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In the electric utility industry, it seems that everything we design is “just like that one, only different.” If you can relate to
this statement, then this hands-on lab is for you. You will gain the ability to increase accuracy, quality, and productivity
while improving Building Information Modeling (BIM) workflows when designing electric utility substations using
Autodesk® Inventor® software. We demonstrate sketching techniques you can use to easily alter standard content.
We show examples of creating, copying, and using standard 3D models to fit any unique situation. Finally, we take
you through the procedures to create and update an accurate parts list and quality drawings in a matter of minutes.

Learning Objectives
At the end of this class, you will be able to:

= Create standardized content using improved sketching techniques

= Alter standard models to fit any unique application

= Quickly generate quality construction drawings

= Create an accurate parts list using intelligent 3D models
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» (Create standardized content using improved sketching techniques

Where to begin?

It all starts with a sketch that becomes a part and that part is placed in an assembly. The first exercise
involves using a specialized template to create a structural part. The iProperties are set in the template to
populate the Bill of Material with the information required. By using parameters in a formula, the
description in the iProperties automatically changes as the sketch dimensions are modified. The next
exercise uses the dimensional constraints in the sketches for a typical circuit breaker to change the
critical dimensions. This allows one library part to be used for several types of breakers.

Part Template

1. Open the Folder “WorkSpaceAU13” from the Desktop. Open the file PLATE TEMPLATE.

' Open
EE‘] Workspace Look in WorkSpace-AU13 v
| @) Libraries .
(T Content Center Files Name
Conduit Open from
@ Design Data Desktop

|

@ Electrical

&

«

&

& OldVersions

@ StandardLibrary
& Structures
@ Templates
¢« | ELECTRICAL.dwg
|GPLATE TEMPLATE.ipt
« | STRUCTURAL.dwag

2. Open the iProperties dialog box and click on the Project Tab. The parameter symbol to the right
of the description property indicates the description is a formula. Close the iProperties.

WT

6= T

fx:ds =4

=12"

“&Q/}" in

B

General Summary Project Status | Custom  Save

Location: C:Wsers\Tern\Dropbox\AU2013\WorkSpace
File Subtype: Modeling aﬂd deSCI’IptIOI’]
Part Number: PlateTemplate

Stock Number:

Description:

PLATE TEMPLATE ipt iProperties :
= Pick to toggle

between formula

Physical

=PL <THK> x <WTH> x <LTH>
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3. Change the value of the “LTH” and “WTH” dimensions to 18. Click the Update icon to implement
the new dimension values. Turn off the visibility of Sketch1.

Change the value of
“WTH” to 18

Change the
value of |
“LTH” to 18

Click Update

T
() PLATE TEMPLATE.ipt
- £ Solid Bodies(1)

= 1= View: Master

- [] Origin

— 1:f‘tl Sketchi Turn off
#- [J7 Extrusiont | visibility
2 End of Part

4. Change the value of the “THK” parameter to 1” either by opening the Parameter dialog box or
double click on Extrusionl.

Double click
to change
value to 1

-r_T- View: Master
7] Origin

valueto 1

as shown

=)
& |1l Change
=

OR

| UnitfTvee | Equation

Change
value to 1 6in
as shown E e
in 1in )

d3 ren 0.0 deg
; ﬁ THE is consumed I::l},rlExtrusiDm h_m
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5. Open iProperties and click on the Project Tab. Notice the description has automatically been
updated by the parameters in the formula.

General | Summary | Project | Status | Custom | Save | Physical

Location: [C:\Users\Terri\DropboxyAa0421tiesl.s

File Subtype: Modeling Less chance of human error when
Part Number: PlateTemplate the values in the description
L formula are populated from the
Description: PLAx18x1-6" / l sketch pframeters

6. Save and close the PLATE TEMPLATE.

Typical Circuit Breaker
1. Open the file F23-1200A-22KA.ipt. To modify the anchor bolt pattern, edit Sketchl. Replace the
5’-0” dimension with 4’-0”. Replace the 4’-0” dimension with 3’-0”. Finish Sketch.

@.F23—1200A—220 : 1 2) Double click
- £ Solid Bodiesﬁ! 1) Double click to edit dimension

- [5= View: Master ) A
- ] Origin to edit Sketchl to 4’-0
I 71 Sketch1
B+ (Pt Extrusiond
& [P Extrusion2 X =] -
&~ [E] Work Planet 1500 '
| §Z1 Sketch2 A Lbo-

X 500-=—
- Extr 3 . . .
e 124,008 Enter inch w/o unit

_§§:‘°".3 : string or feet with
i usion

E ) ) -
& [P Extrusioné fx:52.000 4507 unit string
B [ iFeature6:1
- (Pt Extrusion? S \\ =(-500}
I (P Fillet1

[~ o Rectangular Patternt 3) Double click to edit i i (a-?u)
- [ Mirror14 y . . s A9 1',,‘,&!;:

- [ iFeature2:1 dimension to 3™-0 50 (3.500)

B+ [ iFeature2:2 ’

2. Double click on Work Planel to redefine. Change the distance to 30” and enter.

- [t Extrusiont B
- [t Extrusion2 LK 2) Type in 30
= [} Work Planet ; ;

C XY Plage 5} and pick Check

1) Double click
to redefine Work
Planel

k- EDT Extrusion6

1- [ iFeature6:1

k- EUT Extrusion7

— [P Filletd

b EE Rectangular Pattern1
i [l Mirror11

tH— E iFeature2:1

- [ iFeature2:2
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3. Edit Extrusion3. Subtract 15 from existing Distance dimension.

b1 E3 Solid Bodies(
- -r_f. View: Master
B+ ] Origin

2) Subtract 15 from
existing dimension
as shown

— 1 Sketchi
B+ (JIf Extrusio
B (Jf Extrusio
B [T Work Plz
— 71 Sketch2
B (I Extrusion3

1) Double click on
Extrusion3 to edit

Match shape

B [t Extrusiond
— ] Sketch3

veo |

0K || Cancel |

- [ Extrusions

A

4. Setthe View Cube to right. Expand “iFeature6 to edit Sketch37. Change the value of the
distance from edge to center point of bushing from 14” to 8”. Finish Sketch.

