specified port is already occupied?

. How tall is 1U? Which positions does a 2U device starting at U10 occupy?
. Why can identical RJ45 openings have different functions?

. What does POD cabling mean in this team?

. How does cable weaving develop, and how do you prevent it?

. Why must you never look into an optical connector?

. Where do you find bend limits and the slack location?

. What is the difference between DAC and AOC?

© o0 N o o »~ W N

. Why does an illuminated LED not replace the required test?
10. What do you do after accidentally disconnecting a cable?

11. What do you do on an emergency alarm or immediate danger?

Questions 1 and 10 concern installation problems. Question 11 concerns an emergency.
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TRAINING

Suggested answers

Compare the meaning, rather than trying to repeat exact words.

| UNDERSTAND I CAN EXPLAIN | CAN DEMONSTRATE

Knowledge + supervised demonstration

1. Stop and show the occupied port. Do not disconnect or choose another one.
2. One unit is 44.45 mm. The device occupies U10 and U11.

3. One opening may carry data and another serial CONSOLE access. Read the marking and
documentation.

4. Here it means permanent trunk connections on the designated overhead route for the rack
group.

5. A cable passes under and over neighbours. Prevent this by laying in order and preserving it.
6. Optical light may be invisible and hazardous to the eyes.

7. Product instructions and the approved installation detail.

8. DAC is copper; AOC is a factory optical assembly with integrated ends.

9. An LED does not prove every characteristic or the intended endpoints.

10. Stop and report exactly what was disconnected. Do not reconnect by guesswork.

11. Stop, move to safety and follow the emergency plan. Do not wait for permission to leave
immediate danger.

Discuss any uncertain answer with an experienced colleague and practise it.
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QUICK REFERENCE

A quick check before work

Ask these questions before touching the installation.

CLEAR TASK CHECK

RIGHT LOCATION

RIGHT CABLE

AREA READY

Do | understand the task? | know the work, document revision and people involved. | have an
approved benchmark and clear authorisation for the actions.

Have | found the exact locations? | checked rack, side, U, device and port at both ends.

Is this the right cable? | checked product, length, connectors and labels, and know its route
and slack location.

Is the area ready? | have the required PPE and safe access. Adjacent live connections are
protected.

How will | finish? | know the installation and link checks and where results are saved. | will not
report complete while work remains.

If any answer is uncertain, clarify it with your supervisor.
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MODERN DATA CENTRES
What is changing in Al halls
An October 2026 overview of developments cabling technicians may encounter.

PLAN ACCESS FOR CABLING AND COOLING
GPU RACK

Cbhu
COOLING

I

Al infrastructure brings denser racks and more high-speed connections. Route organisation,

connector care and service access become even more important.

Liquid cooling is part of specific platforms and projects. You may encounter cold plates,
manifolds and a CDU, or coolant distribution unit, which manages distribution and heat
exchange between the relevant loops.

During 2026, modular racks and blind-mate cooling interfaces are being developed. Learn
each construction by its model rather than servicing it by analogy with another rack.

Recognise cooling lines, sensors and maintenance areas, and do not obstruct them with
cables. The presence of liquid cooling does not authorise you to work on it.

Technology changes the environment. Correct installation still depends on the project and model.
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MODERN DATA CENTRES

Denser fibre and new power designs

Distinguish deployed equipment from announced developments.

2026 2027
DEVELOPMENT AND — SOME PLANNED
REFERENCE DESIGNS DEPLOYMENTS

800 VDC - AN EMERGING ARCHITECTURE

Not a description of every data centre

Multifibre links and compact connectors increase connection density. Installation therefore
needs careful fibre mapping, inspection and compatible tools.

Manufacturers are developing automated checks and digital management of results. These
can speed up work, but correct IDs, settings and result review remain necessary.

As of October 2026, 800 VDC architectures are being announced and developed for future Al
installations. Reference designs and trials exist, with some planned deployments targeting
2027.

This does not mean all data centres use that supply architecture. For a new technician, it is
background on the industry's direction. Electrical work remains the responsibility of qualified
teams.

Check the date and status of a development: research, reference design or installed system.
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GLOSSARY

Glossary: racks and equipment

Terms you will hear regularly on site.

RACK > MOUNTING STRUCTURE
PORT > CONNECTION POINT
U/RU > MOUNTING HEIGHT

Rack: equipment mounting structure. Cabinet: enclosure with doors and panels. U or RU:
rack unit of mounting height. Rack elevation: drawing showing equipment positions by height.

Switch: device forwarding network traffic. TOR: switch serving a rack. Fabric: interconnected
network system. GPU: graphics processor used for parallel workloads. CPU: central
processor executing instructions and general computations.

Patch panel: passive connection panel. Cassette: panel module organising or distributing
fibres. ODF: Optical Distribution Frame.

DMARC: demarcation point defining a connection or responsibility boundary. MMR: Meet-Me
Room for interconnection. OHR: Overhead Patch Rack above the rack row.

rPDU: rack power distribution unit. PSU: power supply unit. BMC: baseboard management
controller for server hardware. Specific management interface names vary by platform.

If a term is unfamiliar, ask someone to show you the actual component.
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GLOSSARY

Glossary: cables and installation

Some working terms vary between projects and teams.

TRUNK — BACKBONE
DRESSING — ARRANGEMENT
SLACK EE— SPARE LENGTH

Trunk: backbone cable or multifibre assembly. Patch cord or jumper: cable connecting
specified ports. Breakout: an assembly branching into separate ends or subchannels.

