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1. Introduction

The document "Instructions for Robust Fiber" comprises one main document and a
number of appendices.

This appendix, Documentation, contains minimum requirements for how a robust fibre
installation should be documented and which parts should be included in the
documentation. The appendix also contains recommendations and examples of the
possible appearance.

Minimum requirements within the following areas are defined in the appendix.

e General requirements e Cable drawing

e Network overview e Cable specification

e Ducting drawing e Splicing plan

e Location map e Panelcard

e Surveyfiles e Measurement report

e Listof items e Rack layout drawing

e Ducting drawing on private e Accessinformation
building land

e Land agreement

* Registration e Management of the documentation
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Instructions for Robust fiber ...
®



Page 5 of 24

2. Documentation

2.1 General requirements
The documentation must generally contain information that

e describes the complete network,

e facilitates robust operation of the fibre installation.

Furthermore, the documentation must
¢ be able to be transferred between different editable digital formats,

e contain the information that is required in the event of a transfer of ownership of the
fibre installation.

The documentation must be prepared in an editable digital format.

For example, the documentation may be available in a system intended for the
documentation of fibre installations. Alternatively, different parts of the documentation
may comprise different file formats, such as Excel, Word, etc. The documentation must
be handled in a documentation system and with a file format agreed between the client
and the contractor.

The network’s constituent parts must have uniform names.

The names of a network’s constituent parts may differ between different network
owners. Regardless of the names of the various constituent parts in a network, the
network owner must nevertheless have uniform designation for them based on their
function in the network. The structure and the designations must make it possible for
the documentation to be supplemented in the event of any future changes to the
network.

MINIMUM REQUIREMENTS, GENERAL
An individual constituent in a fibre installation must be documented so that:

e It cannot be confused with other parts thanks to being allocated a unique designation.

e It can be located on site by means of the geographic location and/or section being
clearly set out in the documentation.

e Drawings and pictures clearly describe the structure and format of the fibre installation,
as well as how other constituents are connected.

e Properties that are significant for the function of a constituent part in the network are set
out.

e There is a description of how the constituent can be accessed in the event of faults as
well as during modification, operation and maintenance work.

e Designations and other data are accessible, searchable and can be clearly presented
from an operation, maintenance and marketing perspective.
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Consequences in the event of any damage must be able to be surveyed and
assessed rapidly by means of the documentation specifying or indicating:

e Afibre optic cable’s unique designation and its transfer route in the ducting network.

e Afibre link's unique designation, the cable(s) in which it is found and the location of
its termination points.

e A connection’s unique designation and the fibre links it comprises.
e Which connection(s) constitutes a unique customer connection.
e A customer connection’s link to the relevant customer agreement.

e Agreed SLA when the connection is, or is part of, a leased connection, so that a
prioritisation list can be drawn up during troubleshooting.

2.2 Scope
MINIMUM REQUIREMENTS, SCOPE

The documents that are described below must be present as individual
constituents or be incorporated in documentation systems.

The following must be included in the documentation:
Network overview Schematic overview of the network’s geographic extent

Ducting drawing Schematic drawing of ducting (nodes, optical fibre
chambers, cabinets and ducts)

Location map Shows the geographic extent of the ducting, measured
on a digital base map

Survey files Coordinates for introduction on a Location map

List of items List of ducting items for survey file

Location drawing, Planning drawing and approval of duct routing

building land on private building land

Cable drawing Schematic drawing that provides an overview of the fibre

optic cables and how they are connected
Cable specification Specification of fibre optic cable

Splicing plan Detailed drawing that shows fibre optic cables’ splices and
terminations. Can also be a connection table.

Panel card List of terminations of fibre optic cables in ODF, as well as
their connections.

Measurement report Measurement report from delivery measurements in the
form attenuation measurements and/or OTDR
measurements.
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Rack layout drawing

Access information

Land agreement

Distribution point drawing
Distribution point card
Site drawing

Cross-section drawing
for trench

Page 7 of 24

Drawing that shows what is in the rack and in which position
itis located.

Information about keys (pass cards, codes, gate locks)
contact persons and route description to site or node.

Various agreements about the right to route ducts on
another party’s land. The following documents should also
be included in the documentation:

Schematic drawing of the ducts in a distribution point.
Specification of distribution point.
Schematic drawing of site and node area.

Schematic drawing showing a cross-section of a trench
with buried ducts.

2.3 Requirements regarding documentation that
must be included

2.3.1 Network overview

MINIMUM REQUIREMENTS, NETWORK OVERVIEW

A network overview must be drawn up.

