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AutoCAD Utility Design |

Disclaimer - Autodesk may make statements regarding planned or future
development efforts for our existing or new products and services. These
statements are not intended to be a promise or guarantee of future delivery
of products, services or features but merely reflect our current plans, which
may change. Purchasing decisions should not be made based upon reliance
on these statements.

Autodesk assumes no obligation to update these forward-looking

statements to reflect events that occur or circumstances that exist or
change after the date on which they were made.

'{ AUTODESK UNIVERSITY 2013 “\ AUTODESK.



Class summary

In this lecture session, we present the first and foremost
workflow In utilities Is to enable the designers with as-built
Information from mapping and/or GIS systems. This session will
give opportunity to understand what you are facing in trying to
move data to/from GIS to your design environment. This will try
to enlighten the audience with capabilities of AUD 2014 and its
data exchange framework for integrating with external as-built
data. The complete round-trip workflow enables track and
merge back information without loss of data fidelity in the
translation process.

'/' AUTODESK UNIVERSITY 2013 “\ AUTODESK.



Key learning objectives

At the end of this class, you will be able to:
= Use the new data exchange feature in AutoCAD Utility Design
= Exchange information between AutoCAD Utility Design and GIS systems

= Explain how AutoCAD Utility Design can be integrated with other systems
to extend workflow outside of AutoCAD Utility Design

= Explain how Esrn® and Smallworld™ GIS data can be exchanged without
data loss
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Component in AUD
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What I1s Data Exchange(DX) in AUD?

L/
D | GIS
FDO
L Adapter

« Data Exchange (DX) component is built-in to AUD 2014+

 GIS FDO Adaptors are available as plug-in components

« [Feature Data Objects (FDO) Technology is fundamentally baked into all Infrastructure products.

* GIS to AUD schema mapping is done using DX mapping Ul inside AUD

» Built-in data exchange capability is for moving data from GIS schema to AUD (vice-versa), but minimal
model transformation capabilities are available out of the box

« Traditional effort to exchange data between systems involve,

* Analyzing & Mapping schemas

* Modifying source schema to fit target

* Applying transformation rules in source and/or target
* Audit Tracking changes and feedback to users
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DX - Steps

Add-Ins

Home  View Help Plug-ins  Featured Apps  Plug-ins  Express To

o 7 = in Edi @
Data Connections by Provider [?] Data Connect hel II"I"IFlEII"t CUl i E;‘, Domain Editor 6:?
i| |5 Add ArcSDE_Connectlon SQLite E E:.;_-p.:,rt CUI E Table Editor ]
-s;{! Add Enterprise Industry Model Connect|  SQLite_1 (C:ttemp\3UD-S\W\Datallteration 1\Phase1\S\Whump.salite) Industry Manage Report AUD Share Base Configure Extract Merge
Add MySQL Connection - - b M . .y v
++ Add Data to Map »
£ Add ODBC Connection ! - | m Model  Rules Editor Options Map Mapping Existing
21 Add Oracle Connection Available sources in this connecticon. Select Items to add to the map as layers. . .
Py . ustomizaticn I Setup Data
b Add Postgre5QL Connection (0 Edit Coordinate Systems | i) Refresh
P& Add Raster Image or Surface Connectiol ) | —
L Add SDF Connection Schema Coordinate System
L Add SHP Connection 163 Pole--Annctation YB3
F Add SQL Server Spatial Connection [3 Pole--Location MYB3-w — - u
BL Add SQLite Connection D[:f] Primary_Annctaticn--Primary_Direction_Ann...  NY83-W/ IR Mapping Cont ]
@ Drawingl.dwg_1 163 Primary_Annotation--Primary_Feeder_Annot..  MNYB3-W || Source Data Data Mapping |
""" [@l soLite 1 . [C163 Primary_Annotation--Primary_Master_Annot.. NYB3-W/ L& B H= gm0 3
% Add WFS Connection 163 Primary_Annotation--Primary_Phase_Annota.. MNYB3-W r solite 1 |Defau|t |AII T |
3 Add WMS Connection 163 Primary_Annctation--Primary_Type_Annotati..  NYB3-W/ 3 E?D:;‘;ult § Pole—Locat & Pol ;
40 | ti
163 Primary_Annotation--Primany_Voltage_Annc.,  NYB3-W 7 Mone DCT geanen i e
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[#]63 Primary_Conductor--Route MY B3 e ; T St 2
. . rame_Type ring
@ Ifrfmar}_i.??en--Locatlon NYB3-W/ Height String = Pole Height Above Ground
Primary_Wire ” —
P Dnclorae | linie
e 1 = 3 | Installed_Date DateTi...
- Location = Geometry
4 AddtoMap - Material String |
Model_Name String = Meodel Name
Map Coordinate System Owner String
MYE3-W Pole_Mumber String
MADE3 Mew York State Planes, West Zone, Meter ROTATION Double
Met
& SCALE Double
Di b [ Status String
Text String
TD reconfigure this connection, disconnect, and then edit the Type String s
4 UL} . * information. Use_Code String
0o D Primary_Annotation--Primary_Direction_Anno “
O @ Primary_Annotation--Primary_Feeder_Annotat
- " 0 D Primary_Annotation--Primary_Master_Annotal
. O @ Primary_Annotation--Primary_Phase_Annotati
0 D Primary_Annotation--Primary_Type_Annotatic
O @ Primary_Annotation--Primary_Voltage_Annotz
0 D Primary_Conductor--Route D Conductor
0o D Primary_Open--Location
. O e C O u S I = D e
I l I l I l [] @ Recloser_Unit -
Options + | Done | | Cancel | | Help |