SM and MM: single-mode and multimode fibre. LC, SC and MPO: fibre connector types.
Transceiver: optical transmit/receive module. DAC and AOC: factory copper and active
optical assemblies.

Tray: cable support system. Basket tray: wire-mesh tray. Ladder tray: ladder-style support.
Waterfall or spill-out: shaped cable exit. Drop: run down into a rack. Cable manager: device
organising cable paths.

Dressing: arranging and supporting cables. Weaving, sometimes called diving: a cable
repeatedly passing under and over neighbours. Slack: spare length. Service loop: reserved
length for maintenance.

Cable schedule or cutsheet: connection list. SOP: Standard Operating Procedure. MOP:
Method of Procedure. As-built: documentation recording the actual completed installation.

Use the same component and location names when assigning and confirming a task.
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SITE REFERENCE

What you must be shown on site

Complete this with an experienced colleague before the relevant work.

SITE
PROCEDURE
RESPONSIBLE PERSON

SCOPE

Site and hall:

Supervisor and contact method:

Emergency reporting and assembly point:

Required PPE:

Current documents and revisions:

Main racks and their names on the plan:

Front, rear and U markings:

Tray levels for each cable group:

Approved dressing example:

Product bend and fixing instructions:

Fibre inspection and cleaning method:

Test responsibility and results location:

If you have not been shown something, ask before starting that work.
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SITE REFERENCE

Checking readiness for the next task

Record what has been demonstrated, not just what has been read.

SAFETY

ACCURACY

QUALITY

HANDOVER

o Explains when to stop and ask the supervisor.

o Knows the emergency alarm response.

o Finds the correct rack, side, U and port.

o Reads both endpoints and checks labels.

o Recognises the cables and connectors in use.

o Explains trunk preparation and feeding.

o Dresses without weaving, tension or kinks.

o Uses the demonstrated ESD protection and understands optical risk.
o Reports installation status accurately.

o Knows which tasks still require supervision.

Employee: Experienced colleague:

Permitted tasks and supervision level:

Further practice needed:

Date and supervisor confirmation:

The next task is assigned according to demonstrated skills.
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DCTEL SYSTEMS

Good work shows in the details

Practical knowledge for the people building a data centre's physical connections.

DCTel Systems

INSTALLATION  QUALITY « TRAINING

The right cable, the correct port and an orderly route may seem like small details. Together,
they make an installation easier to inspect, maintain and hand over.

DCTel Systems works in data centre cabling infrastructure. Its approach centres on practical
skills, accurate documentation and technician training.

This free handbook is a starting point. Use it with an experienced colleague, return to the
drawings and ask questions. Skill develops through correct actions repeated consistently.

Veselin Todorov « DCTel Systems

Professional profile: linkedin.com/in/veselin-todorov-dctel

Work so that the next person can understand and appreciate what you have done.

Veselin Todorov » DCTel Systems * Edition 3.2 93


https://www.linkedin.com/in/veselin-todorov-dctel

	A Practical Handbook for Data Centre Technicians
	Why I wrote this handbook
	Veselin Todorov
	The experience behind these pages
	How to use this handbook
	Contents
	Where a new installation starts
	From installation to acceptance
	Start with a clear task
	Ask for a benchmark before you start
	Prepare the work area
	Take care around power
	Accessing overhead cable trays
	Heavy equipment and rack stability
	Why an ESD wrist strap matters
	Optical light may be invisible
	Responding to an emergency
	What a data centre does
	Who builds data centres
	What a rack is
	Understanding rack units
	Which side of the rack are you facing?
	What a GPU rack is
	What a CPU rack is
	How devices communicate
	Identifying the main racks
	What an MMR is
	The small rack above the row
	One link through several panels
	Finding the correct rack and port
	What to look for on a port
	How ports are numbered
	Reading the cable schedule
	Cable labels and end-to-end link labels
	Why labels matter
	Tracing a route point by point
	Copper network cables
	The two main fibre types
	Recognising fibre connectors
	Separate transceivers and factory assemblies
	Breakout cables and polarity
	Understanding T0, T1 and higher levels
	What supports the cables
	What POD cabling means here
	Prepare the trunk before laying it
	Unrolling without adding twist
	When a cable retains its coiled shape
	Laying a trunk on the tray
	Lay cables in their final order
	Making a drop into the rack
	What a waterfall does
	Keep cable groups separated
	What cable dressing means
	Recognising cable weaving
	How tightly a cable may bend
	Fitting hook-and-loop straps
	Where the movable guide starts
	Moving the guide and fitting straps
	Where the extra length goes
	Tidy slack without crossings
	Maintain order along the whole route
	Manage slack with a colleague
	Why fibre connectors need inspection
	Clean for the connector and procedure
	Patching a copper cable
	Patching a fibre cable
	Bundle order in the main rack
	The other ends and the overall check
	Working beside live connections
	What one disconnected cable can affect
	How a link is tested
	What testing with Fluke means
	Other instruments and their purpose
	Before pressing TEST
	When the complete link fails
	What completed work looks like
	Who checks and who accepts
	Handling common installation problems
	One task from start to finish
	Handing over to the next shift
	The handover package
	What to practise in your first week
	Exercises with an experienced colleague
	Check your understanding
	Suggested answers
	A quick check before work
	What is changing in AI halls
	Denser fibre and new power designs
	Glossary: racks and equipment
	Glossary: cables and installation
	What you must be shown on site
	Checking readiness for the next task
	Good work shows in the details