The network overview provides a schematic overview of the network’s geographic
extent and the locations it reaches, as well as how these are connected to each other.
The network overview is normally used for marketing purposes in order to describe the

extent of the network.

Example of network overview

D

A
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2.3.2 Ducting

MINIMUM REQUIREMENTS, DUCTING

The documentation must comprise the following documents:
e ducting drawing

e |ocation map

e survey file

o listof items

e ducting drawing, private building land
2.3.2.1 Ducting drawing

MINIMUM REQUIREMENTS, DUCTING DRAWING
Ducting drawing must be produced.

Ducting drawing is a schematic drawing that shows nodes, optical fibre chambers and
connection cabinets, as well as the ducts that connect them. Sub-ducting must also be
shown on the drawing.

In those cases where ducting contains several ducts in the same trench, the identity of
each duct must be clear by means of the duct's colour code and/or labelling at either
end. Colour codes or labelling of sub-ducts and microducts must also be presented.

OFC 2 FC4
= OFC DB5x7/3,5
PV110 (4x14/10) SS1-EU-1, OPTO1:04
N1-B1-DUCT1 S§81-EU-2, OPTO1:05
N1-B1-DUCT1:SUB1 PE 40/32 (14/10) PE 40/32 (14/10) SS1-EU-3, OPTO1:06
OPTO1:01 PV 110 B1-B2-DUCT1 B3-B4-DUCT1 SS1-EU-4, OPTO1:07
N1-B1-DUCT1:SUB2 N1-B1-DUCT2 B1-B2-DUCT1:SUB1 B3-B4-DUCT1:SUB1 SS1-EU-5, OPTO1:08
N1-B1-DUCT1:SUB3 OPTO1:03 OPTO1:01
N1-B1-DUCT1:SUB
— OR, Fibre street 1
. [ — YE, Fibre street 3
i i !
Site 3 \ OFC 1 OFC 3 SP"ce RE, Fibre street 5
Node 1 cabinet 1 ————— WH, Fibre street 7
g —— GR, Fibre street 9
PV110 (4x14/10) 14/10
c ’ B1-B3-DUCT1 B3-SS1-DUCT1
1055605100 B1-B3-DUCT1:SUB1 OPTO1:02
french OPTO1:01
Optical Fibre B
OFC Chamber B1-B3-DUCT1:SUB2
B1-B3-DUCT1:SUB3
EU Subscriber B1-B3-DUCT1:SUB4
Example pf ducting drawing.
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MINIMUM REQUIREMENTS, LOCATION MAP
Location map must be produced.

need to be identified and indicated.

The location map shows the geographic extent of the ducting on a digital base map
The location map is used e.g. during excavation work where cables in the work area

location map.

A survey file containing coordinates and a list of items constitute the basis for the

The coordinate system that is used must be specified

(e.g. WGS 84, RT 90 2.5 gon V, SWEREF 99 TM or SWEREF 99 (local zone)).

O U]
=
Fibre street 1

Fibre street 3| |Fibre street 5| Fibre stregt 7 | Fibre s!eet 9
OFC 3

DB 5x7/3,5

Fibre street

& _h
- =

Street cabinet 1

A8 )
DB 14/10

| el

[
n .
/

Example of location map.
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Below is an example of a list of measured coordinates that has been created during
geodetic position measurement of the ducting. Z indicates the height in metres above
sea level (in principle) and can be used to determine the flatness of the ducting’s

routing.
No. X Y Z
0001 6403406.196 1272605.785 17.916
0002 6403402.562 1272608.213 17.677
0003 6403400.5 1272611.273 17.555
0004 6403399.576 1272614.513 17.717
2.3.2.4 Listof items
Example of list of surveyed items
No. ltem X Y pA
0042 c2 6405249.313 1271802.695 30.194
0043 E2 6405249.395 1271802.762 30.05
0044 H2 6405249.461 1271802.589 30.154
0045 C2 6405249.213  1271802.648 30.13
Examples of items:
C2 = Duct

E2 = Switch cabinet
H2 = Optical fibre chamber

MINIMUM REQUIREMENTS IN THE CASE OF SEARCH WIRE

Where search wire has been used, the documentation must also contain information
showing the points at which the search wire is accessible.

2.3.2.5 Location drawing, private building land

MINIMUM REQUIREMENTS, LOCATION DRAWING

Location drawing must be produced, with agreed position for cable routing on private
building land.

The location drawing must show where on the plot the cable connects, where it is to be
routed on the plot, and also show where connection to the house takes place. The
drawing is created in consultation with the plot owner. The drawing should be signed
by both network owner (or contractor) and house owner at the time of planning.

