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Learning Objectives
e Learn how to extract data from Revit to select electrical cables
e Discover hot to calculate a bill of material based on exact raceway lengths
e Discover how to create pull tickets
e Discover the tools to assist tracking pull tickets, cable inventory, and installation status

Description

Developing a construction workflow for electrical systems in Revit software can be time consuming and
inaccurate. This session will explore new tools to assist in electrical cable routing, cable selection, and
construction management. You can extract intelligent data from the design model and use it to calculate
exact requirements and bill of material for electrical systems. This session will also show you new tools
to assist creating pull tickets, cable inventory, and installation status. Come see how electrical
contractors can finally begin to use the intelligence that is built into the design model.

Your AU Experts

Mike Massey graduated from Texas A&M University with a degree in Architecture. He has 25 plus years
of experience working in the AEC industry. He has worked on various types of projects including
residential, commercial, retail, educational, and healthcare. Mike’s roles in architectural firms have
ranged from drafter, designer, project architect, project manager, CADD Manager, and Director of I.T.
Since joining Applied Software, Mike specializes in BIM implementation for architects and MEP
engineers. In addition, Mike has been responsible for providing customer demonstrations,
implementation, training and support for the Autodesk AEC products for architects, engineers, and
contractors.

Mike has spoken at various AlA functions on the benefits of BIM (Building Information Modeling),
conducted regional CAD Camp seminars, and is a repeated speaker at Autodesk University. Mike is a
contributing author for Autodesk Official Training Courseware.



Putting Intelligence into Electrical Cables and Conduits

Contents
Introduction........cccceeeeiiiiiiiiiiiiiscncc, 3
Current Revit Workflow...........cccovvvvevueniininnns 4
Planning and Setup ....ccccceeerrencrrencrencrennenennes 5

Entering the Network Information ............... 5
Entering the Load Information..................... 6
Create Deliverables.........ccocveeviienieennieennen. 7
Creating/Importing Cable Types................. 10
Locating Equipment .......coovvviiieeeeininiiinneen. 11
Routing Conduit, Tray and Cables ................ 11
Using the Feeder Data Panel....................... 11
ROULING Tray .ccoovviiiieeeee e 12

Routing Conduit Manually Through the Revit
INtErface...cooceeiiiiiieeeecee e 13

Routing Conduit Automatically using the

BEM Software Routing Interface ................ 14
Routing Cables ......ccceeeeecvieeeeciieeeeeeee e 15
Audits and Calculations........cccccoeeevvernennen. 16
Annotation and Callouts.......cccccceeeeeeieenennes 17
Parallel Platform Communication................. 18
BEM can output to Revit or AutoCAD......... 18

'. ;/!'& AUTODESK UNIVERSITY 2015

Planning for Installation ........cccccoeveeenennneee... 19
WoOrk Packages....cccccuveevicieeeirciieessciieeeene 19
Bill of Material.......cccoooveeriiiiiiiiniiceiece, 19
Feeder Schedule Plus .......ccccceoeeriiriiinnennee. 20
Value Engineering ......ccccceeeeveeeeccieeeeccineeenn, 20
Creating Pull Calculations .........ccccovveeeeennn. 21

Installation........cccceveviiiiiiiiiiinnnnne, 22
PUll Tickets wevveieeeiiieieeeeeeeec e 22
Termination Tickets ........ccceveeieenieniennnen. 23
Raceway Installation Tickets...........cccc........ 24
QA/QC ..t 25

.................................................................... 25
Cable/Wire Markers.......ccccccvvveeeevvveeeeeennenns 26
Updating Ticket Status........cccceeeeeveeeeennnenn. 26
Revision Control........cccceveereeriicriiciiieeieenne 27

Status Reports.....ccccovevieiieiieiieniiininieniennene, 28
Progress Reports........eveeeveeeeeeeeeeeeeeeeeeneennns 28
Reel Inventory Report......ccccccveeeeecvieeeennneen. 29

Wrap UpP coecceeiieiiieiinciniciniiiiienisinissss 29



Putting Intelligence into Electrical Cables and Conduits

Introduction

This session will introduce to you Southwire’s BEM tools to assist in electrical design process. As we dive
into these tools, the following chart will assist in explaining what tasks can be automated and
eliminated. This will allow for a better designed and coordinated electrical project.

Planning, Tracking, Change
Management, Estimating, Material
Procurement, Progress Reporting

including Visual Review of
Installation Progress

Duplicate Data
Entry and
Surprises

Intelligent BIM Database that
represents an accurate as-built

One Line Production, Sizing of
Cables, Breakers-starters and Trip
Settings, Specifying Cables,
Control Wiring Diagrams,
Estimating, Race Way Design,
Cable Routing, Cable and
Raceway Bills of Material,
Ampacity and Voltage Drop
Calculations

Duplicate Data
Entry, Disparate
Product
Information, Cable
and Raceway
rework,
Calculation Errors

Consistent Data for One Lines,
Equipment Schedules, Feeder
Schedules, 3D Raceway
Model that includes Cable
Routing with all Information in
the Database, Current Product
Data Sheets

One Line and Load Data Entry,
Value Engineering Options,
Procurement, Accurate Bills of
Material

Current Product Data Sheets

Quick Bid Estimating with Auto
routing, Value Engineering,
Dynamic Bills of Material that
show the Impact of Changes

Flipping through
Plans, Reworking
Estimate as the
Design Changes

Quick and Accurate Bills of
Material

Tracking Engineer Changes,
Sizing Raceways, Extracting
Cable Lengths, Incorporation of
Revit Tools

Raceway Sizing
Rework, Value
Engineering
Rework,
Searching for data
for raceway
design

3D Raceway and Cable
Routing Model with all
information in the database

Cable Pull Calculations, Voltage
Drop Calculations, Raceway
Sizing, Reel Configuration,
Progress Tracking, Feeder
Schedules, Inventory Reports

Flipping Through
Plans, Rework
based on slow or
inaccurate
Communication

Plan Work and Track Progress
based on real and up to date
Information straight from the

3D Model, QA Records
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Current Revit Workflow
Using Revit for the electrical design process will assist in the branch circuiting of electrical fixtures and
devices. The tools will allow you to ensure that everything is circuited and that the circuits are not
overloaded. Revit also allows for annotation to call out circuit information, and this annotation is always
coordinated with the electrical panel schedules.
The following is a typical Revit workflow that electrical designers follow.
e Place electrical fixtures and devices.
Locate and place electrical equipment.
Create circuits for electrical fixtures and devices
Draw symbolic wires
Create Panel schedules
Place tags and annotation to call out the circuit information
Model cable tray and conduit
Manually creates one-line diagrams

Two areas that are lacking in this process is the design of the actual wires, cable tray, and conduit. Revit
does not allow you to specify what is actually in the conduit or allow you to select the specific wires in
the design process.

In the construction arena, electrical contractors are typically stuck with having figure out all the
particulars of the electrical system. The tools are limited to assist the contractors. Most are using
custom spreadsheets to assist in the wiring selection process.

The following diagram illustrates the typical workflow of an electrical project. This session will show
tools that will assist when following this workflow. Electrical designers and contractors are lacking these
tools currently.

Electrical Engineer
Reviews Mechanical
Equipment List

Electrical Workflow
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Planning and Setup

Entering the Network Information

The network information is entered using a simple drag and drop interface. A commodity type (e.g.
Panel, Motor Control Center, Switchgear) is selected from the right and dropped at the root, or onto an
existing commodity in the Bus Tree. This process creates the Bus Network’s hierarchy, which will be

used later in the creation of the cable schedules; showing source and destination equipment for each
individual cable.

; Network - LoadMatic15X64 - GSN_INTERNAL

File BusStuff ACAD Interface Audits Help
I
I T A
& [l LV_SWGR_1
&l McC_1
& [l XFMR-2
Il r2

e Mcc_3
[l GENERATOR_1

Entering the Network Information
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Entering the Load Information:

Load information is assigned in the
program using one of two methods, by
spreadsheet or through the property
window. Load information can be Py

considered, cable type, number of sets, :
. . . 480V MOTOR CONTROL CENTER
voltage, phases, trip setting, equipment |_ —
size, minimum conduit size, KAIC, and a ‘:,:}ivjw 3 l";“_] IL°°°°" Motor Power
variety of other data. This information is - . .
r i 1 Non Motor KVA | Non Motor KVA
used in the program in order to automate - i “s—.s
breaker sizing, trip settings, cable sizing, Anps

Amps
Imsu ‘ lﬁio
Cable and Condut Size

Cable Type Code/Size

|3 cH3B WG

conduit sizing, and other calculations.

