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Agenda - PROL,
14th of November 2011

* Bentley’'s Power Rail Overhead Line solution
 Qverview of features

* Demo - Key features, PROL
« Layout and design of catenary systems
o Structures and reports

« Q&A
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A comprehensive solution
for the design and maintenance
of traction power supply systems

&1 View 2 - Top, Default
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B
's Configurable - built-in design rules

| Tree View | XS1 Ouiput |
b xml version="1.0" ppnooding= 1l
L De=signBules
= - DesigaBuleSser
& Hams Swadan
# Veraion 1.1
= CatenarySystems
= 0 CatsnarySystem
- & CatensrySyateEm
Hame L)

[F]
el
T

%)
=
3
>
()
>
°
=
o
[}
[a2]
=}
=
o
N
(©]

e T
(= |
"
&3
.
=

MaxisumSpanlsngth
MaximumWireRunLangch

[
i
(=]
(=]

10
1.5

Mg w5 A UEREARCE b Et}.
Minirpun¥ireHeight 5.2
- A0

¥ EH LA ®
'
oo

- (=t Pl 44
MaximusaDropparSpacing : &1
& NumkberJIDEICcppars Gdds Even
& CatenmaryWireSagStarcPoaztion AT T1E5T JdToOppET eXCeRt In gurves

=) Wire

M-I Conte

= LoockupTableRsferencse
H—i) Standard

5 L3 ThresSpanCverlap

& TobleXams Tabell 7.8

+-—] Spacings

-] BeightStaggerhlgars chme

Ld LockUpTabiea
= -l LooklpTableStagger
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B
It’'s Dynamic

ey
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.
It’s adaptable

6 | WWW.BENTLEY.COM

Axial Force 26.3N
Gradient 0.250% 2.900% 0.000% 0.0007% 0.0007
Midspan Encumbrance 08.525m
Isolation Distance

Wind Blowoff R -0.155m B.124m 0.207m

wind Blowoff L -0.245m -@.124m -0.207m

Sag |[0.957m 0.775m 0.957m 0.957m 0.957m
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B
Network Model

* A network model is created from Bentley Ra|I Track
geometry - -
— Horizontal, Vertical, Cant &
Turnouts

« Update ALG

— Updates
O L E O bj e CtS Description bak nnldhtv_... Baolistabrok - NNyland H.._
nnid_ sl MMyand - Langsele

according to || &= id 9. 1.3 s 1013 ndsparet ..

bsk_nnld htv_... Bollstabruk - NMyland H... $30_ skyddszpar vid vod 153

5
%)
=
3
>
()
>
°
=
=
[}
[a2]
=}
=
o
N
(©]

U'fed'laad Lme Seed Database

D \F‘ersunal Fuldem\Dasktup\WSF“‘aeed Seed. uls

e | Peferences..
D:\Personal Folders\Desktop\UserGroup\PROLal [..] [ Close |

| NWM Name: New Project 1

NWM Name: New Project 1

Description:  STN 1- STN 3
Tracks:

Descrption
Zh 21a
22h Fis

MName

nnld_|sl MMyland - Langsele
th e u p d ated nnld_sp_1_3  spar 1(13). undsparet oc..

sksp_19a skyddsspar vid vd 132 il 1] | ®
ALG . spar 2 [¥]Display Mlignments on Load [ Plananze

1|

Refresh All Overhead Line Model Objects
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B
Zones

* A zone is an area where you can not place overhead
line structures
— Aroad crossing
— A utility crossing
— Other objects that you need to avoid
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B
Surfaces

* A surface is an obstruction, like a bridge above the
track, where a wire run may need to be lowered to
provide clearance between the wire and the structure.

S L 2

i) Surface Default |m

Compute Blevations from:

i@ Alignment: bsk_nnld hty_4 b | &|

Height Abowve Rails: g 5000

3 Bentley



B
Overlaps & Reference Lines

* Qverlaps are where wire runs go in and out of service,
one wire ends and a new wire starts

* Reference lines are working lines upon which structures
will be placed

— Placement is based upon design rules for a specific catenary
system
« Look up tables
* User defined algorithms

— Placement may need to be adjusted to avoid obstructions

— Placement is interactive e

Table Radius B1 B2 b1 b3 b4 b5 f ™0 [z *]

Shorten Maximu i gth IL'

