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The execution of FEED (front-end engineering and design)
services require detailed knowledge of the pipeline track surface.

The geometric project aims to identify and define the surface
quantitative occurrences and the materials for hiring.

The Iinterferences are usually surveyed and identified by
planimetric coordinates and presented in the form of specific
reports and drawings in the 1:1000 and 1:200 H/V scales.
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The Interference Map was developed as a management tool
for the monitoring, control and provision of information for both the
Contracted and Contracting Parties.

The definition of the tasks, the work logistics and the decision making
are facilitated when the elements of interest are spatially
represented in a single environment with appropriate scale, allowing in
this way the visualization of the whole.
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1 - Project -*ab‘ﬂ
Schematic Map B ey
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Objective: Schedule and
monitor the

implementation of field |
services: Crossings, Cross
rivers, Surveys, APP’s,
Wetlands, etc.;

Advantages:

Logistics

Visualization

Aerial image.
Team Distribution.
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Additional Topography Crossihg Studies
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Interference Survey

IMTERFEREMCIAS DESCRIGAD COORDENADA M COORDENADAE REGISTRO FOTOGRAFICO

ﬁ.rea!:l:l langador de 18"

Area Petrobras 9.435.166 700.747

Outras interferéncias |

Cerca [ Adutora / Dutos 9.435.004
Cruzamento duto

Cruzamento duto f Outras

: NS Adutora [ Poste 9.424 B7B
interferéncizs
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2 — Interference Map
(first evolution- by means of hypsometric image)

@ Objective: Plan the activities (MD Scope), its logistics and
control;

@ Advantages: Possibility of relief information cross-checking, with

the surface occurrences and thelr technlcal requwements of the
project.

Detail on Interference Map, based on the Hypsometric image.




PIPELINE RIGHT-OF-WAY INTERFERENCE
MAP: A MANAGEMENT TOOL

September 20-12

 Track Study for Pipelines

Hypsometric Image
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The elements that can be represented on the interference map:

@ Accesses/Service Paths; @ Water Mains;

@ Existing and Designed Street @ Hydrology;

Construction Layout @ Right-of-Way Guidelines;
@ Debris; @ Transmission Lines;

@ Optical Fiber; @ Noteworthy Points;

@ Highways/ Railways; @ Valves and complements;
@ Critical Points; @ Preclusion Areas;

@ Pipeline Crossings; @ Geotechnical Units;

@ Designed Valves; @ Bridges;

@ Flooded / Floodable Areas; @ Vegetation;

@ Geotechnical Works; @goutcrops.

@ Municipality Limits;

@ Constructive Method;

@ Passages;

@ Crossings;

@ Supportability Points;
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3 - Project Follow-Up Map

(second evolution— insertion of project elements)

@ Objective: Management and presentation of the contract services,

iIn tables and graphs containing the project numbers and their
relative positions in the single line form.

@ Advantages: Feed Project presentation in a single document.
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Follow-Up Map
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Area seca / molhada Revestimento Vegetal

BEREGETACAD FIRONTARE

Project Graphs.
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4 — GIS — Geographic Information System

(third evolution— management tool)

Project Follow-up Map Consolidation as a management tool for
Linear Project

Quick visualization of the work stages and progress




Objective: Field work
logistics

Data used: Coordinates
of the access roads,
crossings, intersections,
hindering areas, etc.
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Objective: Objective: Technical Objective:

Project activities information presentation = Management Tool
planning

Data used: Interference Data used: Spatial Data used: Project

from the previous localization of the project Follow-up Map data

model, drilling points,  elements and qualification consolidation in

PCM, GPR and SBP and quantification in Georeferenced
surveys, complementary tabular format, platform.
topography, panoramic  represented in the same

and hypsometric document.

images.



Project Schematic
Map

Context: COMPERIJ-
REDUC/TECAM FEED
Services

Cartographic Base:
Pipeline Mosaic at
1:10.000 scale.

PIPELINE RIGHT-OF-WAY INTERFERENCE

MAP: A MANAGEMENT TOOL

Interference Map

Context: COMPERIJ-
REDUC/TECAM FEED
Services

Cartographic Base:
Composition
Image(Hypsometric +
LASER Signal Intensity)
1:1.000

Project Follow-up Map

p"';"".ll"u.'-llﬂ'-'1 m.l.lﬂi : i ]

Context: COMPERIJ-
REDUC/TECAM FEED
Services

Cartographic Base:
Composition
Image(Hypsometric +
LASER Signal Intensity)
1:1.000 - data base

Context:
Linear Works Services

Cartographic Base: -
Composition image
1:1.000. Vector data base
available.