— 71 Sketch2
- [J Extrusion3
- (] Extrusiond

2) Double click on
dimension to edit

— =] Sketch3

- [Jf Extrusions
- [Jf Extrusion6
= [ iFeature6:1

1) Expand
iFeature6,
Edit Sketch37

L[| sketch37
& [T Extrusion?
— [P Fillet1

3) Typein 8
and Enter

B & 5 Rectangular Pa

Lo ||

5. Change the View Cube to Home. Edit Rectangular Patterenl. Change the value of the spacing
from 16” to 20”. From the preview we can tell that the bushings are too close to the edge of the
breaker. Change the spacing to 18” and enter.

¥ | d4

3 Solid Bodies(1)
5= View: Master
7 origin

171 Sketch1

(Jt Extrusiont

{1t Extrusion2

2) Change the

|
L[| Sketcha?

Features

Jirection 1 Direction 2
& A 3 close to edge
: : m Change the

3) Bushing too

spacing to 18

< [Aiin

Spacing

1 {Strusiont
HEr

1) Double click to edit

Z7 Rectangular Patterni
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6. Setthe View Cube to the Right. Edit Sketch3. Change the slope from 3 deg to 6 deg. Finish
sketch.

e ?LE Solid Bodies(1) 2) Double Click on
Bl [3- View: Master .00 angular dimension
E]__ ? g::t:m to edit

7 (I Extrusion1
7 (I Extrusion2
- [ Work Planed
— 5:1 Sketch2 .
B (J Extrusion3 3) Type in 6 and
& (I Extrusiona Enter

— 2] Sketch3 ||

B [Pt Extrusions
i [T Extrusion6 1) Double Click
& [ iFeature6:1 Sketch3 to Edit
L[] Sketch3? ‘

[ B |

B [Tt Extrusion?

— [ Fillet1

7. Save and close the file.

There are several more adjustments that can be made such as relocating the conduit entrance and
relocating the cabinet door by redefining their sketch.

= Alter standard models to fit any unique application

Standard Sub-Assembly

This example shows how to use one Standard Sub-Assembly for multiple applications. The constraint
relationships between the parts allows the model to adapt to dimensional changes. In the first exercise
we’ll finish constraining a standard bus support assembly. In the second exercise we’ll convert the
standard bus support assembly to a 161kV bus support structure. In the third exercise we’ll finish an
electrical assembly by adding cabling, sizing the switches and completing the three phases.

Standard Bus Support Model
1. Open the file STANDARD-BUS-SUP.iam.

% :‘Y:f’:‘}"“ Lookin: | J WorkFiesAU13
rnes
("] Content Center Files Name

. Electrical

@ Libraries

-~

. OldVersions

o Structures Open from
#985-01.iam

EPpL-odipt WorkSpaceAU13
PLATE TEMPLATE.ipt

[ STANDARD-BUS-SUP.iam
(3 STANDARD-ELE-BAY.iam

(@5 STANDARD-STR-BAY.iam
» < £N STR&ELEC-DWG.dwg
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2. Create a Circular Pattern of support plate “PL-02” around the Z axis.

TIX Axis
1Y Axis
[[17 Axis

2) Select Z axis

& Genter Point
i () PL-01:1

i () TB-01:1

- () I

ot
<

mn 12:1

1) Select PL-02

79 Element:2
I g Element:3

Direction i:
Y‘ i .K

3. Create a Rectangular Pattern of channel CH-01. Pick the direction by picking an edge. Highlight
the spacing value, right click, pick List Parameters and choose “SPC23".

CH-01

1) Select
direction

Pattern Component

2) Select

spacing
“SPC23” from
parameter list




Designing Substations Part by Part with Autodesk® Inventor®

TYPICAL PHASE TO PHASE SPACING

User Parameters are set up to correspond to the phase to phase spacing for different voltages as shown
below.

L

e Faraeiers

161kV Spacing 5PC161 in 90"
(SPC161) = 9'-0” | SPCE9 n 60"
?,_.,-- SPC23 in 36"
23kV Spacing 69kV Spacing
(SPC23) = 3-6” (SPC69) = 6’-0”

4. Constrain top of square tube “TB-01" to bottom of plate “PL-05". The adaptivity of the square
tube allows the length to adjust according to the constraints

[ STANDARD-BUS-SUP.iam
ERelationships

& Representations

[ origin

(53 PL-01:1

o (T TB-01:4

¢ 228 Component Pattern 3:1

Adaptive { (0 PL-03:1
. ) PL-03:2
icon () PL-05:1

IwWB-01:1
#- I Component Pattern 4:1

Select bottom of
plate PL-05

Place Constraint

bly | Motion | Transitional | C: int Set|
Type Selections

(Flajd/ma rrkz 0@

Offset: Solution

0.000 in > %§{ ga

¥ &o O \—“—‘
[ ok [ Cancel || Apply [>

Select top of
square tube TB-01

z

b
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5. Use the mate constraint to constrain the top of channel CH-01 to the bottom of plate PL-01.
Change the offset value to “-120” or “-10ft” then click “Apply”

Pick the top
of CH-01

Assembly | Motion | Transitional | Gonstraint Set|
Type Selections

(Pafd @A kikz O

Solution

< &

Gancel Apply | [>>]

Offset:

Type in
Offset value
as shown

Pick the bottom
1 4 of PL-01

6. The Standard Bus Support Assembly is complete. Save as BS-01 to keep the Standard
Assembly pristine. (Select “Yes” to replace existing BS-01 file.)

I Save As
L] Workspace Savein: | || WorklesAU13 v @ ® e
@) Libraries =
E} Content Center Files Name Date modified T
1 Electrical 10/6/2013 239PM  Fi
1 Libraries 10/6/20133:39PM  Fi
1 OldVersions 10/14/2013 1:27 PM Fi
| Structures 10/6/20133:39PM  Fi
f85-01iam 10/6/2013 3:09PM A
[ STANDARD-BUS-SUP.iam 10/14/2013 1:27PM A
4 STANDARD-ELE-BAY.iam 0/6/2013 315PM A
[P STANDARD-STR-BAY.iam 10/6/2013 312PM A
L\ B5-01.iam already exists.
£5% Do you want to replace it?
Flename: | BS01iam v
. « ” e astype: | Autodesk Invertor Assemblies (*iam) v
Pick “Yes
Preview | options... | | sae || cand

7. DO NOT CLOSE
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Standard Structural Models
1. Open 161-BAY-LAYOUT.dwg

1 T 1

i = 2 i

R

Iaxl
H

PLAN
B | ]
T (L2 (L r
e oo T_
T
Topaf Fdns Top ol Fdne l I
14 o 4 T ” I'l'—‘l
FRONT
SHEET 2 OF 3 SHEETS | FINAL PLOT: BNS/2013
SUBS TATION, DESIGN 161KV BREAKER BAY
ELECTRIC SERVICE [ 2T JCTURA “SEEL“EE -
NASHVILLE, TENNESSEE AU2013 | NONE TR-H-BA‘I"' A
T X T

2. Open 161-BAY-STR.iam.from the browser under the “Structural” sheet and PLAN1.

x

2]

S 161-BAY-LAYOUT.dwg

Default Border
o TB-10000
[ Shetched Sym

Right Click to

Expand |
PLAN1

R

£ 71161-BAY-STR (= Repeat Open
#- [ Str-Detail:3 —
Qpen

EEE Bill of Materials...