Tabell 7.7 INF 0.3 0.3 0.3 01 0.1 0.3 e

Tabell 7.7 20000 0.3 0.3 0.3 01 0.1 0.3

Tabell 7.7 10000 0.3 0.3 0.3 0.2 0.1 0.2 Bl e Y

Tabell 7.7 9000 -0.3 03 -0.3 0.2 01 02 Reimest (oo nidin g ~) #]

Tabell 7.7 5000 0.3 0.3 0.3 0.2 0.1 0.2
7| Comp: in Li ac

3 Bentley



B
Turnout Reference Lines

* Place reference lines relative to a turnout
— Uses look tables related to the turnout’s style
— User define lengths

TurnOut
Name Position OffsetToPosition
UIiC 60 - 760 1:15 200 3487

TurnOut
Name Position
UIC 60 - 760 1:15 500 Design Riles: [Swedm

TurnOut
Name Position Catenary System: | ST 3.8/9.8 Linda
UIC 60 - 760 1:15 1000 Control Tracks

——— Leftmost: bsk_nridbtv.4 = | #] Hose
Name Position Rightmost.: Ibsk_nrﬂd v, 4 'r] fj | Preferences. .. | |
UIC 60 - 760 1:15 1100

Pasition 1: 100000

Position 2
[@] Loolup:

[7] Distance:;

3 Bentley



B
Reference Line Editing

* Adjustment of reference lines
— Normally by small amounts
— Adjusting span lengths

— Updates entire model W
 Reference lines Reference Line 1: 4701
. [¥#] Reference Line 2: [4?1_4
Overlaps o —
¢ ere RUHS I Equal Span Lengths

: Slide Back
[ Slide Forward
l

* Span Bonding
« Structures
¢ Other wires

Sugoest Slide Back / Forward Interval

[ Recompute Span Lengths with Slide Back / Slide Forward
— And all annotation Number of Affected Spans: 5 :

Decrease Span Lengths
Increase Span Lengths

Refresh

3 Bentley



B
Wire Runs

Design Fules: [Swedm

« Wire runs consist of Cosies e (e

Classification: l T

— ContaCt Wire Paths: | bsk_nnid htv_4

Reference Line 1 I‘”*H

— Carner Wl re Reference Line 2: 14;-'5,3

[]lgnare Overlaps, Create Single Wire Fun

— Droppers

 Utilizes design rules

Design Rule Set: Sweden

Version: 1.1

Mid Catena
Maximum Maximum Maximum Nomi Minimum Mid Minimum . Nominal Maximum Minimum Span Maximum Distance Number . Y
. ominal . Maximum . . : Wire 5ag

Name Span  Wire Run Span Encumbrance Span Wire Speed Wire Wire Span Contact Dropper To First Of Start
Length Length Difference Encumbrance Height P Height Height Length Wire Spacing Dropper Droppers Pasition

Sag
S4.959 60 1300 10 1.3 0.6 52 120 55 5.65 0 0.080 8 8 Odd/Even m

Cantilever

At first

= 60 1300 10 13 06 52 140 55 565 0 0040 A0 Odd/Even 97PPer
TA7A except in

cunves

At first

ST 60 1300 10 13 06 £2 180 55 565 0 0030 A0 Odd/Even 7OPPer
9.8/9.8 except in
cunves

At first

ST dropper
98118 60 1300 10 13 06 52 200 55 565 0 0.030 10 Odd/Even exceptn
cunves

8T At first
15.0/15.0 65 1600 10 1.55 0.6 52 250 55 565 0 0.030 7 6 Odd dropper
SYT At first
15.0/15.0 65 1200 10 1.8 0.6 52 250 55 5.65 0 0 10 5 Odd dropper

3 Bentley



Height & Stagger

* Height will adjust the vertical position of the wires
— Incl. a gradient algorithm (under development)

o Stagger will adjust the horizontal position of wires

, , SR LT R S T B SN T
— Incl. design checking -

aaaaaaaa

nnnnnnnnnnnnn
nnnnnnnnnnnnn

: o e wmezx mee - o.aBe : anaz
........... v aste iz B pain [T Bwe
L Y NN T T L AR e -adign 820 7m I G299 RZTe
er Ire n Eog |BAETw BTTEr BAETm (X2 WAETm BT Q5T BT B AT B
nEan u
o e "

HEIght Stagger

Wire Run:

1{4?-]_2}? ..,I _.q:] | Get Defaults Starting Contact Poirt: I{,ﬂ'-l_z}?