Data Base: Work
information
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4 — GIS

Objective: Allow the Ilinking of geo-referenced Iimages and
documents in order to keep the manager informed of all ongoing activities.

Advantages: User friendly environment, using free software. Immediate
update, quick and easy, without the need to send files to the database.

In order to meet this purpose, two areas were created, one with a view
of the map data (images and vectors) and another one for follow-up
services.

In the graphic area, vector data and images are available for the
viewing of the cartographic base. Access to the system is performed by a
browser without the need to install specific plugins and without the need

for users to send files every data update.




APA DE INTERFERENCIAS DA FAIXA DE
DUTOS: UMA FERRAMENTA GERENCIAL

Management
Communication

_ Supervision
Design data And

Planning
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Layers Control

Main Accesses
XGuidelines
Stacks

Paved Roads
Railway
Hydrography
Track Side
Transmission Line
Hypsometric
Passages
Crossings
Pipeline
Welding

Update Map

GIS — User Friendly— Spatial Visualization of the Work

Example chosen— Construction Stage and Pipeline
Assembly

L —-

Controle de Layers

" Acessos Prioritérios

I¥ Dirstriz

[T Estacas

T Estradas Pavimentzdas
I Ferrovias

IPELINE RIGHT-OF-WAY INTERFERENCE

MAP: A MANAGEMENT TOOL

MANAGEMENT TOOL

Sistema para controle de andamento de obra

I¥ Hidrografiz

I™ Latersl da Faics

I Linha de Transmiss3o
™ Hipsometrtico

[¥ Travessias

[¥ Cruzamentos

™ Tubo
[T solda

Atualizar Mapa




- PIPELINE RIGHT-OF-WAY INTERFERENCE
MAP: A MANAGEMENT TOOL

Layers: Layers control area (enables and disables).
Legend: Informs the active layers style.

Work stages: Shows the work stages being followed up by the system.
Every stage contains links for further information.

Work development: Provides quick visualization of the work
development, where each color determines the activity status.

FINISHED
Yellow: IN PROGRESS
White: NOT STARTED

STOPED
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Work Stages
Phases: Area for the indication of steps followed up by the system.

Phases Development: Area for quick visualization of the progress of
steps, where each color determines the status of the activity.

> FINISHED Yellow: IN PROGRESS
White: NOT STARTED STOPED

Legenda

Legend
Topography Signaling

Formulario de atualizacso

Updating Form Cadastrar
. Estatisticas
Register
Statistics
Back

Track guideline localization
Track Limitation

Vegetal Removal
Earthmoving
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Work progress control system

General track articulation
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A E
Data 0 aMPpIe
3 Qpe 0 s10[S
[/ s Qpe 0
N FASES
» a a A - i
D PIp Y Cadastro: Abertura de Pista
% elding
1 ABERTURA DE PISTA KM: 36
" 9 2 DESFILE DE TUBDOS
) R C 0 0 3 SOLDA 0.8 =
Locacgdo da diretriz da faixa: 800m
" » or-10 0 ) 4 ABAIXAMENTO realizadn
5 TRAVESSIAS = i e >00m
% dro - i Demarcacdo da Faixa: realizaijo
~ & CRUZAMENTOS
(/) O cCO 0Jo 0
7 | TESTE HIDROSTATICO Supressdo Vegetal: Y
% olfle U U 8 RECOMPOSICAD DA PISTH |
9 CONDICIONAMENTO Observagio: habilita a inserir
observagéo
» Terraplenagem: :
00 '
% Observacao:

Pe 0 A0 D | Enviar H Limpar |
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Controle de

C Acessos Prioritarios

p Criretriz

I7 Eztacas

C Estradas Pavirentadas
I_ Ferrowiaz

C Hidrografia

O Lateral da Faixa

[ Linha de Transmizs3o
I_ Hipsometrico

p Irmagerm

I_ Trawessiaz

I_ Cruzarmentos

2 Abaixarnento de Tubos
7 Solda

Atualizar Mapa |

O Articulag3o da Faixa
Estacas THT
Diretriz

*/ Estacas
Abaixamenta de Tubos
Finalizado
oy Abaixarnento de Tubos
" Pendante

Abaixamento de Tubos
Andarnento




Register
Statistics

Back

Bevel Cleaning
Welding

NDT — Non-Destructive
Tests

Welding Repair
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O Articulzcio da Feia