10
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This is the foundations and structures of a Standard Structural Bay Assembly. In these next steps we will
convert the Standard Bus Support to a 161kV structure. The assembly and drawing will automatically
update as the Bus Support is altered.

Standard Bus
Support Structure

Standard Bus
Support Structure

3. Make BS-01 tab current. Expand TB-01 in the browser. Double click on the shared Sketch1l to
edit from assembly. Double click on the parameter “WALL1”. Change the value in the Edit
Dimension box to 6 in.

lick Sketchl

fx:BENDR = THK +
fWALL2 = WALL1—

3) Double click

WALL1
- | 4

11
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4. Finish the sketch and notice the tube enlarges. Click “Return” and notice the plates adjust to the
larger tube.

The constraint relationship causes the
plate move according to the tube
dimensional changes

5. Expand “Component Pattern 5”. Right click on Element;2 and pick “Independent”. Replace the
Independent PL-02 with PL-04 and ground. (an Independent Element loses its constraints)

(PEEZE [} et
= I!E)Compo[_‘B Open

Ctrl+C
Replace Independent
Add to New Folder PL-02 with PL-04
i >
Red x represents |-
Element2 is - .
Independent ate G
REpresentation. ..
Component >
cP_ Show Relationships
Measure »

6. Double click on WB-01 to edit the beam. Open the Parameter dialog box. Highlight only
“SPC23” of the Equation in the “LTH” parameter, right click, and click List Parameters then select

“SPC161”. Return to the main assembly.

+ [ | Relationships

¥ [z Representations

+ [ Origin

b (53 PL-O1:A

#- S TB-01:A

o (3 PL-04:1

- &2 Component Pattern 5:1
5

;x 1) Double Click on
L. WB-01 to Edit
Parameters

L

#- [ PL-03:2

- (1) PL05:1 V ;

L Fwe-01:1 Parameter Name | Ui Equation Nomit| Driving Rule Te| Mode Ko [
d

}_E,:u‘schd Bodies(1) ;,( Model Paramet...
;E:i:;:n > ,. 'SPGZ&"Z ul+10.5in :40 |
|7l Sketch i 0.3... [0C
i1 (] Extrusiont i X 8.4... [0~
- 2 Sketohz 2) Highlight
i [T Extrusion2 - WTET jce
L (3 End of Part “ ”

4 2 ompanent Patter 61 SPC23 Dl LT 3) Select -

“SPC161”

12
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7. Double click on “Component Pattern 6” to edit. To change the spacing of the pattern, click on the
arrow in the Edit Dimension box and pick List Parameters then select “SPC161”.

8.

L BS-01.iam |

£7] Origin

f& PL01:4
S TB-01:A
[& PL-04:1

o Ratonatine 1) Double Click on
Component
Pattern6 to Edit

l!g? Component Pattern 5:1
i Element:1

3,‘2 Element:2
i o Element:3

i o Element:4
(7 PL-03:4

Edit

(I PL-03:2
() PL-0S:A
HIwe-01:1
::: Component Pattern 6:1
|£| Compone
2]
Column
b | 24
e+ 3ul

<% spcza >

@

2) Right
click and
pick List

Parameters

3) Select
“SPC161”

Expand “Component Pattern 6, Element;1 and CH-01. Double click on Flush;32, click on the

arrow in the Edit Dimension box, List Parameters and pick “SPC161” then enter.

?l ‘;AssemblvView 'J

4 BS-01.iam

1) Expand Component
Pattern6, Elementl and

i D Relationships
- %z Representations

- 508 Component Pattern 5:1
2 Element:1
7% Element:2
gf Element:3
I3 Element:4
B () PL-03:1
- () PL-03:2
B () PL-06:1
- [ WB-01:1
EF &5 Component Pattern 6:1
2 Element:1

B

B

- £ Origin

- (5 PL01:1 /
B2 () TB-04:4

B (5 PL-04:1

E

CH-01

2) Right
click and
pick List

Parameters

= () cH-01:1 Edit Dimension : d8

-r_f- View:
[ Origin
21 Sketch1
[ Sketch2
P Mate:25
P Mate:26

42in

2 BFiush:32 (42.000 in)

13
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9. Double click on Mate;39. (This constraint was set in the standard bus support assembly in steps

4 and 5) Type in “-18ft” and enter. Save and Close.

B (5 PLO1:1
B () TB-01:1
B (5 PL-04:1
= !:) GComponent Pattern 5:1
I 3 Element:1
332 Element:2
I g Element:3
52 Element.4
B () PL-03:1
G- () PL-03:2
B () PL-05:1
B (I WB-01:1
= E:: Component Pattern 6:1

%F

32 Element:1

1) Double Click
on Mate;38

-r_'.. View:
7] Origin

71 Sketch

=] Sketch2
d' Mate:25
AP Mate: 26

N

I g Element:2
I o Element:3

Standard Electrical Models
The structure assembly is modified to a 161kV structure. Now we will complete the electrical assembly.

3 Flush:32 (108.000 in)

= g Mate:38 (-420.000 in)

|| g - > :_‘
ﬁ;
2

) Enter “-18ft”

r4

et ox

Make drawing 161-BAY-LAYOUT.dwg current. Activate the Electrical sheet, expand PLAN1 and
right click on 161-BAY-ELE.iam to open assembly.

Modified 161kV
Bus Support
Structure

Modified 161kV
Bus Support
Structure

14
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2. Double click on the switch “SPSWH2000-H01;1 to edit. Double click on Sketch2. Double Click
on dimension “PADHTH” and type in a new value of 77 then enter.

| x

?| {i Modeling View -

() SPSWH2000-H01-1:1
£ Solid Bodies(1)
T View:

[ Origin

71 Sketch

(! Extrusion1

12 Sketch2

(! Extrusion3

71 Sketch3

(! Extrusion4

= Revolutiond

= Revolution2
= Revolution3
(! Extrusion5

1) Double
click to edit

2) Double click
and enter 77

PADHTH = 781in

3. Edit Rectangular Pattern3. Change the spacing by using the parameter “SPC161”. Click on OK

and return to assembly.