= Map GIS features to AUD Ny’
features (including attributes)
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Cu:unfiguratin:un Autodesk 360 Help Add-Ins  Plug-ins  Featured Apps  “lug-ins  Express Tu
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[3 Export CUI = Table Editor ‘;} P
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= Extract a specific area of interest
= Do Design
= Merge back

W AUTODESK UNIVERSITY 2013 :\ AUTODESK.



Integrated Workflow

Work and Assets Management

Not approved

A 4

ian: ian: WO:
Design: Deggn. Design: WO: Material R i WO: Close
Initiate Estimate Approve & Lab O & Publish
Cost Design anor Data
Design
(AUD) L
Graphic Eng. Crea’Fe POSt. Archive
esign Analysis VIEIEITEIE OEIde Design
/B/_\ Take-off esign
! A \ !
SELE \ '/ e
(GIS) \E&H-d%G reate Update & Validate
and Electric Map Map Promote to
As-built As Designed As Built As-built
7y Facilities
Operations and Maintenance
(TLM / NLM, v
Web G/S) Retrieve Equip.
Config Inspections &
XFMR Maintenance
(WAMS TBD)
Field Construction !
(PDF, Field Data) .
Construct As-built
Design Markups
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Introduction Demo ....
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Source GIS Schema Variations and Options
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Data Fidelity Matrix

Native recognized
(Map IM)
Closely Matched 80% _

Incompatible &
Foreign

e *-Some source GIS features may still be a gap (e.g.: Hypernodes, Annotation)
* Need a Assessment Pilot effort to determine where your GIS schema fits
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Presenter
Presentation Notes
Customer….Where are You?  Need Level 0 Pilot to determine where u fit.

Small/Medium Utilities can decide to only exchange compatible features and/or make GIS schema compatible with AUD Model to reduce implementation effort/cost.

Larger IOU’s – Would want to implement middle ware in order to insulate their GIS model from Design Model.
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Schema

= [ | ElectricD ataset

1000000 00000000000000000

| WhiteSpan

| CapacitorTie

| MiscLineGraphics

O ANCMALY _POINT
| Riser

| SupportStructure
| SurfaceStructure
| EleckricStation

| SwitchingZabinet
| AnchorGuy

| FeatureLabelPaoink
| ElectricInsetFrameSource
| UisTransmissionLine
| MiscPoinkiraphics
| PhaseFlag

| AbandonedElectricLineSe. ..

