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Why should surveyors focus on the Energy Sector?

« an extremely wide range of applications
« utilization of all kinds of data capture and modeling methods
« 3D and BIM models required for all engineering disciplines

e Surveying engineers can contribute throughout the entire life cycle of
any project

— Initial documentation
— progess monitoring
— project handover
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Data Processing — Project deliverables

« 3D CAD Models

« 3D BIM Models

« Elevation Views, Sections , Plan Views - Relational Drawings
« Terrain Modelling

« 3D collaboration models

« 3D visualizations

 Bills of quantities
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Englneerlng appllcatlons
As-built documentation
« BIM
« Facility Managment
+ Finite Element Analysis A
- Computational Fluid Dynamics #
« 3D Comparison
« 3D monitoring
« 3D Collision check
« 3D Fabrication
« 3D Prototyping

« 3D Printing

* Volumetric Surveys
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Our Team

Artemis Valanis,

Anders Nesse, BIM modelling,
Photogrammetry : = photogrammetry
Ulf Hagnefelt,
3D Scanning
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+ 2900 employees Norconsult is Norway’s and one of
* 80 offices in 11 countries the Nordic countries’ Ieading
multidisciplinary engineering and

design consultancies

* NOK 3,8 billions in revenue *

*Pr. 01.01.2015

88% 100% 100% 100% 100%

P by ——

/I :%’

Technogarden Engineering  |Norconsult Informasjonssst
Resources (Norway, Sweden) AS

Norconsult Astando AB

- . . -

Norconsult AB (Sweden) Ntzgg::]ualtﬂgl = Solem Arkitektur AS

Norconsult Faltgeoteknik

AB

100%

NorCiv Engineering
Co. Ltd
(South-Africa) : (Thailand)

Norconsult Africa

NorPower Sdn Bhd
(Malaysia)

Norconsult Laos
(Pty) Ltd Co. Lid

Norconsult
Andina SA Norconsult Peru SAC
(Chile)
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http://www.norconsult.la/?did=9089476
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More than 50 years of mternatlonal experlence T

# Countries where we had offices in 2014
Countries where we have had projects in 2014
@ Countries where we have had projects since 1956
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3 projects case studies

« A Project on New Construction Design
« A Rehabilitation Project
« A 3D Documentation Project
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Project descrition:

« New hydropower plant

 The biggest of its kind

 Entirely designed in 3D as a BIM model

« A Completely Paperless Project

« 1sqKm Project Area

« Aerial and terrastrial Laser Scanning, Aerial and Ground image data, GIS data,

Geodetic surveys
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Project descrition:

* Large project for rehabilitation and upgrade of a number of plants

« 3D documentation and modeling of a hydropower station including the existing
waterways

 Terrastrial Laser Scanning and use of ROV for scanning the waterways
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Existing Data
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?’. Platinum Partners: Diamond Partner
® e = o 4% Land Information
NZzIS ©Trimble. @esrl g New Zealand




I 1\ VVUI AL Iy v VCCN 22U | O

W CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Yy

from disaster

=R
¢ & )| 5] FANO_SWEDISH_PROJECTS\BALLFORSEN\ TruView_Ballforsen\ TruView\SiteMap.htm £~ ¢ || 2 TruView 2 TruView @ site Map £e:
Here is the site map: ~

Platinum Partners: Diamond Partner

©Trimble @esri & ™

Toitd te whenua



FIG Working Week 2016

N
e CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 R@COVGW
O o B— e : - from disaster

== ~—= —y —
‘%amm Bl s HE - P, < B
? o o

v | ko | e

o
i
omll [
o
e

n 1
> -ﬂl!|ql.l

11 g
wlh"

' "
!£|| ﬂ
i

Tl

£ @ ,ﬁmM“

Station OgS

IHI Platinum Partners: Diamond Partner
p - o 4 Land Information
NZIS ©Trimble @esri L4 vow b

Toitd te when



Recovery

from disaster

IHI % Platinum Partners: Diamond Partner
O o . o #% Land Information
Fll Gl & Trimble @ esri P new zesians




1 I\ VVUI NI NH VVCCTN\ £U 1V

. CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

from disaster

IHI Platinum Partners: Diamond Partner
® Land Information
A€ Nzis ©Trimble @esri L4 vow i




8 G Working Week 2016

B CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 RGCOVGW

from disaster

14 - SJr7RE 3
WE&MCMWWMMYMTMMMPMWM

|Command: *_RotateView

‘cncnnaamomwuom Left Right Up )