?| "Eg Modeling View ik

F=JRevolutiond
i j[Etrusions
7t
1 j[Dtrusion]
1 [[Btrusiond
7l Sketch4

h Jortrusiond
i j{Etusionto

= JSweep2
3t
[ Work Plane1

71 Sketchb

-

Rectangular Pattern : Rectangular Pa...

Festures
@ It Solid

Direction 1 Direction 2
+ @M [+ OF
ces lﬁ 2) Select

L
A
l‘ﬁ

0 ERERE [ 1) pouble
EEE EC
1 j[Etrusionts] A <

“SPC161”

I
J
EE Rectangular Pattern3
(3 End of Part

‘ Spacing W |

SCP161
SPC23
SPCE9

15
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Next we will modify or add cabling as required. First we will re-attach the cabling that lost its
connection when the switch was modified. We use the Substation Designer Suite by
AutomationForce for our cabling. Go to the “Above Grade Tools” and pick the “Update Cable”
icon. Pick the cable as shown. Notice the cables reconnect to their corresponding terminal lugs.
Do this for each cable.

Environments  Get Started  Autodesk 360 SubStation Design [Tl T IR ERT.10 |

i <> Retate ltem... | Add Mast..
&

@ Add Demo Content . > Edit Shield Wire..
Update Cables Add Shield Wire..,

De

~. Settings.. @ it Settings
‘ Cable Utilities ‘ Lightning Pr 1) Select
“Above Grade
%) Select 3) Select Tools”
Update
Cable and
Cables”
repeat for

each cable

Pick the “Pick 2 Fittings to Add Cable” icon. Pick the lug on the switch pad then the lug on the
breaker. The cable is generated. Do this for the other leads.

-
g &% Rotate ltem...

i P ' ‘( i‘m

: . . *‘a Add Deme Content

o Ftg Pick 2 Fittings  Edit Cable Delete Cable Update Cables

N to Add Cable ‘ 7. Settings...

Cable Utilities

Cable Routing

1) Select “Pick
2 fittings to
Add Cables”

2) Select
Switch Lug

3) Select
Breaker Lug

16
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6. Open the BOM to see how the existing parts are listed.

| % | [B-001
ﬂ Model Data | T5- Structured | IE Parts Only
Title | Base Unit | Base QTY | QTY | Part Number | Description
4/0 Bare Ap oot w 8.02272... 9ft SBOCAIS CABLE CU BSD 410 195

B-009 ft *Vanes® 42ft SBCA1351 CABLE AAC BARE 1351.5 KCM 61
B-02 ft 1ft 2ft  SBTA35 TUBING AL 31/2

CU Cable

=N
@ B-03 Each Each 2 SBL35A4HPK  TERMINAL LUG 3 1/2 AL 4H POWERLOK
] @ B-032 Each Each 12 SBL1351A4H TERM LUG 1351.5 AAC 4H
] @ B-04 Each Each 1 SBT35ALX2HW CONNT 31/2 ALx 2 H WELDED
L) BoS Each Each . | TUBE POWERLOK
L B30 Each Each Bus Support Spacer height p
T e Each Each calculated from parameters |, coc gus supPORT
] @ E-02 Each Each 2 SE1615P52 INSULA - EPORT 161kV SBC
] @ M-01A Each Each 1 SPACER-AU SPACER BUS SUPPOR
] @ M-01B Each Each 1 SPACER-PT SPACER BUS SUPPORT 5BC 2in

7. Relocate and revise the cable size by selecting “Edit Cable” in the “Above Grade Tools”, pick the
PT lead. The Edit Bare Cable dialog box opens. Click on the arrow in the cable size box and pick
“CABLE ACSR BARE 477 18/1”. Choose Apply then Done.

2) Choose to
resize cable

Cable Size: |CABLE CU BSD 4/0 195

CABLE ACSR BARE 1/0 6/
Sag Percent  CABLE AAC BARE 13515
CAELE ACSR BARE 2 6/1
CABLE ACSR BARE 4/0 &/1
CABLE ACSR BARE 477 18/1
CABLE ACSR BARE 735 36/1
Flip C=I|CABLE CU BHD 1/0 75
CABLE CU ESD 1000 MCM 615
£l|CABLE CU BSD 1500 MCM 515
CABLE CU BHD #2 75
. CABLE CU EHD 200 MCM 185
Enter 010 19 0 BI E CU BHD /075

CABLE CU BSD 4/0 135
CABLE CU BHD 500 MCM 135

; CABLE CU EMD 500 MCM 375
1) Pick PT CAELE CU ESD 750MCM 615

; CABLE CU BHD 4/0 75 (GROUNDING)

Lead to edit CABLE CU BSD 4/0 135 (GROUNDING)
CABLE CU EMD 500MCM 375 (GROUNDING)
CABLE AL 25KV EPR 4/0 W/CN 3CF
CABLE CU 25KV 2000 1/C
CABLE CU 25KV RIAB KE 4/0 1/C
CABLE CU 25KV EPR 4/0 W/CN 3CP KE
CABLE CU 600V RINC 500 1C

Add Mid;

17



8. Click on the bus to which the PT lead is attached. Find the highlighted part (SBTA35-AU) in the

Designing Substations Part by Part with Autodesk® Inventor®

browser and expand. Right click on the greyed out (suppressed) Insert;96. The bus is constrained

to the switch terminal lug. Click on “Suppress” to unsuppressed the constraint and watch what

happens.
b1 () SBL35A4HPK-AU:1 ~
B () SPSWH2000-H01-1:1 Insert;96
B (£ LP-161-SWOP-FIG1-5-33445:1 / Surface 1

2) Expand and

“SBTA35-AU” Surface 2
E - 1) Pick Bus
; i | - “SBTA35-AU"

o= View:
[ Origin

[T Insert:66 (4.