In the event of significant changes in the actual cable position, the landowner shall be
informed of the deviations.

Instructions for Robust fiber
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Drawings should also be produced in cases where the house owner is excavating on his

own plot. The plot owner must have his own specimen or a copy.

See example at the end of the appendix.
2.3.2.6 Register fibre installation

MINIMUM REQUIREMENTS, REGISTRATION

The fibre installation must be registered.

The fibre installations must be registered in accordance with Appendix 8
Ledningskollen or in accordance with local procedures and regulations.

2.3.3 Fibre optic cables

MINIMUM REQUIREMENTS, FIBRE OPTIC CABLES

The documentation must comprise the following documents:
e cable drawing

e cable specification

¢ splicing plan (connection table)

e panel card

e measurement report

2.3.3.1 Cable drawing

MINIMUM REQUIREMENTS, CABLE DRAWING
e A cable drawing must be present.
e ltshould be stated in which duct a cable is placed.

The cable drawing is a schematic drawing that provides an overview of the fibre optic
cables and how they are connected via distribution points and terminations.

OFC 2 OFC 4
OPTO1:04, 2f
& OPTO1:05, 2f
N
= o OPTO1:06, 2f
g % § % OPTO1:07, 2;
e 3 9 e (,, 9 OPTO1:08, 2
OPTO1:01 88 § o Splice
96-fibres : 5 m 3 3 cabinet 1
— Fibre street 1
Site 3 [—— Fibre street 3
Node 1 \,} \/I[ <]I Fibre street 5
e f—— Fibre street 7
— Fibre street 9
OFC 1 OFC 3
) ) OPTO1:01 OPTO1:02
CPhcdl Bl 96-fibres: 90 m 12-fibres: 20 m

OFC Chamber
EU Subscriber

Example, cable drawing.
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2.3.3.2 Cable specification

MINIMUM REQUIREMENTS, CABLE SPECIFICATION
e A cable specification must be present.

The cable specification is a specification of the individual fibre optic cable, with
information about e.g. the cable’s designation, the manufacturer’s designation, the
number of fibres and the length of the fibre optic cable.

Details Information

Designation OPTO1

Type of cable according to ITU-T | ITU-T G.652.D

Number of fibres 96

Manufacturer’'s designation XYZ 1234-9876-96

Technical specification See document ABC-0345-96
Carried out by contractor, date Optodragarna AB, 01/04/2016
Length 684 m

Splicing points and splicing boxes | See document DEF-0678-87
Measurement report See document GHI-987-654

Example of cable specification.

Instructions for Robust fiber ...
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2.3.3.3 Splicing plan

MINIMUM REQUIREMENTS, SPLICING PLAN

A splicing plan must be drawn up.

The splicing plan is a detailed drawing or a connection table that shows fibre optic
cables’ splices and terminations.

It must be clear from the splicing plan how individual fibres are spliced in the splicing
unit and terminated in ODF.

........................................

MH 3
MH 1 Splice
________ Splice 1 : | pr——
(o) (T il i i
PR 8 i
WEe ] el ey
POt /] e ———
S t A— i
L :
E' 3 33:3:3'—3::Z33:132:3:333:333::31::::::} ——————————— e &
L e— — i §e-nn L
U § T T i
Splice cabinet 1
Splice 3

OFC Optical Fibre Fiber 1, 2; EU 1, Fibre street 1

Chamber Fiber 3, 4; EU 2, Fibre street 3

Fiber 5, 6; EU 3, Fibre street 5
Fiber 7, 8; EU 4, Fibre street 7
Fiber 9, 10; EU 5, Fibre street 9

EU Subscriber

1-12

Example, splicing plan.

2.3.3.4 Panel card

MINIMUM REQUIREMENTS, PANEL CARD

A panel card must be produced.

A panel card is a list of terminations in an ODF.

The panel card must contain information about the position of fibres in ODF rack and
ODF panel, as well as information about where the other end of the fibre optic cable is
terminated. It must also contain information about where a connection cable in a
particular position is connected, as well as information about the connection.
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2.3.3.5 Measurement report
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MINIMUM REQUIREMENTS, MEASUREMENT REPORT

e Measurement reports from delivery measurements in the form of OTDR
measurements must be included in the documentation.

e Used measuring instruments must be specified in the measurement report. Software
for reading the measurement results must be included in the documentation.

See Robust Fiber's instructions, appendix 2, points 2.5.11-13 for minimum
requirements during measurement.

The measurement report is ideally attached to the cable specification. The format of the

measurement record can be PDF.