| UisHazards

| Meutral

| ServicePaoink
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GIS Model - Variation 2 — AutoCAD Map 3D®

o Data Connections by Provider

EE| | R Add ArcSDE Connection
f Add Enterprise Industry Model

2 Add MySQL Connection

fd Add ODBC Connection

£ Add Oracle Connection

£ Add PostgreSQL Connection
. Add Raster Image or Surface Cq
: 7 Aerial

.25 Landbase\Parcels
fml SDF_2

257 Landbase\Parks

-2 Landbase\Buildings
SDF_5
% Landbase\Water
SDF 6
-«Z Landbase\5treet Edges
=-f@l SDF_7

257 Landbase\Street Centerl
. Add SHP Connection
£ Add SQL Server Spatial Connec|
. Add 5QLite Connection

3 Add WFS Connection
A Add WMS Connection

% Data Connect
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File Edit View MNavigate Run Versioning
Fe@ag 90 XEE Q-0 /&
amuﬂtinns x Reports x

*-RTH

i[5 EL_TARIFICATION_TED
7 EL_TERMINATION

-5 EL_TERMINATION_MODEL
-5 EL_TERMINATION_TBL
- EL_TERMINATION_TYPE_TED
- EL_TOWER

-5 EL_TOWER_COMDUCTOR,
-5 EL_TOWER_MODEL

-5 EL_TOWER_TEL

- EL_TOWER_TYPE_TED
0| TRANSFOR)
-5 EL_TRANSFORMER_BANK
o EL_TRANSFORMER_BANK_TEL
o EL_TRANSFORMER_MODEL
7 EL_TRANSFORMER_TED

7 EL_TRANSFORMER_TEL

7 EL_TS_BAMNK_MODEL

- EL_TS_BAMK_TYPE_TED

t--fEEH EL_TS_STATION

-5 EL_TS_STATION_MODEL

i[5 EL_TS_STATION_TEL

-5 EL_TS_STATION_TYPE_TED
7B EL_TYPE_HD_BOLD_OUTLET_TED
7[5 EL_TYPE_LOAD_TAP_CHAM_TED
i EL_TYPE_MOTOR_TED

7 EL_UNIT_KVAR_TED

i EL_vauLT

7 EL_vAULT_MODEL

5 EL_vaULT_TBL

i[5 EL_VAULT_TYPE_TED

o EL_VOLTAGE_ATTRIBUTE

- EL_VOLTAGE_TBD

-5 EL_WARNING _LIGHT

-5 EL_WARNING _LIGHT _TBL
-5 EL_WARNING_LIGHT _TYPE_TED
7 EL_waAY

- fEH EL_WAY_TBL

- fFEH ELECTRIC_CONN

o LRS_BEHAVIOR_TED

7 Lrs_EC_ax1s

0 LRS_EC_AXIS_ASSET

H-- [ LRS_FC_AXIS_SEGMENT

7 LRs_EC_ROUTE

- LRS_EC_ROUTE_SEGMENT

-] MDRT_13AEES
-] MDRT_13AF8§
o MDRT_13801%
- MDRT_13809%
i MDRT_13813%
i MDRT_1381C§
7[5 MDRT_138245
i MDRT_1382ES

o5 MDRT_138365

- LRS_ORIENTATIOM_BEHAVIOR_TED

& 7 6 - actions...

[0) (@startPage x |fhord x |[EEJEL_TRANSFORMER X
Columns | Data | Constraints | Grants | Statistics | Trigaers | Flashback | Dependencies | Details | Partitions | Indexes | SQL