¥ Soldas Finalzado

# Soldas Pendznts
Soldzs Andamento

Formulario de atualizacgo

Cadastrar
Estatisticas

Voltar

3

Andamento Obra

Limpeza de Bizeis

Soldagem

END - Ensaios ndn destrutivos

Reparos de Solda

Work Progress — Welding




Updating Form

Register
Statistics
Back

Gasket Coating
Trench Opening

Column Repairs (Coating)

Sinking

Column Protection

Covering
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0O Articulzcdo da Fabz
Absmameanto de Tubos
Finglizado

- Abanmmento de Tubos

" Pendentz

Absiamento de Tubos
Andzmento

Formulsrio de stualizagio

Cadastrar
Estafisticas
Valtar

Revestimento de Juntzs

Abertura de Vala

Reparcs de Coluna [Revestimenta)

Ababmento

Protecdo de Coluna

Cabertura

Work Progress — Sinking
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Work Progress — Crossings

Legenda

O Articulagio da Faixa

¥ Cruzamentos

Farmulario de atualizacio

Cadastrar

Register
Statistics Estatisticas
Back Yaltar

S|eeve P|pe Ramm i ng Cravagdo de Tubo Camisa
Gasket Coatin g Revestimento de Juntas
L-aUhCh I ng Lancamento

Tie in

Cruzamento da RI-112 {Km 017 Docurento Fakografico Feelatdrio Técnico ndo disponivel
Cruzamento da BR-493 {Km 027 Documento Fotografico Relatdrio Técnico
Cruzamento 01 Estrada 380 Francisco {Km 0323 Documento Fotografico Relatdrio Técnico
|Cruzamento 02 Estrada 580 Francisco (Km 033): Docurenta Fakografico Relatdrio Técnica
Cruzamento 03 Estrada 540 Francisco (Km 034): Docurnento Fokografico Relatdrio Técnico
Cruzamento 04 Estrada de Maué (Km 037): Docurento Fakografico Relatdrio Técnica

Field data
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Work Progress - Passages

Legenda

O articulag3o da Faixa
¥ Trawvessias

Formulario de atualizacdo

Reg iSte § Cadastrar
Statistics Estatisticas
BaCk walkar

Gasket Coating Revestimento de Juntas | |
Launching Langamento | P
Covering Cobertura

THS THS | | 7

Travessia do Rio Macacu (Km 0013: Drocumento Fotografico  [Relatorio Técnico ndo disponivel
Travessia do Rio Guapiagu (K 007): Documento Fotografico  |Relakdrio Técnico
Trawessia do Rio Guapinmivim (Km 011): Diocumento Fotografico  [Relatdrio Técnico
Trawessia do Canal Santa Guilhermina - Braco Irirvi (Km 0238): Diocumento Fokografico  [Relatdrio Técnico
Documento Fotografico  [Relaktdrio Técnico
Trawessia do Rio Estrela (Km 044 Documento Fotografico  [Relatdrio Técnico

Santa Guilhermina— Iriri Arm (km 028):
Estrela River (km 044):
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Topography Signaling

Updating Form

Register Cadastrar

Statistics Estatiticas

Back I'-I':'_h'af

<Andamentn b3 - Teste Hidmsta’ticu>

film iilkm 2im 30 Allkm ki

km
I | ] | | |
f [ 1 1 | !

Work Progress — Hydrostatic Test
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Ll PETROBRAS

Legenda

=]
—~F

Topography Signaling

| singlizacan_topografis

Updating Form

RELATORID DO PLAKG AMBIENTAL DE
SERVICOSE - FAS

Anean (| = Azt ¢ WMscidan Vikgadoan
Racomen LEEE Y

REV ¥
1

¥ i

Register Cadastrar o grvmeirgy

.. Estatisticas o0 11400 17100 22000 n
Statistics

Back <Andamento Obra - Recompasicao de PistD

0 km
L

Grooves i
Lateral and Cross Drainage
Sowing

Fence Repair and Track Semesdurs
Signaling
Owner Approval

Drenagem Latersl & Transverszl

Reestab, de carca & Sinalzacio de Faia

Nzda Consta Proprietério

Work Progress — Track Rearrangement
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Topography Signaling ¥ sinalizacao_topografi

Updating Form

Formulério de atuaizaao

Register
Cadastrar

Statistics Estatisticas

Back Voliar

Inertzacéo da Linha

Line Inertization

Work Progress — Conditioning
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@tiﬁitica: Abertura de @