Condbiit Size and Kind
|3"RGS

NOTE: Prefix a backslash (\) to lock data when Apply/OK

pressed. Applies to BOLD ttems In Voltage Drop Calc and
Cable Size frames.

To Feeder Block Name
<] [fo_BKR.CABLE ~
[V Add Available Blocks In Dwg to Pull Downs

GAS COMPRESSOR #2 COOLER FAN MOTOR #1
GAS COMPRESSOR #2 COOLER FAN MOTOR #2
PIPELINE PUMP B

LACT CHARGE PUMP B

WET OIL CIRCULATION PUMP B

TRANSFER PUMP

GAS COMPRESSOR #2 LUBE OIL PUMP #1

GAS COMPRESSOR #2 LUBE OIL PUMP #2
SUMP PUMP B

FLARE SCRUBBER PUMP B

PRODUCT R%CIRCULATION PUMP

ables Tools Reports Help PullDowns DBQuery Database - [ 8] x

A B c D E F G H I J K L M -
EQUIP EQUIP DESCR KVA |POWER|VOLTAGE |PHASES| DEMAND | MOTOR P SOURCE CUBICLE STARTER CABLE NUMBERS I
TAG FACTOR | HEATER |AND BREAKER
1 = BATTERY CHARGER 3 208v 2 0.5 N LP-1 14,16 LP1-14
| 2 |C2Z-900A INSTRUMENT AIR COMPRESSOR 50 480V 3 0.8 Y MCC 3 2E EVNR P-DISC-310-1,P-DISC-310-1,P-
| 3 |CZz-900B INSTRUMENT AIR COMPRESSOR 50 480V 3 0.2 Y MCC 3 2H FVNR P-302
| 4 |FWP-003 FIREWATER PUMP 125 480V 3 0.5 N MCC 3 3A FWPMP P-303
| S |HAE-601A GAS COMPRESSOR #2 COOLER FAN MOTOR #1 50 480V 3 1 Y MCC 2 7 FVNR P-204
| 6 |HAE-601B GAS COMPRESSOR #2 COOLER FAN MOTOR #2 50 480V 3 i Y MCC 2 3F FVNR P-205
| 7 |HVAC-201 AIR HANDLING UNIT 2 240V 1 0.5 N LP-2 9,11 MCCB LP2-9
| & |LTS-101 DECK LIGHTS CKT 1 1 208V 2 0.5 N LP-1 1,3 MCCB LP1-1
| 9 |LTS-102 DECK LIGHTS CKT 2 2 208v 2 0.5 N LP-1 2,4 MCCB LP1-2
| 10 |LTS-103 DECK LIGHTS CKT 3 1 208V 2 0.5 N LP-1 5,7 MCCB LP1-5
| 11 [LTS-104 DECK LIGHTS CKT 4 2 208v 2 0.5 N LP-1 6,8 MCCB LP1-6
| 12 |LTS-201 BLDG LIGHTS CKT 1 1 120v 1 0.5 N LP-2 b MCCB LP2-1
13 ILTS-202 BLDG LIGHTS CKT 2 2 120V 1 0.5 N Lp-2 2 MCCR LP2-2

Entering the Load Information
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Create Deliverables

The BEM Software solution is designed
to automate the processes involved
with creating electrical deliverables
such as panel schedules, load
schedules, one-line diagrams, control
wiring diagrams, raceway drawings,
bills of material, cable schedules,
installation tickets, and many other
required reports for the electrical
engineering, design, and construction
work flows.

Create Deliverables

Plant design Interfacing:

The BEM Software Solution is compatible with multiple design platforms, such as PDS, PDMS,
Microstation, Smart Plant, Navisworks, and more. Data can be imported from, or exported to, these
interfaces depending on the specific software. This is useful in the cases that plant review and clash
detection are required for the project.

Creating/Importing One-line Diagrams

One line diagrams can be created by the program, or the information from an existing one-line diagram
could be input. When creating the diagram with the software, the program will utilize a template
drawing containing attributed blocks. These blocks are applied to each load within the program. When
the function to create the one-line is run, the program will find the specified block, make the necessary
calculations, and export the final data to the drawing populating to the respective attribute of the block.

Creating/Importing One-line Diagrams
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Putting Intelligence into Electrical Cables and Conduits

Control Wiring Diagrams

Control wiring diagrams are created in the same manner that one line diagrams are created. The
program will utilize a template drawing, separate from the template for the one-line diagrams. This
drawing, as was the case with the one-line template, contains attributed blocks. These blocks are
applied to each load within the program. When the function to create the control wiring diagrams is
run, the program will find the specified block, make the necessary calculations, and export the final data

to the drawing populating to the respective attribute of the block.

AP

B

EMERGENCY
STOP

J0A
HMCP

PLC
- ’ LAMP
i ! g TEST

SPACE HEATER

MCC COMPARTMENT 1G

FPBE-530B
PRODUCT RE-CIRCULATION PUMP

Control Wiring Diagrams

o
{r2

LE)

PBE-530B

RUN

oL (3)
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Panel Schedules

After the load and network information has been input in the solution, panel schedules can be exported
to Microsoft Excel™ with the press of a button. In addition, as information is updated or modified in the
project, the panel schedules can be updated with the new data. Every schedule in the project is
updated with the new data, making revision control a simple process. Panel schedules display
associated equipment tags, volt amps, cable numbers, phase, breaker size, descriptions, and project
information. These schedules can be output to a customized Excel Template. This allows the user to
use their own company templates containing logos and other company specific information for their
deliverables.

Project: DECK LIGHTING PANEL LP-1 PANEL Location: CONTROL ROOM
Project No.: GSN_INTERN/ 120V/208V Volt 3 Phases, 4 Wires Fed From Source: XFMR-1
Date: 9-Nov-15 200A Amp Main Bus
I.C. Sym Amp Short Circuit Ratiny
Vol Breaker | Phase A | Phase B | Phase C | Breaker Vol
Cable No. Amps Equip. No Description Breaker | Size VA VA VA Size | Breaker Description Equip. No. Amps Cable No.
P11 1000 |LTS-101 DECK LIGHTS CKT 1 ; 20n (120 1500 208 f {DECK LIGHTS CKT 2 LTS-102 2000 LP12
P15 1000 |LTS-103 DECK LIGHTS CKT 3 ? L T 1900 1 0n DECK LIGHTS CKT 4 LTS-104 2000 LP16
LP19 1000 |REC-101 DECK RECEPTACLES CKT 1 9 20A 2000 20A 10 DECK RECEPTACLES CKT 2 REC-102 1000 LP1.10
LP1-11 1000 |REC-103 DECK RECEPTACLES CKT 3 1 208 2000 | 20m 12 |DECK RECEPTACLES CKT 4 REC-104 1000 LP1-12
= 1500 25A 14 BATTERY CHARGER BC-101 3000 LP1.14
15 1500 16
17 0 18|
19 [ 20
21 [ 2
23 0 24
25 ] 2%
27 o 28
Panel Schedules

Load Schedules

Similar to the panel schedule functionality of the software, load schedules can also be output directly to
Microsoft Excel™. The load schedules can also be updated automatically when information has
changed. Load schedules contain load data, demand data, starter and breaker information, number of
circuits, cable type, cable length (where applicable), cable numbers, equipment numbers, and various
other information.