B column_name @ oaTa_TveE (@ nuLLaBLE [paTA_DEFAULT [§ column_ [ commenTs
1 GEOM 5D0_GECMETRY Yes {null) 1 (null)
2 ID_STRUCTURE_TYPE NUMBER (10, 0) Yes {null) 2 (null)
3 ID_FEED TYPE WUMBER (10, 0) Yes {null) 3 (null)
4 ID ASSEMBLY UNIT NUMBER (20, 0) Yes {null) 4 (null)
5 FID_OUTEUT_CIRCUIT NUMBER (20, 0) Yes {null) 5 (null)
6 FID_EXTERWAL STRUCTURE  NUMBER(10,0) Yes {null) & (null)
7 WEIGHT NUMEER (20, 8) Yes {null) 7 (null)
8 VALUE VERCHERZ (255 CHAR) Yes {null) & (null)
9 RESISTANCE WUMEER (20, 8) Yes {null) 9 (null)
10 REACTANCE NUMEER (20, 8) Yes {null) 10 (null)
11 OIL_CAPACITY NUMEER (20, 8) Yes {null) 11 (null)
12 TMPEDANCE NUMEER (20, 8) Yes {null) 12 (null)
13 ID_TRANSFORMER_TYPE NUMBER (20, 0) Yes {null) 13 (null)
14 ID_NOMINAL_POWER NUMBER (10, 0) Yes {null) 14 (null)
15 ID_MATERIAL WUMBER (10, 0) Yes {mull) 15 (null)
16 FID_MANUFACTURER WUMEER (10, 0) Yes {null) 16 (null)
17 USER_FLAG VARCHARZ (255 CHAR) Yes {null) 17 (null)
18 SERTAL NUMBER VERCHERZ (255 CHAR) Yes {null) 18 (null)
19 NARRATIVE VERCHAR2 (2000 CHAR)  Yes {null) 19 (null)
20 NAME_NUMBER VERCHER? (255 CHAR) Yes {null) 20 (null)
21 LOAD_FACTOR NUMBER (20, 8) Yes {null) 21 (null)
22 ID_VOLTAGE_OUTEUT WUMBER (20, 0) Yes {mull) 22 (null)
23 ID_VOLTAGE WUMEER (20, 0) Yes {null) 23 (null)
24 ID_STATE NUMBER (10, 0) Yes {null) 24 (nu1l)
25 ID_POWER NUMBER (20, 0) Yes {null) 25 (null)
25 ID_PHASE NUMBER (10, 0) Yes {null) 26 (null)
27 ID_NORMAL_STATE NUMBER (10, 0) Yes {null) 27 (null)
28 ID_NOMINAL VOLTAGE NUMBER (10, 0) Yes {null) 28 (null)
29 ID_CURRENT NUMBER (10, 0) Yes {null) 29 (null)
30 FID_STRUCTURE WUMEER (10, 0) Yes {null) 30 (null)
31 FID_CIRCUIT NUMBER (20, 0) Yes {null) 31 (null)
32 DATE_STARTUP DATE Yes {null) 32 (null)
33 DATE_INSTALLATION DATE Yes {null) 33 (null)
34 DATE_CREATION DATE Yes {null) 34 (null)
35 DATE_ACQUIRED DATE Yes {null) 35 (null)
35 CONSUMETION WUMEER (20, 8) Yes {null) 36 (null)
37 CADASTRAL_INFO VARCHAR2 (255 CHAR) Yes {null) 37 (null)
38 BILLED_CONSUMETION NUMEER (20, 8) Yes {null) 38 (null)
39 QUALITY WUMBER (20, 0) Yes {null) 39 (null)
W0z NUMBER (20, 8) Yes {null) 40 (null)
41 ORIENTATION NUMEER (6, 3) No a0 41 (null)
42 F1D NUMBER (10, 0) Yes {null) 42 (null)
43 JOB_VERSION NUMBER (10, 0) Ho {null) 43 (null)
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GIS Model — Variation 3 — GE Smallworld®