Andamento Obra - Abertura de Pista

Statistics

T
| | | | | | | | | |
Locacio da diratriz da Faixa | | | | || | (=] | | | | | | | | |

Total executado: BE Finalizado - 66% | |
Ern andarnento - 0% |
|
J

Pendéncia - 2% I
B iniciar - 32% |

Marnarcacin da Faiva

Total executado: BE% | Finalizade - 6636 | | ]
Erm andarmenta - 0% |

Pendéncia - 2% I |

Miniar-dzw |
Supressio Wegetsl TP T T T T e e (17 117 117 T

Total executado: BE% Finalizado - 663 | b
Erm andarmenta - 0% |
Pendéncia - 2% I |

Amicar-zew ] ]

Teresplenagern | PP [ [[[ [[] ]

Total executado: BE% | Finalizado - 663 | b
Er andarnenta - 03 |
Pendéncia - 294 I |

Amicar-zew ]
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ETAPA DA OBRA - CON STRI.I'C;E'D E MONTAGEM DE DUTOS
Emnug_lrama Cronograma
Previsto Realizado
Linha Base
N" FASES
Dias % Dbra Dias ® *
por fase obra
1 ABERTURA DE PISTA 124 14,345 T8 E230 8,02
2 DESFILE DE TUBDS 121 13,99 B B3TE THM
3 S0OLDA 136 18,725 449 603 B BB
4 ABAIXAMENTO 142 16425 40 2817 4 B2
5 TRAYESSIAS a9 10,29 b2 RE40 B0
B CRUZAMENTOS 137 15,5845 b2 rs: 1 B0
¥ TESTE HIDROSTATICO 32 3,70 i} 0,002 0,002
8 RECOMPOSIGAD DA PISTH T4 856 24 e 207
| CONDICIONAMENTO 10 1162 i} 0,002 0,002
100,003 4 B2
Taotal Previsto Obra 240 dias Auangn F're-.u.sm Hbra
dias corridos

Statistics

B ABERTURA DEPISTA

m50LDA

W ABAD{AMENTD

B TRAVESSIAS

B CRUZAMENTOS
TESTE HIDROSTATICD

RECOMPOSICAD DA PISTA

CONDIC

IDNAMENTD
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Stage- Pipeline Assembly Construction

Comparative table- schedule and physical progress
Management Tool

Resumo da Cbra

 E—

ETAPA DA OBRA - CONSTRUCAO E MONTAGEM DE DUTOS
TraCk O pe n i N g Linha Base Cronograma Previsto Ferramenta Gerencial SIG

. Fases z o Avanco KM [ Unidade

Alignment Fiskos Enecutads

o 66 % 33

Welding 52.75 % 26.375
o 41.9 %

Lowering 2% 18

Sinking s $

Passages ¢ 0% g
o RECOMPOSICAD DA PISTA

Crossings CONDICIONAMENTC

Hydrostatic Test e

Track Rearrangement

Conditioning

AEERTURA DE PISTA
DESFILE DE TUBOS
SOLDA
ABATKAMENTC
TRAVESSIAS
CRUZAMENTOS
TESTE HIDROSTATICO

13.8
0% ']

sl ulB B 16 (E R §

wO | s R | | [ |

OBRA REALIZADO

I ASERATURA DE PISTA (9.44%)

B DESFILE DE TUBOS (7T-30%:)
SOLDA 8. T2%)

B AGAIKAMENTD [5.00%)

B TRAVESSIAS (7 &7

Bl CRUZAMEN (.08

Il TESTE HIDROSTATICO (0%

B RECOMPOSICAD DA PESTA (1,543
COMNDICIONAMENTO (0%

W A RECIAR (55.3%
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Existing Data

Specifications Licitation

Georeferenced Map

© vambase —

Geographic Information
System- GIS Management

Z0=4>HZ>r U< -

As Built
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Conclusion

Consolidation of the Project Follow-up Map as a management
tool for Linear Works:

UWork planning and logistics;

UWork progress simulation.

URecord of the evolution and of the physical progress of the work;
UAnalysis / evaluation of the teams productivity ;

UAnticipation of possible problems in the work;

UDecision making;

Ulnformation consistency;

UWork general follow-up;

UData Book libraries;

UPreparation for As Built;

UWork optimization;

UDaily follow-up of the production, even when away from work, in
a faster way;
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