UT6584 — Link Between Construction Standards;
Compatible Units, and Automated Utility Design

(AUD) Feature Classes

Jim Maloney & Kevin Miller
Seattle City Light Project Manager—Autodesk Implementation Engineer

[@X AUTODESK UNIVERSITY 2014 Join us on Twitter; #AU2014 A AUTODESK.



What If you aren’t
arural utility?
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Public, municipally-owned utility: SR

= Incorporated 1902; First streetlights on in 1905
= 131 Square Mile Service Area

= 750,000 Population Served

= 394,000 Customers

m 1722 Employees

m 7 Hydroelectric Plants

= 1800 MW Generation Capacity
m 657 Transmission Circuit Miles
m 2,523 Distribution Circuit Miles

= Current Average Residential Rate = 6.31 cents/kWH
(lowest of US urban centers)
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Where we were:

= One Utility

* Three semi-autonomous companies
= North Distribution
= South Distribution
= Downtown Network Distribution

* Qutdated Construction Standards
= No Design Standards
= No Compatible Units
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Where we wanted to be:

* Have a strong set of Design Standards
* Have Construction Standards with current materials
= Have Compatible Units

* Have standardized design tools — such as AUD
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Implementation Approach

* No Compatible Units = No Building Blocks
= Started real basic and narrow to proof test

= Wanted to create 3 Engineering Drawings

= Customer Responsibility
= SCL Civil Infrastructure
= SCL Electrical

= Expanded scope to include more design options
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Implementation Approach (cont’d)

= \Wanted to build a fast and efficient tool

= Balance performance speed vs. system’s rule based
analysis

= Use more look-up tables than rule-based part
selection subroutines

= Have AUD Interface with our Work Management and
GIS Systems to extract frequently updated data
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Configuring AUD

= AUD Hierarchy:
* Feature Class
= Model Group
* Model Name = Compatible Unit Name

* Preloaded with RUS Model Data, but...

/\ AUTODESK.



Configuring AUD (cont’d)

= SCL distribution voltage = 26kV

= Short Feeders with High Fault Duty System

* Very dense and urban environment

= Lots of underground vaults and in-building vaults
= Constructed ductbanks

* Not very RUS-like!

= \We needed to add all of our assets to the Model Data
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L essons Learned — Feature Classes

= Straight conduit was all we had in common with RUS
data; everything else had to be built up from scratch!

= Develop a Data Dictionary

= Lots of required technical detalls for each Feature
Class asset

» Establish a Data “Guru” to choose your “Source” data

'X UUUUUUUUUUUUUUUUUUUUUU A AUTODESK.



Lessons Learned — Compatible Units
= 4 Types of Compatible Units (CU'’s)

= Main- Primary Model CU

= Constant- Always paired and ordered with Main CU
= Conditional- Rules-based selection

= Optional- Engineer input of quantity required
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Lessons Learned — Compatible Units (Cont’d)

= A Feature Class functional change will drive the need
for a uniquely named CU — even though it Is the same

material

= Ex. Underground Cable used as a Primary, Neutral, Secondary,
and Service would need 4 unique CU names

= Consider grouping Constant, Conditional and Optional
CU'’s with the Main CU

* We added Model Group as part of our Model Name
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Lessons Learned — Compatible Units (Cont’d)

* Pole Framing CU'’s

= Started to develop all known Configurations
— Too many > 200

= Engineer will build pole framing by attachment level
= Tangent pole top with head pin
= Tangent understory arm for buck arm or double circuit

= Number of Secondary and Service Drops

(Note: AUD needs to show these separately even though you may mount
them from the same bracket)
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Lessons Learned — Compatible Units (Cont’d)

= Just exploring now what happens with a “New” vs
“Remove” CU function and its assoclated material call
out

= For New CU’s we want the full Materials and Labor

* For Remove CU’s we only want the labor and
maybe only a prorated amount of the labor.

= How will AUD handle and treat this condition?
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Added AUD functionality

* Ductbank Design

= Excavation Volume Estimating

* Improved Voltage Drop and Fault Current Calculations
= More sophisticated cable pulling calculations

* Pole Groundline Moment calculations

= NESC Clearances

= NESC Grades of Construction
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Recommendations

= If your Utility does not use RUS materials or
standards...

= Start early collecting technical model data
= Plan 18-24 months for this data collection, %-full time!

= Interns can help do some of the leg work — but not the
solution!

= Need knowledgeable design engineer who knows how the
data will be used In the system rules and calculations so
you capture the correct data

= Have a “Data Guru” to define “Source Data”
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Recommendations

= Standardize your naming convention for asset
hierarchy of Feature Class, Model Group, Model Name
and Compatible Units EARLY!

= These fields are read by a computer so every character
stroke or space matters! Be consistent with spaces,
dashes, spaces around dashes, etc.
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Recommendations

* Include In your contract for AUD to:

= Supply a full-time, data person to reside at your work site
who can assist in coordinating the gathering of your data;

= Perform quality control checks to be sure required fields
have been filled in with an appropriate value;

= Create and fill in appropriate values in pull down selection
Domain Tables; and

* Prepare the final formatting and entering all data into
AUD’s data upload templates.
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Questions?
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Session Feedback

* Via the Survey Stations, email or mobile device
= AU 2015 passes given out each day!

= Best to do It right after the session

= |nstructors see results Iin real-time
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Walk-in Slide: AU 2014 Social Media Feed

1. Click on the link below, this will open your web
browser

http://aucache.autodesk.com/social/visualization.htm|

2. Use “Extended Display” to project the website on
screen If you plan to work on your computer. Use
“Duplicate” to display same image on screen and
computer.
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!

Students, educators, and schools now have

FREE access to Autodesk design software &
apps.
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