[T} Insert:68 (-1

@

[T Insert:10 S
- () TRK-325729
& () SB3.5CBPLE
B (1 SRCVT-161-
- gf¥ SBL336477,
- g SBL336-477,
- B SBL1351Ax4
- g SBL1351Ax4
- B SBL1351Ax4
- gf¥ SBL1351Ax4

9. Reopen the

B4 (7] SBTA35-AU2:1

i,

3) Un-suppress =

Insert;96

Delete

Isolate Components
Edit

Drive

Modify

Infer iMates

Create Note

Wisibility

BOM to see how the changes affected the listed parts.

|24 83 HE e =] | show Clear | EE | £

Jx
Export Bill of Materials
e

BOM reflects T

itle 4 Base Unit | Base QTY QTY |PartNumber  Description
the revised | = oBOS R *Varies® 42ft SBCA1351 GABLE AAC BARE 1351.5 KGM 61
» o= oB02  # “Varies* 11f SBTA35 TUBING AL 3112
/ cable \ |+ Bos Each Each 2 SBL35AMHPK  TERMINALLUG 3 12 AL 4H POWERLOK
) B-032  Each Each 12 SBL1351A4H  TERMLUG1351.5 AAC4H
~; - B-04 Each Each 1 SBT35ALX2HW CONNT31/2 ALx2HWELDED
@& B-05 Each Each 2 SB3.5CBPLK _ BELL CORONA 31i2 AL TUBE POWERLOK
iz I 14.1054... 14 ft_SBCA4T7 CABLE ACSR BARE 477 131
| 0 B120  Each Each 2 SBL336-477A2 TERM LUG 336-477 AGSR 2H
| B0t Each Each 2 SEC35A5 GLAMF BUS SUP 3 /2 AL5BG BUS SUPFORT
| ) E02 Each Each 2 SE1615P5 INSULATOR BUS SUPPORT 161kV 5BC
| ) moia Each Each 1 SPACERAU  SPACER BUS SUPPORT 5RGdig
| ) woB Each Each 1 SPACERPT  SPACER BUSSM=IOR
|6 oo Each Each ATSomeTA70FKF1"
| M P01 Each Each Bus Support Spacer p et
(@ R01 Each Each RANSFORMER

- height is recalculated
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10. Update the PT lead using the SDS “Above Grade Tool”. Create a Rectangular Pattern. Click on
the direction arrow and pick an edge. Make 3 rows and pick the “SPC161” spacing. Pick the
component arrow and select each component to be patterned as shown below.

S

1) Select direction
-

Select
to
pattern

11. Repeat patterned component. Select the components as shown below. Select the correct
direction choose 3 rows and “SPC161” then click OK.

=

% & 2000

Select to pattern

X
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12. The last step in this section is to extend the bus. Edit Patteren3, expand Element 1, and
unsuppressed Insert; 95.

4 B SBL1351AxdH:A0 ==
EfY SBL1351AxdH:11 i
g SBL1351Ax4H:14 5
2

+- g SBL1351AxdH:15
EfY SBL1351Ax4H:16

- [} BareCable1302866/ 1) Edit Component

[ BareCable13028664

(5 BareCable13028664 PatternS

+ [ BareCable130286656659

= :
2% Component Pattern 2:1

2) Expand
Elementl and
“SBTA35-AU”

I = Component Pattern 3:1
- & o Element:1
() SBL35A4HPK-AU:1
- () SBTA35-AU:1
o= View:
[ origin
(T} Insert:65

3) Un-suppress

(T Insert:67 (-1.000 in)
(T} Insert:95 (-12.000 in)
(1) SB3.5CBPLK:1

Insert:95

Quickly generate quality construction drawings

Generate Drawings

This exercise creates a standard drawing. When the Base View is placed, the Title Block is populated.
Next, the Views are annotated by placing Dimensions, Balloons and the Parts List. Now replace the
standard model using the Replace Model Reference tool. The Views, Dimensions, Balloons, Title Block
and Parts List all update to the values of the new model automatically. Some clean-up is usually
required, such as moving dimensions, changing scale, sorting the Parts List, etc.

Standard Drawings

1. Make the 161-BAY-LAYOUT.dwg current. Activate the “Structure-Det” sheet. Open the Base
View dialog box. Browse to open “BS-00”. In the Base View dialog box, change the scale to
2"=1 and turn off the View Label visibility. Place the front view, drag up to place the top view,
right click then pick “Create”.

pauingvien | 1) Browse to BS-00

Gomponent | Madel State | Display Options and open
File
CilUsersiTemiiDropbox\UT2388-L_PartXPart- WORKING-DataSetior v ||&]

Representation

4) Drag up to

T View 0w =

create top view 2) Change oSt i
scale to i
ppressed
1=
@ Projection: e}
View | Scale Label Style
| Scale 5=1" v/ |4} View dentifier| PLANG Z B 8 &
i \tr:ﬂ = [ Raster View Only OK Cancel
3) Turn off
View Label
visibility o g, [T
ELECTRIC SERVICE —T o —
. . e gt T T = 0] I
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Place Dimensions as shown. To place

Balloons, right click and select the Balloon button. Pick

the beam WB-00 in the structure as shown. In the BOM Properties dialog box, click on the arrow
in the “BOM View” box and select “Structured”. Click OK, place the Balloon, right click, pick

“Continue” and repeat.

FH—1
B — —“
A
1) Place
dimensions
'7{_! | m— | Eile
-L_WORKING_PartXPart-DataSetWorkspaceAU13\BS-00.iam
. BOM Settings
2) Pick beam BOM View Delimiter
WB'OO wv | All Levels

Al

Place “Leader Text” pointing to the colu

[ ok || Cancel

Parts Only (legd

3) Select Structured

mn TB-00. In the Format Text dialog box, pick “Properties

— Model” from the “Type” menu. Then from the “Properties” menu, pick “Description”.

Style:
o o SD Note Text
. Yostretch 4) Click to add
ick “ ies- F=l=l ch
2) Pick Proriertles - =n Text Parameter
Model i Voo | rrrrTER,
PL-00Z Type Property Precision
|Properties - Model v| |DESCRIPTION v| 2142
Component: Source: arameter: Precision
1) Place “Leader [1B00 +| [Model Paramd iy
Text” to TB-00 3) Pick “DESCRIPTIONS]
“Description”

To place the Parts List, select the icon f

rom the Annotate tab. Select the view. Pick STR

DIAGRAM PList from the style drop down menu. Click OK and place the Parts List.