Project: 480V MOTOR CONTROL CENTER MCC_2
Project No.: GSN_INTERNAL 480V Volt, 3-Phase, 3-Wire
Date: 9-Nov-15 800A Amp Main Bus
B5KA SYMMETRICAL I.C. Sym Amp Short Circuit Rating
Feeder ToFeed Load _ Demand __Starter MCP
Wo
Ckis | WireCable | Condut | Length | CableNo Equip No. Description KVA | WP | Amps | Fador | Amps | kvA | umt | size | Tywe | Frame | Tog
1 YCx WG| 3'RGS P-204__|HAE 801A GAS COMPRESSOR #2 COOLER FAN MOTOR #1 s0 | 65 | 100 | 65 | 54 W | 3 FVNR | 150 | 1004
1 ICH2WIG ¥ RGS 184 P-205__|HAE-801B GAS COMPRESSOR #2 COOLER FAN MOTOR #2 50 | 65 | 100 | 85 | 54 * | 3 FVNR | 150 | 1004
1| acsowe | 312°RGS P-206__|PAX.7008 PIPELINE PUMP 8 100 | 124 | 080 | o0 | 83 2 | 4 FVNR | 150 | 1504
1 ICHZWIG 3'RGS P-207__|PBA-300B LACT CHARGE PUMP B s0 | 65 |oso | 33 | 27 iac_| 3 FVNR | 150 | 1004
1 | aceows | 2Res 2 P-201__|PBA-5008 WET OlL CIRCULATION PUMP B 10 | 1w Joso| 7 6 1A 1 FvNR | 150 | 3on
1| ace1zwG | 2'RGS P-202__|PBA.510B TRANSFER PUMP B 5 8 |oso| 4 ) A 1 FVNR | 150 154
1 | acaowe [31zRes| 45 P-208__|PBABO2A GAS COMPRESSOR #2 LUBE OIL PUMP #1 100 | 124 [ o050 | 2 | 52 B | FvNR | 150 | 1504
1| MCHOWG | 312°RGS P-209__|PBA-802B GAS COMPRESSOR #2 LUBE OIL PUMP #2 100 | 124 | 050 | 2 | 52 4| 4 FVNR | 150 | 150
i YCHBWG | 2'RGS | 687 P-203 __|PBA800B SUMP PUMP B 25 | 34 | o030 | 10 9 E | 2 FVNR | 150 | 504
1 YCHBWG | 2RGS P-210__|PBE 4508 FLARE SCRUBBER PUMP B 25 | 34 |oso| 17 | 14 € _| 2 FVNR | 150 | 508
1| vceows | °RGS 125 P-211__|PBE.530B PRODUCT RE -CIRCULATION PUMP i5 | 21 | os0 | 11 9 [ F3 FVNR | 150 | 304
1 | vcsowe |312°RGS SPARE-10 |SPARE SIZE 4 100 | 124 2€ 4 FvNR | 150 | 150
i YCHWG | 3'RGS 135 SPARE.11 SPARE BREAKER 500 | 60 AL | MCCB | 150AF | BOA
[ YCH WG | 3"RGS SPARE-12 SPARE BREAKER 500 | anr_| MCCB | 150AF | B0A
1| ICHOWSG | 2'RGS SPARE 6 SPARE SIZE 1 10| 14 ic_ | 1 FVNR | 150 | 308
1 | acetows | 2Res SPARE.T SPARE SIE 1 10 | 14 2a | 1 FVNR | 150 | 300
1 VCH#B WG 2'RGS SPARE 8 SPARE SUE 2 25 M 2C 2 FVNR 150 504
1 yc#£2WG | 3"RGS SPARE.9 SPARE SIE 3 s0 | 65 3 3 FVNR | 150 | 1004
i VCH WG| 312 RGS P-007__|XFMR-1 45KVA, 480-208120V 130 6 |oso| 8 7 150AF | 1254
Total Comected 1130 725 1084
Total Demand 42 a2 a7
Load Schedules
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Putting Intelligence into Electrical Cables and Conduits

Creating/Importing Cable Types

Cable types can be imported from an existing spreadsheet to the Wintab section of the solution and
updated to the database, or they can be created using the BEM Software Solution Tools. When creating
cable types, the BEM software suite has tools built into the program that will help to streamline the
process. The BEM Software Solution comes defaulted with the Southwire cable catalog built in. Using
the tools provided, the user is given the ability to narrow down the available choices using properties
that are associated with the cable. For instance, insulation, voltage, conductor size, material, and a wide
array of additional properties. Once the necessary cables have been added to the project, the user is
also able to be sent directly to the cable type's spec sheet from the Southwire server. This helps to
verify information.

Additional functions allow the user to create their own cable bundles (e.g. Three 1 conductor cables of a
1/0 size and a #4 AWG ground) in order to feed loads. Once the data has been input, the software will
bundle these cables for you and create a cable type based on the information entered.

SIMpull THHN™ THWN

600 Volts. Copper Conductor

Thermoplastic Insulation/ SIM Nylon Sheath
Heat, Moisture, Gasoline, and Oil Resistant Il
Also Rated MTW and THWN-2

SIM Technology® for Easier Pulling

APPLICATIONS

Southwire SIMpull THHN or THWN-2 conductors are primarily used in conduit and cable trays for services, feeders, and

branch circuits in commercial or industrial ions as ified in the Nati Electrical Code. Voltage for all applications

is 600 volts. SIMpull THHN conductors are designed to be used without application of pulling lubricant. Allowable

temperatures are as follows:

. THHN or T90 Nylon- Dry locations not to exceed 90° C

. THWN-2- Wet or dry locations not to exceed 90° C or locations not to exceed 75° C when exposed to oil

. TWN75- Wet locations not to exceed 75° C

. MTW- Wet locations or when exposed to oil at temperatures not to exceed 60° C or dry locations not to exceed 90° C
(with ampacity limited to that for 75° C conductor temperature per NFPA 79)

. AWM- Dry locations not to exceed 105° C when rated and used as appliance wiring material

SPECIFICATIONS
Southwire SIMpull THHN® or THWN-2 or MTW (also AWM) comply with:

- ASTM - B3, B8 (7,19, 37, 61 Strands), B 787 (19 Wire Combination Unilay Strand)
UL Standard 83, 1581, and 1063(MTW)

* T90 Nylon/TWN75 sizes through 1000 kemil CSA C22.2 No. 75

- NOM-ANCE 90° C - Federal Specification A-A-59544

- National Electrical Code, NFPA 70 - VW-1 - Sizes 14 through 1 AWG

+ CT rated in sizes 1/0 AWG and larger

* F1

© AWM - Sizes 14 through 6 AWG. MTW available in stranded only

- NEMA WC-70 Construction Requirements

- RoHS/REACH Compliant

Construction

Southwire SIMpull THHN or THWN-2 or MTW copper conductors are soft annealed copper. #14 - 4/0 AWG uses a
combination unilay strand and 250 kcmil and larger uses a compressed copper strand. The wire is insulated with a tough heat
and moisture resistant poly vinyl chloride (PVC), over which a SIM (SLIKQWIK® Infused Membrane) nylon (polyamide) or UL
Recognized equal jacket is applied. Available in black, white, red, blue, purple, green, yellow, orange, brown and gray. Some
colors are subject to economic order quantity. Marked sunlight resistant in sizes 2 AWG and larger.

THWN-2 available in sizes 8 AWG and larger .

Sizes 14 - 10 AWG are available with SIMpull Technology only in SIMpull Barrel or CoilPAK configurations

Creating/Importing Cable Types
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Putting Intelligence into Electrical Cables and Conduits

Locating Equipment

After an equipment list has been created, each individual equipment must be assigned an X,Y,Z value in
the model. This is done using AutoCAD or Revit, depending on your CAD platform. When an equipment
avatar is placed in the model, the XYZ is stored in the database. This allows the solution to find an
accurate length of cable when automatically routing by using the raceway geometry stored and the
locations of the equipment being used.