OTDR Report

File - trumma_4_ab_1550.sor
Cable ID :

Fiber ID :

Operator :

Range : 20.4 km

IOR: 1.4700

End Threshold : 3.00 dB

Test Date - 02-26-2016 15:55:43
Orig.Location :

Term_Location :

Fiber Type : Conventional Singlemode Fiber
PulseWidth : 100 ns

Scatter Coef. - -51.80 dB

NRefl. Threshold - 0.00 dB

Device : palmOTDR

Wavelength : 1550 nm
Average Time : 00:01:00
Refl. Threshold : -52.00 dB

Trace 2.025 km/Div 2.903 dB/Div

B 18.0207 km
| \
] ]
~e | |
- ~ L " e ~ - ~ ~ = '| I‘.l T
Markers A/B Marker A
AB: 17.6740 km Position: 0.347km
2pt. Loss: 8438 dB Ins. Loss at #1: -—dB
2pt. Attenuation: 0.477 dB/km Reflectance at#1: 44 490 dB
LSA-Attenuation: 0.534 dB/km Cum.Loss to A: -0.100 dB
Total Fiber Information
Total Length:18.166 km Toftal Loss:8.361 dB Total Attn_20 460 dB/km
Event Table
No.  Type Location[km] Refi.[dB] InsLoss[dB]  Atn[dBkm]  Cumloss[dB] DistPrev[km] DistEndkm] Loss Prev.[dB] Comment
1 Start 0.0000 44.490 -— -— -— 0.000 18.166 -— -—
2 NonRefl. 1.2466 -— 0.433 0.198 0.257 1.247 16.919 0.257 dB -—
3 NonRefl. 28705 -— 0.103 0.183 0.990 1624 15.296 0.300 dB -—
4 NonRefl. 4.9150 -— 0.147 0.186 1.474 2045 13.251 0.381dB -—
5 NnnRefl R 1008 -— 1 NARR n18f 1 8A1 1785 11 9RA N 240 AR _——

Example, measurement report, OTDR measurement.
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2.3.4 Sites and nodes

2.3.4.1 Rack layout drawing

MINIMUM REQUIREMENTS, RACK LAYOUT DRAWING

There must be a rack layout drawing.

ST2

01A

ODFO1

ODFO2

114

ODFO3|

ODFO4

21i

31A

418

51A

Gla

Fin

Bia

91n

Position Typ

01A ODF 96x5C
01C ODF 96xSC
11A ODF 96x5C
11C ODF 48x5C
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OPTO5
OPTO9
OPTO1
OPTO4
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2.3.4.2 Access information

MINIMUM REQUIREMENTS FOR ACCESS INFORMATION

Access information must be present.

The access information is a document that shows the route to a site or node (route
description), where keys (pass cards, codes, gate locks) are located and which keys
are required, as well as who is the responsible contact person for the site or node.
Particularly important in the event of placement at another property owner.

Example, access information:

Access information

Network owner

Site designation

Node designation

Street address

Town
Coordinates X and Y| X: Y:

Created by
Approved by
Date

Directions
Key information

Property manager

Contact person
property
Electricity grid
owner

Contact, electricity
grid

Location of
equipment

Location of
demarcation point

Other information

Space for image

Instructions for Robust fiber .....
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2.3.5 Land agreement

MINIMUM REQUIREMENTS, LAND AGREEMENT

Required land agreements must be dawn up and stored together with the
documentation.

Agreements regarding access to land are available in several different variants and with
different purposes.

There must be a general land agreement as a basis, which has been entered into
between the network owner and the local authority where the fibre installation is to be
built. A general land agreement regulates the right to have cables in municipal land,
regulations for restoration, any costs for future maintenance, etc.

Below are examples of various types of agreements:

Land lease agreement

e Agreement where the land owner grants e.g. the cable owner the right to use the
land for laying cables. Binding for a maximum of 25 years (in planned ground) or 50
years (other ground). One agreement is entered into per property.

Utility easements

¢ The strongest form of agreement for cables. Regulates the right for legal entities to
route cables through the property of other parties. A cadastral survey must be
performed and utility easements apply until further notice and are presented on the
property register map. Utility easements can relate to several properties.

Usufruct agreement

e Agreement that regulates the right to use something that is owned by another party.
An example of this is the hiring of ducts.

Easement

e Can e.g. regulate the right to use another party’s land for roads up to the site.

Other agreements and terms

e Forexample, agreements regarding terms and conditions for collocation, agreements
regarding cable location with land owner.

Agreement templates can be obtained from the Federation of Swedish Farmers, the
Swedish Broadband Forum, Byanéatsforum, etc.

Appendix 5. Documentation
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2.4 Documents that should be included

The following documents are not mandatory but should be included. If the documents

are included in the documentation, the minimum requirements must be met.