E‘ "~ ,‘" ,/f l_/ Hole - @ gy By Standard (Syn ~
/_< _’ED B =) Revision ~ ’ 5| STR DIAGRAM PList |
S 7 Ballocn Edit
[ General M Layers | || CONDUIT FITTINGS Plist

Weldi
5

1) Pick Parts
List icon

5 CONDUIT LAYOUT PList
5 ELECTRICAL BOM PList
5 FDM DETAIL PList

Table

= FON PLAN PList

Parts List
PL-0I 5 STR DIAGRAM PList
S FHSTRT Plist
2) Select Select View = 5 .
View i \Terri\Dropbox\UT2388-L % 3) Pick STR
—____ # DIAGRAM PList
Style 21




The standard drawing is complete. To quickly create the detail drawing of BS-01, pick the
“Replace Model Reference” icon on the “Manage” tab. When the Replace Model Reference

Designing Substations Part by Part with Autodesk® Inventor®

dialog box opens, click on BS-00. Select the Browse icon, select BS-01 and double click to open.
Pick yes at the prompt and click OK.

Replace Model Reference

1) CI'Ck BS-OO Model Reference
FileName Path
161-BAY-ELE.iam C:Wsers\Terri\Dropbox\UT2388-L_WORK
161-BAY-STR.iam C:Wsers\Terri\Dropbox\UT2388-L_ WORK
BES5-00.iam CiWsers\Terri\Dropbox\UT2388-L_WORK
i Open “ &
CH-00
L1 Workspace Look in: | [} WorkspaceAU13 v @ 2 = m- .
——————————— 73 Libraries 2) P|Ck
(] Content Center Files & Electrical
@ Foundations Browse
o Libraries
PLOM @ OldVersions 3) Double |C0n
. Structures
B3161-BAV-EL i _
2o click on BS-01
SqTs¥sxMexd @g85-00.3m
EEE— B5-01.iam
1000 mSTANDARD—EUS—SUP‘Iam
835TR-161-BAY.iam
Fiename: | B501iam v
Files of type: | Assembly Files (“iam) hd
Project File: ELECTRICAL.ipj Projects. ..
PL-0d
Quick Launch
2 \'D [}—H Find ... Options... Cancel HEETS | FINALFLOT: O/f!

BS-00 is replaced by BS-01. Double click in the Base View. In the Drawing View dialog box,
change the scale to /4"=1" and enter. The dimensions and Mk No’s updated automatically and

retain their attachments.

L + o
cH EHY

[ = iEH:
win-ar m’-«ﬂq‘ \

Auto updated

e Dimensions Auto updated
= £ .
.I Parts List

Auto updated A
Leader Text

N/

T TTITar

BILL OF MATERIAL

MMy arr PRECEPTION =T .0-] wirC T wWT

PL-DY 1 PLinlBx?4" 112M Al A

T8 1 SqTE ST =11ZM e nm

PL-M 1 PLIRxSx - B-XIR18 BNI a2 42

PL-2 H PLIR 12 317 1m2 Bl

W 1 LD ALLERL AU H21ZM X8 it AUtO update
o 5 e asir oo S .

Title Block

Auto updated
Balloons

SHEET 3 OF 3 SHEETS FINAL PLOT: 5115

TION DESIGN
\SHVILLE
RIC SERVICE

NASHVILLE, TENMNESSEE

B5-D1
BUS SUPPORT ASSEMBLY

NONE BS-01
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» (Create an accurate parts list using intelligent 3D models

3D Model to BOM to Parts List

This last section shows how Balloons, Parts List Styles, Bill of Material (BOM) and Parts List work
together to present the information about the parts contained in the assembly in a multitude of
arrangements. The examples shown are a glimpse into the versatility of creating Bill of Materials. The
first exercise shows how the Parts List Styles customizes the display of data in the Parts List. The
second shows how the Balloons are related to the Parts List. Last we will look at correcting information in
the BOM vs. correcting information in the Parts List.

Parts List Styles

1.

Make the drawing 161-BAY-LAYOUT.dwg current and activate the “Electrical” sheet. Select the
Parts List icon. From the Parts List dialog box, select the PLAN view. Use the styles drop down
menu to pick the “ELECTRICAL BOM PList” style. Click OK. Drop the Parts List in the upper

right corner.

By Standard (Syn «

o v /< 5 // = 3) Select

A creste | % ELECTRICAL BOM P
! reate || Pafl «
User  Surface Welding Impor.. Sketch || Li ELECTRICAL BOM ’ECONDUW FITTINGS PList |
| Symbols 1) Select etch | PList” from the lgi%cowun LAYOUT PList

Styles drop dOWn ELECTRICAL BOM PList |

Parts List % FDN DETAIL PList
; menu p ’ .
. icon | FON PLAN PList
Source iE STR DIAGRAM PList
o i S STRTOT WT PList
iy | EmEiE # STRUCTURE DET PList
1’ 1540 + 1 r
2) PICk C:\Wsers\Terr\DropboxiUT238 :% ______________ )
X T ™ Plan View #fE| EREC DIAGRAM PList
0, BOM Settings and Properties E EREC TOT WT PList
BOM View E Material List (ANSI)
v Parts Only v|  Numeric | 8 Parts List (ANSI)
8 Parts List (ANSI-AIP)

Table Wrapping
Direction to Wrap Table:

As you can see, we need to alter the display of the Parts List. To do this, right click and choose
“Edit Parts List Style”.

¥ 1
P BILL OF MATERIAL )|
wi W | INST | REM | TRaN | oTv CU CODE ST NO DESCRIPTION SOURCE
[ ok |SETASS MBRA0000 | TUBINAL % im P UNIT
Bl B [|sECa8AS avsmamn | cial o) REpeatParts List WINGR
WA, 3 |[sPacErau seal (% Copy Ctrl4C SHOP
o o] - | 1 |[socEwHHoiE) EACEEAD | CA { PUREH
803 __4;“ saLmasrFr 20000 | TER| T Delet= wnos |
T It ;.3 Bl cur 2 Bill of Materials... . .
: : H:EMM:::] ::h" :T?rii Save Item Overrides to BOR nght click and
Fi o [arwerk — Edit Parts List... Select_ to edit
@/ 3 % sPASERBIIE sy Parts List Stvle
[ B 3 5CRPLK 30410000 | BELL Table
2 o0 12 ||su|_|:ma‘:|.;_u 233040000 | TERI Rotate uINOR
e7n |[sEcar 103000000 | GAB & " : FUNIT
/ﬂ’} "saun:j:ru TERI J% EditParts List Style... WINOR
'*,... 2 8 miodanoon | cas f Zoom PLNIT
{'Y Pan
EQ Find in Browser

®
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3. Pick the Column Chooser. Under Selected Properties, remove “INST”, “REMV” & “TRAN”. Click
OK. Change the width of the “Description” column to 3.000. Click “Save” and then “Done”.