‘Command: |

| Standard ' CPlanes ' SetView | Display ' Select = ViewportLayout ~Visibility ~Transform = Curve Tools ' Surface Tools ' Solid Tools ~ Mesh Tools ' Render Tools ' Drafting ~ Newin V5 |

‘@ +PLEPEAP B rmend JOIHD G L HPEE T T e R E

@l s

| O Properies | @ Layers ' [ClDisplay | DiHelp

o
.
DaXaviTh»20
Nt Name Matenal
®‘ Q _INTAKE_SKALL LR |
_INTAKE_VOID L E-Y |
DO e ?SH
® ..1 _POINT_CLOUD_BUILDING *a0
o _POINT_CLOUD_GROUNDS van
.‘ 3‘ _THEO_ORIGINAL LR |
0 tom
2‘0. DRAWING_COARSE vdl
& 0‘ DRAWING_FINE tcm
% w DRAWINGS_PLAN
e WORKING_MODEL
WORKING_MODEL final L=y
6. S cAP v n
% WORKING_MODEL final_cut 0d|m
= FOUNDATION_ORIGINAL e sA
T d’ empty_waterways L N}
.
o 0y
@y
es
#E
@.v,
@5,

Platinum Partners: Diamond Partner

o ©Trimble @esri &




FIG Working Week 2016

CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

Recovery

from disaster

= Balfforsen.nvt-30 View: 30} |

Architecture

I FESEBEB BOD AL

- - YT ; e
GO = @ HE B X MR 2 W @ &
Modify| Wall Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion | Railing Ramp Stair | Model Model Mudelv Room Tag - Area Tag' By Shaft Wall Vertical Dormer Set  Show Viewer
E i ¢ E * System  Grid % * | Tet Line Group Separator  Room Area” | Face
Select v | Build Circulation Model | Room & Area ~ Opening Datum Work Plane | d
Properties X R . L
@ 3D View 4
3D View: {30} ~| £8 Edit Type
Graphics Ao~
View Scale 1:100
Scale Value 1: 100
Detail Level Fine
Parts Visibility Show Original
Visibility/Graphics... Edit..
Graphic Display O... [ Edit...
Discipline Coordination
Show Hidden Lines By Discipline
Default Analysis D... None
Sun Path @]
Identity Data A
View Template <None>
{30}
Independent
Apply
Project Browser - Ballforsen.nvt x
5.0, Views (all) -

Floor Plans
15t BASEMENT
15t FLOOR
2nd_BASEMENT
3rd_BASEMENT

n

ZERO

Ceiling Plans

3D Views

Elevations (Building Elevation)
BACK
FRONT
LEFT
RIGHT

Sections (Building Section)
INSIDE_LONG_SIDE
INSIDE_SHORT_SIDE

Topography : Surface

o8-8

1:100 Bk X GHMEBEY 0 @HE «

Topography : Surface

TRV "s "8

e I

Diamond Partner

5% Land Information
s New Zealand

Toit te whenua

Platinum Partners:

©Trimble & esri

e =




xecovery

F-KR-@ -

S-S OA 8-

Shuctue SptemsInserAnnotate

Analyze Massing &Site  Collaborate  View Manage  Add-Ins  Modify | Mass.

O

from disaster

168 Q 8 % A signin

b, 4 ®':_

EN

X Ko B0 B pp=e g . | 0 S A
qum-‘é%':’& HIGZ o0 = == '
53 O =% % .= Bum | Edi Mass | Show Related
% Gon- L& O O i =2 % y Lo | n-place Floors | Warnings
Stlect wliFropedties (iCkphcatl Seometty Modity IS | Meastire [ Erkste Moce Wiodel | Warning |
Modify | Mass
properties B - - - m = — SESSESES e e e e | 5B
=] 30
=
Mass (1) ~| £ Edit Type J
Constraints A o~ 3 A g (RasterImages : Raster image : B+aF-10-C.407-1-0.TIF }
Moves With Nearby Ele.. 7] [ EH 1 S e gy g7
Dimensions I i N p 80450
Mass Floors Ed... & g
Gros Flooe Area SANKN-6R.+8700 | [ 1.
Gr rface Area 11
Gross Volume IE |
Identity Data A SATTFALSAR —~ \
Image SRIND
;;r:(ments ﬂ/Lg,(KNemues: ] 48350 gmiome g _ _GROUND
% | < 83700
Phasing A [
Phase Created New Construction i . e d
Phase Demolished None - " #k
| rocerties help Apply MASKINSAL SRR o
Project Browser - Ballforsen.rvt %3 1 80200 E
1st_BASEMENT b NGSBASSA
15t FLOOR
2nd_BASEMENT
3rd_BASEMENT nd_BASEMENT]
_SIE 2 5500)
GROUND 1
PLAN
ToP
ZERO
-~ Ceiling Plans S D ACEMENT
@ 3D Views Zvrm
& Elevations (Building Elevation)
BACK
FRONT
LEFT
RIGHT
£~ Sections (Building Section)
INSIDE_LONG_SIDE
INSIDE_SHORT_SIDE
Legends =
2 Schedules/Quantities . 1:100 ) @ik K& 6B 0 (o < b
Raster Images : Raster image : B+aF-10-C407-1-0.TIF & L0 Main Mode PR BN T