4 Electrical Equipment:
Choose an Equipment I
| |

$:;lpmen! ~ Equipment Description w D H X Y 4 Rotatio ~ Equipment |nf0
BC-101 BATTERY CHARGER
CZZ-900A INSTRUMENT AIR COMPRESSOR =
CZ2-900B INSTRUMENT AIR COMPRESSOR ~| EquipTag GENERATOR_1

» STANDBY GEN Equip Descr STANDBY GEN
HAE-601B GAS COMPRESSOR #2 COOLER FAN MOTOR #2 _— 5
HVAC-201 AIR HANDLING UNIT
LP-1 DECK LIGHTING PANEL Depth 7
Le2 BUILDING LIGHTING PANEL Height 5
LTS-101 DECK LIGHTS CKT 1
LTS-102 DECK LIGHTS CKT 2 X
LTS-103 DECK LIGHTS CKT 3 v
LTS-104 DECK LIGHTS CKT 4
LTS201 BLDG LIGHTS CKT 1 Z
LTS-202 BLDG LIGHTS CKT 2 Rotation
LTS-203 BLDG LIGHTS CKT 3
LTS-204 BLDG LIGHTS CKT 4
LV_SWGR_1 480V SWITCHGEAR
MCC_1 480V MOTOR CONTROL CENTER
Mcc 2 480V MOTOR CONTROL CENTER i

e e e ,

[ o | | Clear | Cancel
Locating Equipment

Routing Conduit, Tray and Cables

Using the Feeder Data Panel

The ‘Feeder Data Panel’ is a functionality built into the ‘Cool Tools’ area of the Raceway design modules.
When an equipment is selected in the ‘Equipment Window’ the ‘Feeder Data Panel’ is automatically
updated to reflect the information that is needed to connect associated equipment. The ‘Feeder Data
Panel’ displays the number of sets, the conduit size

required, the cable type, and the connecting equipment. T
EQUIP HAE-601A
SOURCE MCC_2
SETS: 1
CONDUIT: 3"RGS
CABTYPE: 3ICH2WIG

Using the Feeder Data Panel
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Putting Intelligence into Electrical Cables and Conduits

Routing Tray

Tray is routed using two different methods, depending on the CAD platform being used at the time.
While using Revit, trays are designed using the Cable Tray Design tools built into Revit. The geometric
information of the tray is then synchronized with the BEM software solution’s database. Once the data
is synchronized, cable can be routed using the CARS functionality. When using AutoCAD, the TrayMatic
interface (TM GUI) is used to design your cable tray within AutoCAD. Using the TM GUI, the user is
afforded the opportunity to create tray runs, perform sloping and stacking operations, and add barriers
for industrial applications.

Routing Tray

12
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Putting Intelligence into Electrical Cables and Conduits

Routing Conduit Manually Through the Revit Interface

The tools inside of Revit to model conduit allows for accurate layout and coordination with other
systems. Conduit types can be defined that use specific fittings that are automatically placed as you
model the conduit. Special fittings can also be inserted into the model as needed. Parameters can be
added to the conduit to assist in defining or visualizing different conduit runs. Condit can be connected
to equipment as long as there is a conduit connecter on the surface of the family. Connecting conduit to
equipment families will tie the two together so if one moves the other will move with it. When drawing
conduit off of a face of a piece of equipment, Revit will allow you to specify exactly where on the face
you would like to attach the conduit.

Selecting Connection Point

Revit also has a Parallel Conduit tool to assist in drawing multiple runs or duct banks. This will speed up
the model process and allow you to quickly enter in the spacing of the duct bank.

Hins  ASTI  Site Designer RCARS  Extensions = Modify | Place Parallel Conduits

%\\\ \\\ Horizontal Number: 2 Horizontal Offset: 1° 0°

Same Concentric Vertical Number: 1 Vertical Offset: 1° 0
Bend Radius|Bend Radius

Parallel Conduits | i
Parallel Conduit Tool

13
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Putting Intelligence into Electrical Cables and Conduits

Modeling conduit in tight spaces can

be difficult because Revit has a
minimum bend radius that is
assigned to elbows. Revit will not
allow conduit to be model that has
smaller bend radius that what is
specified in the conduit settings. This
provides real world coordination
issues as you create the conduit
similar to what will be seen in field
when the conduit is installed.

Routing Conduit

Routing Conduit Automatically using the BEM Software Routing Interface

The BEM Software solution will automatically route conduit based on values input by the user through
the ‘Cool Tools’ interface. After placing equipment in the ‘Cool Tools’ equipment window, the user can
elect for the solution to make an estimate on the conduit and cable needed for the pull. Based on the
cable schedule, the program will automatically route the conduit rectilinearly from the source
equipment to the destination equipment to the height specified by the user using the directions
specified. After the conduit has been routed the cable will be automatically routed through the newly
designed conduit.

**Note** - The cable and conduit lengths that are cited by the program using the automation feature is
only an estimate. These values can be used to begin to procure necessary materials, however, should not
be relied on for exact values. Only the design side of the program can ensure precision lengths and
BOMs.

Equipment Term Boxes
_ Select |
’ Show and | o sz :]'
T [
Zoom To I S

[7 Routed Add Connected = Route Conds/Cables
[ NotRoued  Cables __More | | 7o Selected Equip

Routing Conduit Automatically Using BEM
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Putting Intelligence into Electrical Cables and Conduits

Routing Cables
Cable are routed from multiple interfaces using the BEM Software solution. Whether you’re in Revit,

AutoCAD, or using CableMatic to route your cables, you’re provided with a multitude of options to make
the process as automated as possible.

Cables can be routed singularly, in groups by area or cable type, by project, or by a list of specific cables.
When routing cables, the program will use the shortest distance from the source equipment to the
destination equipment while respecting fill and separators based on the NEC. The automatic routing
feature can be overridden by the user at any time by selecting the entire route manually, or choosing
only a portion of the route specifically.

-,

\

Conduit

Routing Cables:
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Putting Intelligence into Electrical Cables and Conduits

Audits and Calculations

There are a wide variety of audits that can be performed by the software to ensure that your design is as

accurate as possible. The user can regenerate the fill of the raceways in the project, check cable route
continuity, audit tray separators, and verify raceway segregations and tray connectivity, and much,

much more.

Refresh Cable Start-Up Sys |

Bundies |

Discrepancy for IFC'd items
between the Design and the
Archive database

Check Gland Overmide in Cable
Data Versus In Cable Types

Audits and Calculations

AUTODESK UNIVERSITY 2015
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Putting Intelligence into Electrical Cables and Conduits

Annotation and Callouts

Whether you’re designing with Revit or AutoCAD, the BEM Software Solution provides the intelligence
behind the commaodities in the model that allows you to annotate your deliverables correctly and
efficiently. There are various settings that allow the user to choose the information shown in the
annotation including cables contained, elevation, percentage fill, voltage class, and ID.

While using Revit, the BEM shared parameter file gives the user access to values in the database that
may be needed when annotating the deliverable; whether it be cable tray, conduit, equipment, or the
cables themselves. Within AutoCAD, the user is afforded the same opportunity using the TM GUI.

AUTODESK UNIVERSITY 2015

B Annotation Settings C=Tren X
| ———— L ——i——

} Tray Annotation Tray Fittings Annotation
[v RedmolemndTaostsm [~ Each Commodty on
T Separate Line

[~ TeyTogsony [ Lvi Do not show Separator
[ Commodty Code [~ Add % Fil Project Commod Code
|7 Aways Use Blipse bubble on fittings
[v Tag mdSW (@ No Description
|7 Size o Description same
g [ Add%Fil O e i
m - -
) Description on
|7 Cables Contained C separate ine
|_ XY Coordinates I_ Cooninien
| [ Bevation
Use Loop as Amow Vertical
: I— HeadLoop Spacing Ratio [15
‘ r—Coordinates format —Cable Tag Annotation
| | Order: [xz ] Block To Use in Blocks
| directory (starts with
‘ Accurmcy [174 « CABTAG_)
| XPrefoc: [ [cagTaG semm e ]
Y Prefix: IN: L
ZPeix: [ [ Ustn Quote Shift
— Height On Plot for Tags (decimal inche
Font your font (Romans or
ial) and Width Factor in
drawing or dwt.
Text Height [0.125
Arow Head Size |0_1375 oK | |
Annotations and Callouts

=
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Putting Intelligence into Electrical Cables and Conduits

Parallel Platform Communication

BEM can output to Revit or AutoCAD
Because the BEM software solution is fed from a database, the model can be re-created in AutoCAD or
Revit simultaneously, while keeping its intelligence. The bi-directional communication between

AutoCAD and Revit allow multiple users to add to the model at the same time while using different CAD
platforms. The moment that commodities are added and synchronized to the database, they can be re-

created by ‘Importing’ the geometry from the database.