Select available properties from:
All Properties vl
Available Properhes: Selected Properties:
APPEARANCE A MK NO
AUTHOR INST
AUTHORITY REMV
EigE Em; 2) Remove “INST”, TQ%N
“ ” "’ ” Md _:.

CATEGORY REMV” & “TRAN GU GODE
CHECKED BY from Selected m STK NO
CHECKED DA i _ DESCRIPTION
COMMENTS Properties f SOURCE
COMPANY
COST CENTER v

Delete Mowve Down | | Mowve Up |
| OK | Cancel |

- FDN DETAIL PList .
- FDNMPLAN PList Column Chooser Grouping
- Material List (ANSI) . = | Filter
- Parts List (ANSI-AIP) 1) Pick
- Parts List (ANSI) Column Property Width 3) Change
- §TR DIAGRAM PList Chooser QarTy 0.500 “Width” to
- §TRTOT WT PlList PART NUMBER 1.300
-~ STRUCTURE DET PList STOCK NUMBER 0.800 3.000
=-f8 Revision Table
-+~ Burface Texture E}ESGRIPTI ON |i“'??? i >

4. The Parts List must now be updated. Click on the Parts List and use the drop down styles menu
to select “ELECTRICAL BOM PList”

EE Hole - @ gy

Revision -
Parts B Balloon Edit
List E General - Layers

: Sketch
ﬁ Pick Parts List

— Style to update

3

By Standard (Syn ~

FE ELECTRICALBOMP  ~|

5 CONDUIT FITTINGS PList
5 CONDUIT LAYOUT PList
4] ELECTRICAL BOM PList
5 EREC DIAGRAM PList
fE EREC TOT WT PList

o [42
) et

Create
Sketch

3 [[sETosaLjcrw
1 2 1)

connTa 12 4| 3 Parts List (ANSI-AIP)
DE 181KV 20004

5 STR DIAGRAM PList
INSULATOR BILY
seacerBls o e STR TOT WT PList

*3{ 3 %E%l
[~ B 3.BCBPLK 320410000 | BELL CORONA 3 TIZ AL TUBE POWERTOR -

2 g0 12

» Fa -—
BILL OF MAT]I & FDON DETAIL PList ]
MK NO [ INST | REM | TRAN | OTY CU CODE STKNO % FOM PLAM PList |
B2 sk | SETAIS TUBING AL 311 .
= = e aus sd ‘B STRUCTURE DET PList i
WHI1A 3 |[sPAcER-AL 5 % -
oot ! BH(HOIE) CB 1BV 2000 B3 Material List (AMSI) -
B SHLISASHPK, ZMN000 | TERMINAL LG
L =l = comrenTvou| JE Parts List (ANSI) .

s 10m1
7R _|[sECAT

L /n- sELI6-4r7Az

TERM LUG 13515 AAC dH
CABLE AAC BARE 1151.5 KCM B1
TERM LUG 336477 ACSR 2H
010140000 | CABLE ACER BARE 477 181

L=
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Balloons and the Parts List
Make the “Structural” sheet current. Click on the Balloon icon and pick a structural member.

Expand the BOM View menu. Pick “Structured” to Balloon the sub-assemblies. (To Balloon the
parts pick “Structured”) Click OK and place the Balloons.

L - ,-", ,/% Zﬁ EE Hole =
nch A [A Q \/_ /_< 5% - || LI/ ) ; Revision = %
Text Leader - ! Create | Parts Edit
d Text User  Surface Welding Impor.. ¢ Sketch | List E General Layers
s | Tet | Symbols | Sketch | |
1) Pick

Balloon

Source
File
IKING_PartXPart-DataSetiWorkspaceAU1361-BAY-5TR.iam

BOM Settings
BOM View

LL Structured All Levels E
Parts Onl .
Siru:‘lu:ez {legacy) 3) Pick Cancel
Parts Only (legacy) “Structured”
g
-0
e
+ |52
@0 :
4 2) Pick Structure
PLAN

To place the Bill of Material, select the Parts List icon. Select the STR DIAGRAM PList from the
styles menu. Place the Parts List in the upper right hand corner.

B
The view is Parts List 5 Material List (AMSI)
- 3 Parts List (ANSI)
preselected to Sourse #8 Parts List (ANSI-AIP)
0l | Select View 5 STR DIAGRAM PList
14%0" match the C:Users!TerriDropboxiUT2388-L_Wi = STP‘N plist
— AUsersiTern\Dropl | -
Balloons — N

BOM Settings and Properties .

—H B Pick from Styles

SW-01 Structured All Levels drop down menu
/ p

Table Wrapping

9-0" Direction to Wrap Table:

*—gﬁ @ Left ) Right \[]
£ Ay [] Enable Automatic Wrap
Maximum Rows 10 [
& Number of Sections 1
P PLAN K

@ 0K Cancel

25



Designing Substations Part by Part with Autodesk® Inventor®

BOM vs. Parts List

1. The Parts List is also controlled by the BOM Structure in the assembly Bill of Material. Right click
on the Parts List and pick “Bill of Material”.

-2 ! & 8
BILL OF MATERIAL
MkNo | OTY DESCRIPTION DWG NO WT/PC | TOTWT
BeTs K01 3 | PTSTRUCTURE 522712 302 2 a06 79
Sw-01 2 | swircH sTRUCT {7 Repeat Parts List : :
BS-01 z |BUSSUPPORTA [ Copy Right click and
= e pick "Bill of Ir
oy Materia
fﬁ}‘ Save Item Overrides to BOM

2. Make the Model Data tab current. In the BOM Structure cell next to BS-01, double click to the
right side of the cell. Select “Phantom” and click “Done”.