Ending Contact Point: 1{4]'1_2}7 vI ﬂ |E [ Ending Contact Paint: 1{4}'1_2}?
Starting Height: 5 RO00 Stagger: 03000

Starting Contact Point:

Starting Encumbrance:

L Eran

14 | WWW.BENTLEY.COM



B
Wire Gradient

» Used to transition the wire height from the normal height
to a height exception, for example, transitioning under a

bridge

| Seltion 1

Starting Contact Poirt: 1{4?1-1}5 v] ﬂ M|

Height: 5.5000

Cortact Wirs
Maximum Gradient Change: [ 7500

Maimum Gradient: 1 500D

Catenany Wire
Encumbrance: 1.3000

| Changein Height / Span: E.Eﬁﬂ[’:‘

15 | WWW.BENTLEY.COM

Ending Contact Point: 1{4?1_2} i — | _ﬂ T

Close

Help

2 Bentley




B
Structures

o Utilizes equipment defined in a database
- Components (i.e. Nuts, bolts, brackets...)
— Assemblies (i.e. 3d cells of poles, cantilevers, etc.)

— Templates
« Combination of components and assemblies

%)
=
3
>
()
>
°
=
o
[}
[a2]
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\; _

= — — =

Template: |516/8.1 - Nomnal v = N

Classffication: I Mew = I Close : Hé?

Placement: IL&ﬁ Side ,I = -_

[ Ovemide Path: |sheap 19 .' J @

Reference Line 1: [4;1]_1 ,I fj

[¥/] Reference Line 2: [;4}4]_5 v] fj

(] Skip { Place at 470-1, 470-3, 470-5. ..} o

IZ/; 7 -
Z Bentley




B
Equipment

 Components (i.e. nuts and bolts)
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» Assemblies (i.e. cantilevers)
— 3D Cells

« Hierarchies

» Templates
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.
Jumpers

» Creates span bonding between adjacent wires
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Classffication: [New

Wire Run 1: [Sekiinn1

Wire Run 2: [Sekiion 3
Span Mumber: [2

(Hfset From: I St

Offsat: oy
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B
Naming Utility

» Naming of,
— Reference Lines
— Wire Runs
— Span Bondings

Structures | Cther Wires | Jumpers I Span Equipmert
. Other Wi reS Zones | Surfaces | Reference Lines | Civerlaps I Wire Funs
Prefix: Help |
- Stru CtU reS [¥] Include Kilometer Station
+ Lots of customer variation o 1
' . Suffi:
¢ | n te ra Ct'Ve n a m I n g [¥] Restart Pole Mumbering with Kilometer Change

Example: 107

] | Interactive | | Preferences.. ] I Close

3 Bentley



Plan Viewing

[ | View Plan

Plan Display
; L]

Structures
Substructures
Wire Runs
Jumpers
Other Wires
Areas
Ovemides

Data:
| Object

__u_.m?n _m_.&v.. __u_.mn_z._u_._ __uo_._._._m;

_ Name _

[ Annitation Cal
[<] Reference Lines
In Zone

[ Margins
[ Name
(] Station
O Morthing

[] Easting

[1 Blevation
[ Span Length

_ ‘' View Plan

Flan Display
Reference Lines
Stuctures
Substructures

Jumpers
Other Wires
Areas
Ovemides

Offset:

20 | WWW.BENTLEY.COM

Data:
| Object

| Prefix | Suffx | Precision

_ Name

O Annotation Cell
[ Catenary Wires
[+ Contact Wires
[ Dropper Wires
[<] Out of Service
[<] Name
[<] Description
[ Catenary System
[ Starting Structure
[ Ending Structure
[ Versine
[ Cortact Wire Gauge ||
[ Catenary Wire Gauge
[<] Wire Length
[<] Section Length
[ Span Length
(<] Encumbrance
[ Left Stagoer

Right Stagger

m...w View Plan

Plan Display
Reference Lines
Substructures
Wire Runs
Jumpers
Cther Wires
Areas
Overides

Ciffset:

Data;
| Object

| Prefic

_ Suffic _ Precision _ Format

_ Name

[ Annotation Cell

B Structure

B Name

[ Description

[ Classification

[ Station

[ Offset

[ Morthing

[] Easting

B4 Pole Type

B4 Foundation Type

| Cantilever Type

[ Blevation

[ Height

[ Left Stagger
Right Stagger

[ Encumbrance

& Cart

Km 0.123
m 0.12

M= 0123

E= 0.123

S5+35.38

_ _u.im_.m:nmm..._ _

Close

Help

=
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B
Profile Viewing

View Profile | ‘-_"-l'ire Runs
LY General | @ Al
Profile

) Single:
Height & Stagger Sl

| Data:

Design Checks RN - Ty |Object |Prefix |Suﬁix |Prec:isior| |Name

. ile <] Wires
[] Update Existing Profiles . ' + Height & Stagger [ Out of Service
Profiles per Calumn: 1 Design Checks £ Catenary Foint

[5] Contact Pairt

[ Catenary Elevation
[ Cortact Hevation
Distancs: 1000000 Digtarice: 4000000 ¥ Encumbrance

[ Height Above

[ First Dropper Distance

Vertical Spacing Horizontal Spacing
") Bottorn to Bottom @) Top to Bottom (7 Leftto Left @) Right to Left

_Sl.l_rfaces:
Object
] Defaut _
Data:
General |Object | Precision | Name
Profile Rule MName
Height & Stagger Text
4 Desired

Relaxed
Out of Range
B4 Frame Lines
(4] Asial Force
[<] Gradient
4 Midspan Encumbrance
[ Isolation Distance
B Wind Blowoff R
(<] Wind Blowoff L
£ Sag

Starting Offset: 0.1000

Spacing: 0.1000

| Apply i IPref_erenc:es...| | Close | | Help

21 | WWW.BENTLEY.COM
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B
Example of View Profile Annotation

=
)
Wire Fun #0003 £
2
>
w
>
@
=
=
D
e 2eusmn e HaHy T [aa]
wmm > (=)
ey =
ERe o
— N
,,.,..-:7
e
s T T e P et e P e P P e | uiibie |tmie | iatie | i e PP P v Free v o ey
e e -
sl Fomcn E3 TR NI RN RN ] ]
et FBSGEY [T L4 [T B [.T: 18 [T b LR[00 [T B [.T: 18 [T b LR[00 aotal  UbGRY B [N QBT Bl [E: 108 [T L4 oD QBT QBT D25
Maapsn Encunbesnca 5T BTESm 1BEn BTSIR |:B-=1
Inlarace, Oimeecs
Kard BlowlT R =B Bz dm BB BT aaTe BB ®IBT B3G9 BT Ba0Te BB Bl @ERTm ~Bddr B.ZiSe - BT
Wi Blawal T L aeEm iR 40T B2 -G 40T BT B BT RHTe B BTN -0Z0Im -l MSEe 620Ee
Zag |@.557m Q.75 .55 2357 | &l BASTm DG a.957n 2357 AT AASTm DG R0 A5 B.HETr A5 BT - oy BA5Tn B.HETr B.TTGr B.AETr

fAxial Force 26.3N
Gradient [0.250% 0.000% 0.000% 0.000% 0.0007
Midspan Encumbrance 0.525m
[soclation Distance
Wind Blowoff R -0.155m 0.124m 0.207m
wWind Blowoff L -0.245m -0.124m -0.207m
Sag |0.957m 0.775m 0.957m 0.957m 0.957m
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Cross Sections

* Graphical data and

* Non-graphic data

7.2248

5511

8.1

2350

650

;E
@ 1400

338 ] 2906
7=
b
~
2 | 4176 |
/ m \Q:.
&
900
43712
34748
by
a
r_ 2417
400

I NI

Assembly Description Count Structure Single Track Post 5 Component Description Count
EAT1-D 1 Chainage 7+026.571 1600-104 EAT1-D cantilever assembly 1
steady arm 0.9m - pus| 1 Orientation N 17°33'27.78"E 1501-003 concrete footing, pole 1
foundation - pole 1
Pole 8m 1 Wire NW