Revit Model

AutoCAD Model

BEM Can Output to Revit or AutoCAD

!}/'( AUTODESK UNIVERSITY 2015
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Putting Intelligence into Electrical Cables and Conduits

Planning for Installation

Work Packages

As the project is designed the user has the ability to group commodities by like parameters and create
work packages for the field. This can be done by the engineering team, the design team, and the
contractor.

With work packages assigned, the user gains the ability to print installation media and create reports
based on the work package criteria. This allows for better organization in the field, which can help to
improve the efficiency of the project.

Bill of Material

A BOM can be generated using AutoCAD, Revit, or CableMatic. This function uses information in the
database to output to the users specified medium; whether it be notepad, their default browser,
Microsoft Word™, or Microsoft Excel™. A BOM can be generated for cable tray, aboveground and
underground conduit, equipment, and cables. The Southwire cable catalog is built into the program as
well as the Cooper B-Line catalog for cable tray.

Cable BOM

Cable T Cable Description Manuf [Stock Number [UPC Code|Length[UNITS,
|2 2C#14 AWG [SOUTHWIRE[37-102-507 S0[FT

XL, (2] 1C 250 KCMIL W/GND [SOUTHWIRE|112-31-3511 Ba[FT

/C #1 92[F

iC #11 [Awe ] i

IC %10\ [FC#I0A -102- ?$_

ICFOWGMC __[ICHI0A [SOUTHWIRE[546-31-3503 5

iC 3IC #12 AWG [SOUTHWIRE|37-102-516 AT3[FT__|

IC #12 WIG-MC___|3/C #12 AWG WIGND___|SOUTHWIRE|546-31-3453 2247

IC #2 WIS 3C #2 AWG WIGND 371023146 2[F
S-1IC#10 (3) 1C #10 AWG OUTHWIRE| 243|FT
[3icEz (3) 1IC#12 ANG OUTHWIRE|T12-31-3111 3586FT
3-1/ICR2WIG (3) 1C #2 AWG WIGND 5] -wﬁinzraman 212[FT
[4-1ic#10 (@) 1c#10 OUTHWIRE i

]

|ECACK JACKET ESTIMATE - AS DESIGNED

Cable Description

Manur Stock Number |UPC Code |Length [UNITS|
102 FT
-

/C #1 AWG W/GND
/C #1/0 AW

3) 1C 211

3) 1C #12 AWG

3) 1C #2 AWG WIGND [SOUTHWIRE]112-31-3371 212|FT

@) 1CF10 soumw@[amoww GRI[FT
1

112-31-3111 3586]FT

ELACK JACKET ESTIMATE - SUBSTITUTING AL FOR CU WHEN AVAILABLE DOES NOT APPLY

Cable Tray BOM:

PROJ
COMMOD
CODE VENDOR VENDOR CAT NMBR QTY | UNITS DESCRIPTION
"100 B-LINE H46A09-12-240 100/FT 12" W ALUM STRAIGHT TRAY, H46 SERIES , LADDER, 6" H, 9" RUNG
504 B-LINE 35A09-12-144 100/FT 12" W ALUM STRAIGHT TRAY, H35 SERIES, LADDER, 5" H, 9" RUNG
"150 B-LINE H46A09-18-240 107|FT 18" W ALUM STRAIGHT TRAY, H46 SERIES , LADDER, 6" H, 9" RUNG
501 B-LINE 35A09-18-144 107|FT 18" W ALUM STRAIGH TRAY, H35 SERIES, LADDER, 5" H, 9" RUNG
"120 B-LINE 6A-12-00HB24 4/EA 12" W ALUM TRAY FITTING, LADDER, 90 DEG HORIZ ELBOW, 6" H, 9" RUNG , 24" RAD
502 B-LINE 5A-12-90HB24 4|EA 12" W ALUM 90 DEG HORIZONTAL BEND, LADDER, 5" H, 8" RUNG
"84 |B-LINE B6A-18-HT24 2|EA 18" W ALUM TRAY FITTING, LADDER, HORIZ TEE, 6" H, 9" RUNG , 24" RAD
170 |B-LINE 6A-18-90HB24 4/EA 18" W ALUM TRAY FITTING, LADDER, 90 DEG HORIZ ELBOW, 6" H, 9" RUNG , 24" RAD
"500 |B-LINE 5A-18-90HB24 4/EA 18" W ALUM 90 DEG HORIZONTAL BEND, LADDER, 5" H, 9" RUNG
| 2[EA TRAY HORZ TEE 18X5, 24(IR), 3(Ext), LADDER OPEN, ALUMINUM
J
Bill of Material

5,¢C AUTODESK UNIVERSITY 2015 19
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Putting Intelligence into Electrical Cables and Conduits

Feeder Schedule Plus
The ‘Feeder Schedule Plus’ is a report generated by the BEM software solution. This report contains
information concerning nearly every aspect of the cable; including, voltage drop, coefficient of friction,
circuit length, origin and destination equipment, feeder tags, sidewall pressure, and installation status.
The ‘Feeder Schedule Plus’ can be generated for any list of equipment and their associated cables or the
entire project.

Feeder Schedule Plus

Total

Num Of |Equipment |Equipment |Dest Equip Conduit |Conduit |Circuit |Primary |Insulation Voltage
Sets Ongin Destinati Location |Size  |Voltage Feeder Tag CondTag [Size |Type |Length |Metal |Type CKT Number |[Number |Drop  |Date
10F1_|mMDSB _ |LP-1 P08 200A [120v208V__ |CCT:3-1/C#4/0,#6G RLP-1 1-14" _[EMT 35|Cu XHHW _ [C-LP-1 251[05% | 2015-06-26]
10F1_|UTiLTY _[MCC-B P3 NA  [120v/208V__ |CCT:3-1/C#500.#2G RCP-002_[2-12" |EMT 120[CU THHN _|C-MCC-1 3[15%
1OF 1_|UTILITY _|MDSB P4 400A_|120V/208V__|CCT-3-1/C#500,#2G RP1-891 _[2-12° |EMT 18[CU___ [XHHW _|C-MDS 3[12% _|neois0eai|
1OF1 |MDSB-B |RECEP-1 |P4 200A [120V2208V  |CCT:3-1/C#4/0 #6G RP1-868 [1-14" |EMT 26/CU THHN  |C-RCP-1 251[0.9%
10F1_|MECH-1 [AH-1 P3 27.8A [208v CCT:3-1/C#8#10G RAH-1 1" EMT 33|cu THHN  |C-AN-16 82[0.4% | 201507
10OF1_|MECH-1_|AH2 P7 333A 208V CCT-3-1/C#8#10G RAH2 1" EMT 46|CU THHN __|C-AN-26 90[25% | 2015-06-28]
10F1 _|uTiLTY |MDSB P4 400A [120v208v  |CCT:3-1/C#500#2G RP1-893 [2-12" |EMT 119cu XHHW _|c-MDsB 33.9%
10F1_|MDSB-1_|RECEP-1 (P4 200A [120v2208v  |CCT:3-1/C#4/0 #6G RP1-868 |1-14" |EMT 216|CU THHN _ |C-RCP-14 251|4%
10F1 |MECH2 |AH- P3 27.8A [208v CCT:3-1/C#8#10G RAH-1 1" EMT 133{cu THHN  |C-AH-11 9|2.1%
10F1 |MECH-2 |AH2 P7 333A 208V CCT:3-1/C#8#10G RP1-893 [1” EMT 416/cu THHN  |C-AH-2 82{0.2%
10F1_|umiuTy |MDSB P4 400A [120v208V  |CCT:3-1/C#500#2G RP1-891 |2-12" |EMT 191{cu XHHW  |C-MsB 33]0.3%
10F1 |MDSB-A |RECEP-1 (P4 200A [120v208v  |CCT:3-1/C#410 #6G RP1-868 |1-14" |EMT 246|CU THHN  |C-RCD-1 114]0.7%
10F1_|MECHB |AH-1 P3 27.8A [208v CCT:3-1/C#8#10G RAH45 |1° EMT 93|cu THHN  |C-AH-14 78[1.8% | 2015-07
10F1 |MECHB |AH-2 P7 333A |208v CCT:3-1/C#8.#10G RAH45 |1 EMT 56|cu THHN _ |C-AH-26 21/19% | 201506

|INSTALLED l

**Note: Circuit Number (CKT) was installed in the field
with a voltage drop higher than 2%.
Feeder Schedule Plus

Value Engineering
Value engineering can be time consuming and costly when all that must be done is considered. The

manual process of changing a copper cable to the aluminum equivalent is also error prone. Using the

BEM Software solution, the program gives the user the ability to change any number of cables in the

project from copper to aluminum in order to decide if there is going to be an improvement in time or

material cost. If the users compares the differences between copper and aluminum and decides it

would be best to use aluminum cable in an individual application, the solution will add the aluminum

equivalent of the cable to your cable type list and make any necessary changes to raceways that might
be affected by the change; for example, the need to upsize the conduit in order to allow a larger
diameter cable to pass through while respecting the NEC.