1) Make
current 1 mE $v| | ﬂ | Show Clear | EE | 5

Model Data | fz- Structured Parts On

BOM Structure 2) Double click ket Number | QTY | Description Mass =«
=+l %= Phantom )PTS-KO1 (3)PTS-KO1 1 PTSTRUCTURE (3) 906.660 Ibr
¢ +fy [EENormal  ¥|Bs01 BS-01 2 BUSSUPPORT ASSEMBLY 790.608 Ibi
| +ffy |BENomal FDN_PLAN 1  FOUNDATION ASSEMBLY NIA
| wffy | I Inseparable SW-01 2 SWITCH STRUCTURE ASSEMBLY  1853.6600! +
1 %8 Purchased »

3) Select
“Phantom Done

%1\1_ Reference

3. Notice the Balloons have changed to designate the parts of BS-01 and the parts are listed in the

Parts List.
¥ 1
MkNo | QTY DESCRIPTION DWGNO | WTPC | TOTWT
PTSKO1 | 3 |PTSTRUCTURE s 2712 302.2 906.7
SW-01 2 | SWITCH STRUCTURE ASSEMBLY | 533432 1853.7 | 37073
Changing the BOM Structure to PL-01 2 |PL1x16x14" S31234 66.1 1323
. CH-0f 6 |C10@153x0-10° S 31234 86 51.4
i Phantom hid the BS-01 assembly and WB-01 2 |ws@18.0x18-101/2" s-31234 3309 661.9
listed the parts PL-05 2 |PL1Mx6x28 S-31234 13.4 26.8
N\ T ] PL-02 4 |PLix12x10" 5-31234 102 408
N < KX =

A CH PL03 6 |PLI2x5x1-0 S31234 42 25.4
/ PTSKO+ oy TBO1 2 [sqTEx6x1/4x17 S-31234 317.1 6343
o011 PL04 2 |PL12x5x1-0 5-33618 Sht 42 83

: 7]

| iiNg——
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4. Make the “Electrical” sheet current. Right click on the Parts List, pick “Bill of Material” and make
the Parts Only tab active. On the row beginning with “O-01", delete the manufacturer from the

description. Click “Done”

] =
MK NO | QTY CU CODE STK NO DESCRIPTION SOURCE
B-02 59ft | SBTA35 326940000 | TUBING AL 3 1/2 P UNIT
E-01 6 SEC35A5 320502000 | CLAMP BUS SUP 3 1/2 AL 5BC BUS SUPPORT | MINOR
M-01A 3 SPACER-AU SPACER BUS SUPPORT 5BC 18 in SHOP
0-01 1 SOCBH(H01B) 960930000 | CB 161KV 2000A 40KA Alstom"DT1-170FK-F1" PURCH
1) Make Parts RLOK MINOR
Only tab active =] | Show Clear | EE | &% MINOR
Y B e El | hom i |1 2) Delete from 1
Parts Only | Description as shown TRUCK
: - — \ PURCH
tle ¥| Base Unit | Base QTY | QTY | PartNumber | Description \ // [SOURCE | »
0 R4 Each Each 3 SRCVT-161 CURRENT VOLTAGE TRANSFORMER MINOR 5BC MINOR
g P01 Each Each SPSWH-(H01-1) DS 161KV 2000A USCO "GT-45" PURCH SHOP
g o001 Each Each 1 SOCBH(H01B) [CB 161KV 2000A 40KA PURCH
{7 M01B  Each Each 3 SPACER-PT SPACER BUS SUPPORT 5BC 18in SHOP ERLOK MINOR
f M-01A  Each Each 3 SPACER-AU  SPACER BUS SUPPORT 5BC 18in SHOP A

5. The Parts List is updated automatically. Right click on the Parts List to “Edit the Parts List”. On
the row beginning with “O-01", delete “SOCBH(H01B)” in the CU CODE column. Click OK.

| -
MKNO | QTY CU CODE STKNO DESCRIPTION SOURCE
E-01 6 | SEC35A5 320502000 | CLAMP BUS SUP 3 Description of Parts List
M-01A 3 | SPACER-AU SPACER BUS SUPPORT SN SHOP
0-01 1 SOCBH(HO1B) 960930000 | CB 161KV 2000A 40KA PURCH
MINOR
ae@ sae]se o Manufacturer is deleted MINOR
| f D ipti f the BOM g
21z _|MKN Delete from Parts List IEND rom Description of t ° ° TRUCK
=[B-02 | TUBING AL 3 1/2 N A} PUNIT PURCH
[ E-01 ~. A5 320502000 [ CLAMP BUS SUP 3 1/2 AL5BC B, \ORT MINOR
[ M-01A 3 '- R-AU SPACER BUS SUPPORTBBC 18in "\ SHOP MINOR
7[00 [l 0CEH(HO1B) 960930000 cammvzooomomg PURCH
fj[B-03 6 [ SBL35A4HPK 233620000 | TERMINAL LUG 2 1/2 Al MINOR SHOP
] (JR01 3 |SRCVI-161 CURRENT VOLTAGE TRANSFORMER MINOR
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6. Again, the Parts List is automatically updated. Open the “Bill of Material” to see that this last
change to the Parts List did not affect it.

1 &
MK NO | QTY CU CODE STK NO DESCRIPTION SOURCE
. 1/2 P UNIT
CU Code/Part Number is deleted from the Parts
< SUP 3 1/2 AL 5BC BUS SUPPORT | MINOR
M-01A S\MU SPACER BUS SUPPORT 5BC 18 in SHOP
0O-01 1 960930000 | CB 161KV 2000A 40KA PURCH
EE Bill of Materials [161-BAY-ELE.iam] = 5 “_|RL0K MINOR
a8y NEP- = || show ciear | EE | 8% 'ER MINOR
X, | [ soceHHaB) TRUCK ¢
Model ) ] -
Tad CU Code/Part Number is still populated in the BOM T T A PURCH
(=TT = RCVT=TE ORRENT VOLTE FTANSFORMER MINOR 5BC MINOR
~ P01 Each Eac! SPSWH-(H01-1) DS 161KV 2000A USGO "GT-45" PURCH SHOP
v L oo Each Each 1 [SOCBH(H01B) ] CB 161KV 2000A 40KA PURCH
) MO01B  Each Each 3 SPAGERPT  SPACER BUS SUPPORT5BG 18in SHOP VERLOK MINOR
L MO1A  Each Each 3 SPACER-AU  SPACER BUS SUPPORT 5BC 18in SHOP e

In Conclusion

In the Substation utility industry we use the same designs at multiple stations, except the
designs are a little different for each station. Inventor’s adaptability make it a perfect design tool
for creating standard parts and assemblies that can be easily modified for specific installations.
It all starts with the part template and a sketch. Then parameters, constraints and iProperties
are used to dimensionally adjust the part and the Parts List data. When the parts are modeled
correctly, the assemblies, drawings and Parts List carry the intelligence to automatically update
themselves as design changes to the model are made.

We’ve only scraped the surface of the capabilities of Inventor and SDS.

Thank you for taking the time to participate in this class. Feel free to contact Chip Cullum
weullum@nespower.com or Terri Humel thumel@nespower.com with any questions, suggestions
or ideas.
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