Height 5.50

Stagger 0.40

Encumbrance | 1.30

BT i§

Bentley
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Reporting

&
* AS adlways - dSe £
D
>
- )
[ Bentley Civil Report Browser - C:\Users! - ppData\Local\Temp! e =
Bentley Civil R ] C:\Users\RICHAR~ L.BRA\AppData'Local\Te ARPTLFE3.xml =1 E
File Tools Help 8
]D \BSW'out\InRoads'Bertley\InRoads Group V8.11'\XML Data‘en', - \9
% gndge = Dropper Spacing Report S
ant
51 Clearance Report Created: 7/26/2010 ©
% Cross Slope Optimization Time: 10:26am E
Custom
(21 DataColsction Project: Variable
ﬂ é:':j‘;” Description:
= ics File Name: G \UsersiRichard BradshawiD tura\Sprint 1 D =
=1 Images * Centers\Variable nwm
% ‘L"E'E:;a:_ﬂg'”‘gﬂmms‘ﬁ'w Last Revised: Richard Bradshaw 7/26/2010 10-16:16 AM
n
:j t‘zﬂ;::;ﬂma?;:du“ng mp;l;d(i,r? 1.00000000 Note: All units in this report are in malersunle&:;zfi:[::
™1 MapCheck E
=1 Miling Design Rule: Sweden
é ghﬁ‘.ﬁ&au Catenary System: § 4.9/5.9
vereadLine : e
5% 55 Cardaciaoal Wire Run [ Bentley Civil Report Browser - C:\Users\RICHAR~ 1.BRA\AppDatalLocal\ Temp\RPT1FE3 xml =1
&) DesignChecks xs! WRI001 | Mo = e He
1] DesianFlesCatenary sl D | ———
i) D RulesSpanSt: Lookwp xsl
A D::::m:s:gl eraouvu:;aio :Euml WR1001 | | [D\BSWhout\inRoads\Bentley\InFloads Group V8 11'XML Data'en' Wire Run: WR1001 =
] Oroppers xal| WR1001 || 5 Bndge - Design Rule:
) DroppersLengths sl WR1001 | | |23 Cart (i Sweden
A1 lsoation Distances xs! WR1001 | | |21 Clearance Cat System:
B Dtorflins ol WRA001 | | |2 Cross Stope Optimization s L
Refe Lir | = B £
£ sl o WR1001 ﬂg:zg"edm soanNumber XAl oo Midspan Isolation Wind wind o
f SpanLengthsxsl WR1001 23 Evaluation P Force Encumbrance Distance Blowoff R Blowoff L 9
sl WR1001 || |5 Geometry [ 1 0.250% 0.253m 0243m  0043m  1047m
e WR1001|| |73 ICS 2 22264N  0.000% 0.483m 04d6m  -0.254m  0.817m
(21 RoadwayDesgn WR1001 | | Images 3 312618 0.000% 0.253m 1.047m
= WR1001 | | |20 IntersectingAlignment Stations
(21 Schemas 2 LML 4 127.626N  0.000% 0.253m 1.047m
P Y WRI00T | 1= | iDescription i 5 147.488N  0.000% 0.253m 1.047m
|21 StaionOffset - WRI00T | 17 LightRaibanutectuing 6 149.905N  0.000% 0.256m 0617m  043m  1044m
% m;‘?e’* 7 350248 0.000% 0.434m 075tm  -0.367m  0.866m
[0 Obaclete 8 415.385N  0.000% 0.440m 0447m  -0.388m  0.860m
|53l Overheadline 9 400.804N  0.000% 0.440m 0.447m  -0.388m  0.860m
% Contacts xsl 10 401.041N  0.000% 0.439m 0448m  -0.388m  0.861m
4] DesianChecks xsl n
B e 1 401.252N u.uuu:% 0.438m 0.449m 0.388m  0.862m
& DssanfiuleSpanStagaerlockupsel 12 401.482N  0.000% 0.437m 0450m  -0.388m  0.863m
1] DesianAulesStaggerOverisp Lookup xs! 13 394,425 0.000% 0.497m 0391m  -0.393m  0.803m
] Droppers xd 14 318.516N  0.000% 0.720m 0.026m  -0.674m  0.580m
4] CroppersLengths ol - 15 390.671N  0.296% 0.554m 0.034m  -0.69m  0.746m .
AR IsolationDistances xs!
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Continuing to Enhance and Create
Global Rail Solutions!
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B
Status and planning

« Commercial release is available
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* First service release planned to April 2011
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Demo.....
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Q&A
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Thank you!

Hakan.Norling@Bentley.com
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