M AUTODESK UNIVERSITY 2015
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Putting Intelligence into Electrical Cables and Conduits

Creating Pull Calculations

After equipment has been located, a raceway system has been designed, and cables have been routed,

the solution can be used to evaluate the difficulty of a cable pull using the ‘Pull Calculation’ form. This

form will show you the jam probability, clearance, cables contained in the raceway selected, the

properties of the raceway selected (e.g. size, bend radius, type), the coefficient of friction, side wall

pressure, maximum pulling tension, and a lot more.

When the software sees that you may have difficulty with a pull, it will highlight the section in question
in yellow. The user can then change properties of the pull in order to make the pull easier. For instance,

changing the raceway size and bend radius, change the feeder from copper to aluminum, and reverse

the pull direction.

With every change made, the software will re-calculate the pull. If the change fixes the issue, the

section will un-highlight and the user can proceed.

B S ——
(I8 PULL CALCULATIONS and MORE

MAIN SWITCHBOARD

Product Description

Size and Kind
Raceway Len

Tot Bend Degrees

[COND RGS

90Deg

To

% Southwire'

(GSNT

Diam|

500-CU-SIMXHHW-600V-BROWN
500-CU-SIMXHHW-600V-ORANGE

55026099
55026293

500-37(253,354mm2ICU SINpul(TM) XHHW-2 BN
500-37(253,354mm2)CU SIMpul(TM) XHHW-2 OR
55025999 500-37(253,354mm2ICU SIMpul(TM) XHHW-2 YW
55207199 4/0-19(107.219mm2)CU SIMpul(TM) XHHW-2 GN
55026099 | 50037263 354mm2CU SIMpul(TM) XHHW-2 BN
55026299 500-37(253,354mm2ICU SIMpul(TM) XHHW-2 OR
55025999 500-37(253,354mm2)CU SIMpul(TM) XHHW-2 YW
55207199 4/0-15(107.219mm2)CU SiMpulTM) XHHW-2 GN

500-CU-SIMXHHW-600V-YELLOW
4/0-CU-SIMXHHW-600V-GREEN

500-CU-SIMXHHW-600V-ORANGE
500-CU-SIMXHHW-600V-YELLOW
4/0-CU-SIMXHHW-600V-GREEN

st
Tension| Seg Len | Pull Direction Bend Type. Angle & Pull D Pressure

ICOMPLEX On Bend|
.16 1| %9bs 40 0deq UP CONCAVE. 90deg . UP A3bst
2

103 bs 14 LEVEL

Ambiert Temperature
(Deg C)

U Al
Number of Current Reverse Pull
Canrying Conductors

14681t MSB2
146.8ft MSB2
1468ft MSB2
146.8ft MSB2

UPS-T1A
UPS-T1A
UPS-T1A
UPS-T1A

0324
0524
0924

624

7 1631 4000bs

1.631 4000 bs

7 1631 4000bs

0
| 1468R[MSB2  |UPSTIA  [0924] 37 1831

146.8ft MSB2
14681t MSB2
146.8ft MSB2

CONDUIT
NOM SIZE

CLEARANCE

MINIMIM SIZE
and % FILL

EQUIP TAG| Phases

UPS-TIA
UPS-TIA
UPS-T1A

—( OND RGS
4.6 SQIN

VERY SMALL
UNKNOWN

Vokage o

0924 37 1631 4000bs

0624 25

REVIEW/EDIT CABLE DATA FOR SELECTED CABLE

Cable
Amps |58 | /Cable

704 1633 bs

Ampacty | Vokage
Amps | Drop

Set To Min. Save Conduit Convert Cu
Size Conduit | BR/Size Overides § Cable To A

Creating Pull Calculations

UPS-T1A

3 480V 1600 4

ERR

1.1%

M AUTODESK UNIVERSITY 2015
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Putting Intelligence into Electrical Cables and Conduits

Installation

Pull Tickets

After the database has been issued to the field, it can be used to print cable pull tickets for the purposes
of tracking. The pull ticket can be printed in multiple formats and is barcoded for easy retrieval when
the tickets are returned as finished. The information displayed is based on selections made by the user;
for instance route, cable type, destination and source equipment, estimated pull tension, maximum pull
tension, a QAQC checklist, and much more.

OO 0O TR A
*$10-TG-DSW-4000A-K-01/ P %*

%
CQP - FORM B18.01A CABLE PULL TICKET
Page 1 of 1
CABLE NUMBER: 10-TG-DSW-4000A-K-01 REVISION: 01
CHECKSUM: 97167
CABLE TYPE: K3C2G ISSUE FOREMAN: A. MASON
CABLE OD: .96In MBR: 3.84In WEIGHT: 954.0Lbs/Ft LAY CABLE: RANDOM
CABLE TYPE DESCR: 3/C #2 AWG 600V POWER W/ GND EST CKT LEN: 501.8
FROM DEVICE: 10-EL-PNL-0002 TO DEVICE: 10-TG-DSW-4000-A
TURB BLDG - SWGR ROOM 1 - SMALL POWER & LIGHT Disc.Switch for Bolt Heater - Turbine A
FROM SECTION: CKT 1/3
EST. PULL TENSION: 106 LBS MAX PULL TENSION: 2424 LBS
VOLTAGE DROP: 2.50% AMPACITY EXCEEDED: NO
PLAN FROM DRAWING: 125711-10400-E-AGE-011-2 PLAN TO DRAWING: 125711-10400-E-AGE-032-1
DATE PRINTED: Jul. 14, 2015 START-UP SYS: 40-0.08
WRK PKG:

Route: 10CK2013-298:CR03 10TLK2013-009/K 10TLK2013-005/K 10TLK2013-016/K 10TLK2023-020/K
10TK2023-030 10TK2023-031 10TK2023-032 10TK2023-025 10TK2023-019 10TK2023-034
10TLK2023-003/K 10TLK2023-004/K 10TLK2022-001/K 10CK2031-016:CR03 10JBK2031-002
10CK2031-010:CRO9

ROUTED THROUGH 10-TG-JB-4003 TO FIELD SIZED JB

Pull Tickets
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Putting Intelligence into Electrical Cables and Conduits

Termination Tickets

Similar to pull tickets, termination tickets can be printed by the field after the project has been issued.
Term tickets, like pull tickets, have different formatting available, and allow for the customization of
some of the information on the ticket; for example, source and destination equipment information,
cable information, work package and start-up system, termination point, wire number and colors,
information on the terminator, and QAQC. Tickets are barcoded, distributed, and return to the
administration office giving the user the ability to report on outstanding tickets, update the status of
completed work, and create progress reports.

AT 0 00 G OO
¥*$10- AH-MXR-7994A-K-03/ F %*

%

CQP - Form B18.01D CABLE TERMINATION TICKET (FROM END)
Page 1 of 1

CAB NMBR: 10-AH-MXR-7994A-K-03 FROM REV: A TO REV: A
TYPE: 2C12 ISSUE FOREMAN: G. DECRER
TYPE DESCR: NDUCTOR £#12 AWG CONTROL START-UP 8YS: 32-0.01
PURPOSE: 120VAC PWR FOR MTR SPACE HEATER WORK PKRG:

DATE PRINTED: Jul. 10, 2015

FROM TO

DEVICE : 10-EC-JB-MCC0010-A DEVICE : 10-EC-MCC-0010-aA
SECTION : 4M

TERM DWG: TERM DWG: 125711-H100-00-0389

120VAC PWR DIST JUNCTION BOX FOR MTR ASH HANDLING - ELECTRICAL ROOM-9

PLAN DWG: PLAN DWG: 125711-10760-E-AGE-013-2

|
TERMINATION NUMBER/ | WIRE | | TERMINATION
POINT | NUMBER | | POINT
TBA-S | LORHMXR7994AR03~-1 |1TB-13
TBA-12 E | LOAHMXR7994AR03-2 | 1TB-10

|
TERM BY: : |TERM BY: DATE:

FROM TRIMMED FOOTAGE MARKER: TO TRIMMED FOOTAGE MARRER:

TERMINATION NOTES:
1. FIELD SUPPLIED JUNCTION BOX.