@ Edit Coordinate Systems E@ Refresh

Schema

[F]EP Regulator--Location
[T ['::_i Regqulator--Primary_Location

[F]EP Riser--Location

[T Ei Secendary_Conductor--Route

[F]EP Seccndary_Open--Location

[F]ED Service_Area--Extent

[T Ei Simple_Conductor_Path--Route

[F]E Street_Light--Annotation

[F]ED Street_Light--Location

[F]ED Street_Light--Secondary_Location
Structure_Reference Table

[F]EP Substation--Annotation

[F]E Substation--Coverage

[T B Switch--Annctation

[T @ Switch--Internal_Annotaticn

[ @ Switch--Location

[T @ Switch--Primary_Location
Transformer_Unit

[ Transformer--Location

[T @ Transformer--Primary_Location

[T @ Transformer--Secondany_Location

[ @ Transmissicn_Tower--Annctation

[T @ Transmissicn_Tower--Location

[F]E@ Trench--Route

Schema

[F]Ed Fuse--Primary_Location

79 Handhole--Annctation

]9 Handhole--Lecation

]9 Hypernode--External_Location

[ Ei Hyperncde--Internal_Lecation
intlcapacitor_capacitor_uni
intlelec!substati_eleclcircuit_
intlelecttransfor_eleclsecondar
intlprimary_condu_primary_annot
int!primary_condu_primary_wire
intlrecloser_recloser_unit
intlregulator_regulator_uni
intlsimple_conduc_primary_condu
intlsimple_conduc_secondary_con
intitransformer_service_point
intltransformer_street_light
intitransformer_transformer_u

76D Junction--Annctation

7€ Junction--Location

7P Manhsle--Annotation

]9 Manhole--Location

[F]EJ Pad--Annctation

[F]EP Pad--Location
Pole Attachment_Table
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GIS Model — Variation 4 — Intergraph G/Tech®
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Data Connections by Provider

3 Add ArcSDE Connection
[ Add Enterprise Industry Model Connection
£ Add MySQL Connection
i} Add ODBC Connection
i Add Oracle Connection

£ Add PostgreSQL Connection

[ Add Raster Image or Surface Connection
k. Add SDF Connection

3k Add SHP Connection

£ Add SQL Server Spatial Connection

i Add SQLite Connection

(% Add WFS Connection

(} Add WMS Connection

m Data Connect help

Oracle
(racle_1 (orcl/GMSPROD [LIVE]

Available sources in this connection. Select ltems to add to the map as layers.

@ Edit Coordinate Systems @@ Refresh

Schema Coordinate System
WORKPOINT LB_SDOLAVER
WORKPOINT N
XFMR_CONNTYPE VL

7] XFMR LB
XFMR LB_SDOCIM
XFMR_LB_SDOINDEX
XFMR LB_SDOLAYER
XFMR N

W0 MR PT
XFMR_PT_SDOCIM
XFMR_PT_SDOINDEX
XFMR_PT_SDOLAYER
XFMR_RTNG
XFMRBANK_N

7| XFMRDET LB
XFMRDET_L8_SDODIM

P WELAMSET LB ST I

< unknawn >

< unknown >

< unknown >

Map Coordinate System
< unknown

< unknown »
< unknown >

£7 Add to Map "

Te reconfigure this connection, disconnect, and then edit the information,
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How can we transform?

L/
D GIS
FDO
X Adapter
L

= Creating a Staging schema to make it AUD friendly

= Leveraging staging as QA environment before posting
to GIS on the way back

* Exposing only the relevant parts of the GIS schema
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How can we transform?

" Pre-Processor
D A GIS
C .~ FDO
X C Adapter
-

= Pre-processor tool (AcClassify) which transforms
models on the fly

= Makes It available to Data Exchange Framework In
compatible format.

= Supports two-way transformation

= Flexible Mapping configuration separate from DX
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Demo with AcClassity
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Before you Pilot... what you need to do??
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Analyze

= GIS Data Dictionary
= Get detalls (Attributes/relationships)
= Prioritize classes (Filter classes not needed in Design)
= Decode - Domains & Label text
= Join tables
= AUD Data Dictionary
= Does all classes need to be round tripped?
= |dentify mandatory as-built data
= Map Domains
= New design data — do we have placeholders in GIS
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Establish Process

= Review Current as-built extraction and design take-off process

= Ensure (or build) tools/capabilities to locate an asset/Area of
Interest

= Land base geo-coded streets
= Asset search
= Grids / District polygons

= Check in/out responsibilities

= Conflict management

= QA — GIS pre-posting

= Continuous improvement of design data fidelity in GIS
= |[mprove more usage of as-built data by increasing value to designers
= Preserve Eng. analysis data for future use
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Leverage

= EXisting Integrations to enterprise systems
= Best use of purpose bullt tools
= Training
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Thank You—Q & A
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