11:49AM |
1/8/2015

A B O .l ™

2

NZIS

Flc

Platinum Partners:

©Trimble @

esri

Diamond Partner

2% Land Information
2> 4 New IZealand

Toit te whenua



I 1IN A V VUL TN\ I\ i \ WA WA

CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

from disaster

Flc

2

NZIS

Platinum Partners:

»
6

0

>Trimble. @ esri

Diamond Partner

; an( \ ormation
_1’ New Zealand

Toitd te whenua




I\ VVUI NI Mw VVCOCOI\ .U | VU

CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

from disaster

IHI / Platinum Partners: Diamond Partner
Fll G sl

©Trimble @ esri




1 I\ A VVUINII iy VVOCOI\N LU | U

4 CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

from disaster

Platinum Partners: Diamond Partner

©Trimble @esri L4 v i

Toita te whenua




I\ VVUI NI Mw VVCOCOI\ .U | VU

CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016

from disaster

IHI / Platinum Partners:
Flll G ©Trimble @ esri




Review  Animation  View Output [FCESURCEN Render Vault BIM 360  iConstruct 2016  Tool Add-ins

53,796 ° q

Align Camers +
S Steering _ Realism | Lighting I Enable | Image
Wheels . . Sectioning

8. Show Tilt Bar

Camera ~ Navigate ~ Sectioning | Export

sliforsen_1-2-3D oty -
P, Property Value
A-FLOR

Name Baliforsen_|
A-GENM

Type File
A-ROOF lcon
A-WALL Hidden
G-ANNO-SYMB. Required
-TMPT Source File Name
s-coLs Material
S-FNDN Flle Name
®|5] ballf_unif_Zcm.vt Unit
Ballforsen_loca
/5] GROUNDS_clean.v

FEOOE®H D

Platinum Partners: Diamond Partner

- 4 ; Land Inf ti
©Trimble @esri Ld rewzeaiand

Toita te whenua




FIG Working Week 2016

NE
S CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Recovery

from disaster

tion  View  Output ender Vault BIM 360 iConstruct 2016  Tool Add-ins o -

[—Oj T —— S Ij . ] @ & Pan @ Look Around ~ ﬁ\ '& ' - @ﬂ

B Align G - Zoom Window - Og Walk ~
Perspective 19" -emere Steerin Q Lighting ~ Mode Enable
) ‘ g

8, Show Tilt Bar ‘ Wheels ~ &> Orbit ~
|
Render Style \smmnmg\ Export

Save Rea9 ism

- Image
Viewpoint -

Save, Load & Playback N Camera ~ | Navigate ~

0 Items Selected

Platinum Partners: Diamond Partner

p - o 4% Land Information
NZIS ©Trimble @esrl g New Zealand




Example projects 3/3

Norconsult 0:0



FIG Working Week 2016

NH )
SNl CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Recovery

from disaster

Project descrition:

* part of a bigger project

* documentation, rehabilitation and upgrade of several power stations, including
distribution power lines

« DEM data, orthophotos, GIS data and laser scanning for a number of stations
«  Combination and processing of data into AutoCAD, Revit and Infraworks
 Focus on 3D documentation and modeling of an electric substation
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Conclusions

3D Data Acquisition and Modeling for the Energy Sector
 An exciting and challenging area for surveyors
A very wide range of applications and possibilities

 Constant requirement for high quality data, new workflows, data fusion and
integration of processes
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