2.4.1 Distribution point drawing

When several ducts terminate in or pass a optical fibre chamber or a switch cabinet, the
documentation should be supplemented with a distribution point drawing. This should

give a schematic presentation of the distribution point with ducts.

PV110 (4x14/10)

N1-B1-DUCT1
N1-B1-DUCT1:SUB1
N1-B1-DUCT1:SUB2
N1-B1-DUCT1:SUB3
N1-B1-DUCT1:SUB4

OFC 2

e,

OFC 1

PE 40/32 (14/10)
B1-B2-DUCT1
B1-B2-DUCT1:SUB1

OFC 3

Site 3
Node 1
PV 110
N1-B1-DUCT2
Optical Fibre

OFC Chamber
EU Subscriber

Example of distribution point drawing.

Instructions for Robust fiber
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2.4.2 Distribution point card

A distribution point card is a specification showing information about the distribution
point. Distribution point cards should be produced and can contain all the information
or refer to other documents.

Examples:

Details Information

Distribution point designation Optical fibre chamber 1

Type of distribution Optical fibre chamber level with the ground
surface

Manufacturer’s type designation ABC-3456-78

Material Concrete with cast iron cover

I(;zi?ﬁra:(ljmheer;;ftns in mm: width, 1200 x 800 x 600

Type of shell protection Cast iron cover at ground level, inner hatch
with lock

Layout drawing Document ABC-12324-09

Accuracy class during survey Accuracy class 2

Assignment agregment, rental Land agreement ABD-12345

agreement or similar

Example of distribution point card.

2.4.3 Site drawing

The site drawing is a schematic drawing that should be produced and that presents the
internal space in a site. The drawing must present designations, and the nodes, racks
and other units found in the site, as well as where they are located.

Rack/stand 1 [ Rack/stand 2 (4 Rack/stand 3
D S01 D S02 D S03 D
Site 1
D01

D Rack/stand 6 D Rack/stand 5

Rack/stand 4 D
S06 S05

S04

]

Example, site drawing.

Instructions for Robust fiber ...
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2.4.4 Cross-section drawing for trench
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The drawing is a schematic drawing that shows a cross-section of buried ducts and their

designation, including sub-ducts.

The drawing must set out relevant ducts, their designations and mutual location in the
trench. The direction of the cross-section must also be specified.

Towards MH 1

PV110 (4x14/10)

N1-B1-DUCT1
N1-B1DUCT1:SUB1
N1-B1-DUCT1:SUB2
N1-B1-DUCT1:SUB3
N1-B1-DUCT1:SUB4

Example, cross-section drawing for trench.

2.5 Management of documentation

The documentation must be viewed and handled as sensitive information, as it
describes the network’s extent, structure and geographic location. The documentation
may therefore only be passed to outside parties in accordance with settled regulations.

MINIMUM REQUIREMENTS FOR MANAGEMENT:

e There must be an appointed function that continually updates the documentation in the
event of changes in the fibre installation

° .‘ < |
|
pvio ¢ L, F $2
N1-B1-DUCT2 | = ' | " x5
* @ |

s The electronic version of the documentation must be stored in such a way that the risk of

it being lost is minimised.

s The documentation must be stored in such a way that it is accessible in the event of
actual or anticipated fault situations, so that faults can be rectified quickly.

Recommendation

It is recommended to have backups in at least two different physical locations and that

re-reading is carried out annually.

Instructions for Robust fiber
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Location drawing with approval
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Network owner Date

Area Company

Street address Town

Fixed designation Filled in
by

Checklist

~0

Other information

Location of transfer point in relation to street agreed

Marking for transfer point in relation to street located

Instructions for Robust fiber
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additional costs

If the number of excavated metres exceeds that which is included, customer notified about

Customer notified that only rough restoration is performed on building land

Location of intake point in the property agreed

Marking for intake point in the property located

Customer notified that cable protection chute is placed on facade

Customer notified that 5 metre internal installation is included

Transfer route for internal installation agreed

Location of installation of fibre termination agreed

Location of placement of media converter agreed

Other:

Information

Yes

No

Is there existing ducting between plot boundary and property?

Is there a cellar?

Is there a crawl space? (leave note about access under “"Other”)

Does the customer approve work on the building plot being carried out when the
customer is not at home?

Instructions for Robust fiber
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|
1\ 18:2 |
\
Y\i

N

Plot sketch

Approval

Information provided in this form is hereby approved

Property owner 1

Property owner 2

Clarification Clarification

Planner

Clarification

Instructions for Robust fiber
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