REFERENCE DRAWINGS:

[ ttri Date Complt| Verified By
INo| Items To Be Checked =q nitial | By
|Verify cable type and size according to drawings

|
2 |Verify cable is formed neatly into enclosure |
| without excess length |
|Vexrify overall cable tag is installed |

|

|

|

|Verify conductor wire markers are correctly inst'd|
|5 |Verify proper lugs are used as reguired
|€ |Verify all the wraps & anchors are inst'd neatly |
|Remarks:
|

Signature | |
Print Name |
Date | |

|
|
|
| DESCRIPTION |Foreman | Superintendent |1QC/Eng.
|
|
|

Termination Tickets
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Putting Intelligence into Electrical Cables and Conduits

Raceway Installation Tickets
Installation tickets can also be prepared for raceways. A work package can be created by grouping items

based on area or system, though it is not required. The Raceway Installation Tracking Spreadsheet

(RITS) is exported to Microsoft Excel™ for printing and saved locally. The RITS is barcoded and contains

information relative to the raceway installation; such as FROM and TO location, drawing information,
raceway ID, length, size and type of raceway, and information regarding the installation itself, such as

install date and installer.

. 00T T TR
*SRITS-2012-10-12-001 %*
DATE PRINTED: Oct 12, 2012 RITS ID: RITS-2012-10-12-001 FOREMAN: B. FLOYD
RECORD EST. WAS LENGTH
3 ED RACEWAY TAG PLAN DWG(S) FROM LOCATION TO LOCATION RAC CATNMBR |LENGTH|PRINTED |DATE INSTALLED |INSTALLED |INSTALLED BY
4 1 10TX2023-002 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37.5X6 3|y
2|X 10TX2023-003 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 5X6 321)Y 2010-05-21 32.1|N. CHILDRESS
3 10TX2023-004 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 5X6 11.8]Y
4 10TX2023-005 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 5X6 T6|Y
5 10TX2023-006 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 5X6 11.8)Y
3 6|X 10TX2023-007 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37.5X6 11.8]Y [2010-05-17 11.8|N. CHILDRESS
v T 10TX2023-008 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 5X6 11.8]Y
L 8[X 10TX2023-009 125711-10400-E-CT-027-6 SEE DWG SEE DWG 36/37 .5X6 177y 2010-05-19 17.7|N. CHILDRESS
v 9|X 10TX2023-010 125711-10400-E-CT-027-6 SEE DWG SEE DWG 24/25.5X6 4]Y 2010-05-21 4|N. CHILDRESS
u| 10|X 10TX2023-011 125711-10400-E-CT-025-6 SEE DWG SEE DWG 36/37 5X6 245|Y 2010-05-07 24.5|N. CHILDRESS
»w 1" 10TX2023-012 SEE DWG SEE DWG 36/37 5X6 125
Raceway Installation Tickets
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Putting Intelligence into Electrical Cables and Conduits

QA/QC

An optional QA/QC checklist can be added to pull and termination tickets. This helps to keep
accountability of the workers, and provides historical records in the case that data are challenged
through the project. The installer verifies wire type, pull type, MEG and HIPOT results, wire markings,
wraps, anchors, bend radius, proper lugs, and much more. Information. Additional information can be
added to the tickets to provide the user fields to input for resistance testing (Phase to Phase, Phase to
Earth).

TERMINATION NOTES:

REFERENCE DRAWINGS:
125711-B110-00-1820 -LECHLER- JB FOR TRUCK UNLOADING SKID
125711- B110-00-0044 -FOSTER WHEELER- P&ID
125711-B110-00-1782 -LECHLER- TRUCK UNLOADING SKID GA
125711-K810-00-0101 -VC DATABASE

] | |Attrib | Date Complt| Verified By
|No| Items To Be Checked |Reg'd | /Initials | By
|1 |Verify cable type and size according to drawings | | |
|2 |Verify cable is formed neatly into enclosure | | |
| | without excess length | | I
|3 |Verify overall cable tag is installed | I I
I I
I I
| |

|4 |Verify conductor wire markers are correctly inst'd|
IS I|Verify proper lugs are used as required |
16 IVerify all the wraps & anchors are inst'd neatly |
|Remarks:

|

DESCRIPTION |Foreman | Superintendent 1QC/Eng.
Signature | | |
Print Name | | |

DATE: PULLED BY: REEL NUMBERS:

FROM and TO FOOT MARKERS: OR CKT LEN CUT:

I |Attrib | Date Complt| Verified
| Items To Be Checked |Req'd | /Initials By

| | Verify conduit has been internally cleaned and | |
| | a mandrel pulled through, as raggized.

I

|

I

2 | verify that conduit and/or cable tray are free
| from sharp edges.

w

| |
| |
| |
| Verify the number of bends between pulling points | |
| | does not exceed requirements. | 1
| 4 | Verify reel assignments and cutting schedule. | |
| 5 | Verify direction of pull and method of pulling. | ]
| |

| |

| |

| |

| |

| |

| 6 | Inspect cables for jacket damage during and after pull.
| 7 | Verify megger test on cables prior to pulling.

| 8 Monitor pulling tension on critical pulls.

| 9 | Assure cable spacing is maintained.

| 10| Assure cables are correctly identified.

| 11| Vverify bend radius is not exceeded.

|Remarks:

I

I

I

I

|

I DESCRIPTION | TEST/INSPECTION | TEST/INSPECTION | TEST/INSPECTION

| 1 CARRIED OUT BY | APPROVED BY l ACCEPTED

| Signature | | | Monitoring only by
| Print Name | | | SHAW (See surveillance
| Date | | | Reports)

QA/QC - Pull Ticket
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Putting Intelligence into Electrical Cables and Conduits

Cable/Wire Markers

The BEM software solution is also capable of creating your cable and wire marker when used with the
Brady™ labeling system. CARS will automatically create your tags and export into a formatted list the

Brady software is able to understand.

Updating Ticket Status

Tickets are updated by the software administrator while in the field. As tickets return to the BEM
administrative office, the administrator takes the information written onto the ticket, and updates the

respective cable/raceway in the database. This data can be entered through the form created when the

ticket’s barcode is swiped or the cable tag is entered into the appropriate location, or through the
spreadsheets directly by pressing the ‘Update’ button connected to the raceway installation tracking

spreadsheet being updated.

j=ss] Cable Termination Input Fos

[loAACAB 5122 %02 ] SME

BLE TYPE DESCR: 1-TWISTED SHLD PAIR #16 TO DEVICE:
FROM DEVICE: 11-CS-CAB-0011-A1 TO SECTION:

FROM FOREMAN: CHOP TO FOREMAN:

NOTE: SUPPLIED AND ROUTED BY LECTRUS

X1P16 START-UP SYSTEM: 36-1.17

10-AA-LT-5005-B

FROM SECTION: TERM TO DRAWING: 125711-B110-00-1820
TERM FROM DRAWING: 125711-K810-00-0101 WORK PACKAGE:

CHOP

FROM DATE PRINTED: 10/14/15 TO DATE PRINTED: 10/14/15

FROM TERM REV PRINTED / INST: E A TO TERM REV PRINTED / INST: E] (A

(MM/DD/YY]

Comments

FROM TERM BY:|B. GORDON ~| DATE: [10/13/11 TO TERM BY: [R. GREENE ~| DATE: 1272311

(MM/DD/YY)]

FROM FOOTAGE MARKER: (3510 TO FOOTAGE MARKER: |3214

CONTINUITY CHECK BY: |B. GORDON | paTE: MMDDAYY]  [1075717
MEGGER/HY-POT BY:  |C. NELSON _~| DATE: (MM/DD/YY) [11/13/15

Cancel Cancel TO
FROM Ticket Ticket

Clear Al |

Updating Ticket Status
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Putting Intelligence into Electrical Cables and Conduits

Revision Control

BEM tracks the revision number of every cable, term, and raceway designed. This number is created
when the commaodity is created, modified with every update, and tracked within the software to ensure
there are no design changes that impacted installation. The BEM solution uses the revision number, and
other commodity properties, to compare to previous databases. Once the comparison is complete, the
software is able to report on new and old values, what has changed in detail, and create a summary of
detected changes.

PULLED DATE|FROM TERM DATE|TO TERM DATE|PULL CHANGED STATUS|TERM CHANGED STAIUSlDESIGN STlIUSlTRRH

IFC
IFC
IFC
IFC
IFC
IFC
IFC
IFC
IFC
IFC

IFC
IFC
IFC
IFC
IFC
IFC
IFC

10-AA-JB-5123-C-01
10-AA-LT-5003A-X-01
10-AA-LT-5003B-X-01
10-AA-PMP-5001-A-K-01
10-AH-AOV-7972A-C-01
10-AH-AOV-7972B-C-01
10-AH-AOV-7972-C-01
10-AH-AOV-7974ASA-C-01
9| 10-AH-AOV-7974AS5A-C-02
10-AH-AOV-7974ASA-C-03
10-AH-AQOV-7974ASB-C-01
10-AH-AOV-7974A5B-C-02
10-AH-AOV-7974A5B-C-03
10-AH-AOV-7974A5-C-01
10-AH-AOV-7974BSA-C-01
10-AH-AOV-7974BSA-C-02
10-AH-AOV-7974BSA-C-03
10-AH-AOV-7974BSB-C-01
1N-3H-3N7-TQT4RER-"=NT

2011-10-19
2011-12-23
2011-12-23
2011-10-14
2011-10-28
2011-10-28
2012-01-02
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2011-09-23
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2n012-1n=-na

2012-01-09
2011-12-23
2011-12-23
2011-10-19
2011-12-05
2011-11-21
2012-01-07
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2011-10-05
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-1n-na

2011-12-23
2011-12-23
2011-12-23
2011-12-23
2011-11-17
2011-11-17
2012-01-09
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2011-09-27
2012-10-04
2012-10-04
2012-10-04
2012-10-04
2012-10-na

FROM CHANGED

NEW

NEW

TO CHANGED

FROM AND TO CHANGED
FROM AND TO CHANGED

12-L§-CAB-5020A-C-01 112LSCRS5020ACH-4 14.3.6.8 14 B14
12-LS-CAB-5020B-L-02A
12-LS-CAB-5020B-L-028
12-15-CAB-5020B-L-02C
12-LS-CAB-5020C-L-02R
12-LS-CAB-5020C-L-02B
12-LS-CAB-5020C-L-02C
12-LS-CAB-5021A-C-01

CAB TYPE CODE
CAB TYPE CODE
CAB TYPE CODE
CAB TYPE CODE
CAB TYPE CODE
CAB TYPE CODE
WIRE

112LSCLAS0Z1A0N-3 _3.6.8 15 21§

12-LS-CAB-5021A-C-01

12-LS-CAB-5083A-C-02

12-L8-CAB-5053A-C-02

12-LS-CAB-5053A-C-02

12-L8-CAB-5083A-C-02

112LSCLAS0Z 1ACN-4 .3.6.8

112LSCABSOS3AFLT1-1 .3.6.7
112LSCABS0OSSAFLT1-2 .3.6.7
112LSCABS0S3AFLTZ-1 L3.6.7

112LSCABSOSSAFLT2-2 .8.6.7

18 B1§

7 A07T

7 BOT

8 RO

8 BOB

319139 1652
83640 74

2

Revision Control:
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Putting Intelligence into Electrical Cables and Conduits

Status Reports

Progress Reports

A wide variety of progress reports can be created by the solution. These reports can be created based
on a specific date range, for the entire project, or for a specific list of commodities. Reports can be
grouped together based on like qualities, for instance cable type or start-up system, and exported to
Microsoft Excel™. The data exported contains information regarding what’s been designed so far,
what’s been completed, and what’s remaining.

nmeR oF
COMPLETE
castes
0
o
o
0
C]
C]
o o o o o
lo o o o o
113 278180 315178 |13 1130 lo o 00 o o o o
2 oo Tiso 2 20 lo o 00 o o 0 o
& 3000|2020 B 72 lo 0 00 0.0 o o 0
2 156303 163866 |21 258 o o 00 837.0 o o o
E 1693292 [1976340 |sss 7672 lo B oo o o 56 o
s J2s00 |azs0 B 70 lo o 00 o o o o
m 60z oo 533120
112 00 99987.0
3 00 00
5452 00 o
7 00 339320
= 257 o0 102060
360 360
) 268 1130
704 [70s.
2 IEz
0 258 288 0
0 Y 2ss 288 lo o 510 o o o
£ 360 360 lo o 18910 o o o
B 1040 288 288 o o 4540 o o 0
1 c=n) 15 52 8 B 65,0 a a 0
215 538146 la30 430 lo o 1788470 o o o
24 38200 las s lo o 52776 o o o
10 2318 ) 20 lo o 33610 o o o
0 I 16 8 0 1000000 a o 0
18 25504 5 3% [ 0 0 a a 0
B [ss750 12 12 lo o oo o o o
|2 [oo Jas |22 lo o 1002200 o o o
10 Y 20 lo o 290 o o o
0 B3 o o0 [ a o 0
770 o o 125320 o o o
156 ] El 13080 o 0 C]
132 1786.0
I3 3560
11a 31350
258 1957820
1614 1585630
16 1000285 0
2368 158577.0
60 100260
4% 10339380
2428 s3120
258 103020
Progress Reports
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Putting Intelligence into Electrical Cables and Conduits

Reel Inventory Report

When the site receives a cable reel, the software provides an opportunity to enter data pertaining to the
reel, such as date delivered, date ordered, cable type, reel ID, and related PO. As cables are recorded as
installed using the software, the user is asked to enter the reel number that the cable was pulled from.
This allows the software to track the amount of cable on remaining on each reel and report on the
current status of the entire ‘Wire Yard'.

Reel Inventory Report
DATE DATE LEN PURCHASE |ORDERED  [SHIPPED

REEL NMBR CAB TYPE CODE |RECEIVED _ |ORIG LEN [RETIRED REMAINING |ORDER DATE DATE

10-AH-CMP-7000-X-01 XCATS-VS 1/20/2012 80|  6/7/2015 0[P0-379901 5/30/2011]  11/3/2012
10-AH-CPR-7780-C-04 C9C14 6/5/2013 111 3/31/2015 0[P0-970998 1/28/2011  2/7/2012
10-AH-CPR-7780-C-05 c2c14 7/1/2012 115  2/9/2015 115[PO-17538 3/21/2011|  7/16/2012
10-AH-CPR-7780-H-01A H1C4/0 4/17/2012 456  3/25/2015 454|P0-206932 8/9/2011|  8/25/2012
10-AH-CPR-7780-H-018 H1C4/0 7/18/2012 454]  1/10/2014 255|P0-841829 8/4/2011 9/13/2012
10-AH-CPR-7780-H-01C H1C4/0 4/6/2012 450  5/16/2014 450|P0-449050 10/1/2011]  12/5/2012
10-AH-CPR-7950-H-01A H1C4/0 7/9/2013 920]  2/2/2014 10[PO-451744 8/9/2011  5/2/2012
10-AH-CPR-7950-H-018 H1C4/0 1/18/2012 920  6/26/2014 10[PO-396168 3/5/2011  3/3/2012
10-AH-CPR-7950-H-01C H1C4/0 9/17/2012 920  12/4/2014 140[P0-916216 3/30/2011  1/19/2012
10-CA-CAB-0100A-K-01 K3C8G 8/7/2012 410]  3/11/2015 0[P0-588503 7/27/2011|  4/12/2012
10-CA-CAB-0100B-K-01 K3C8G 3/14/2013 420]  9/2/2014 0[P0-615212 8/24/2011]  3/2/2012
10-CA-CPR-0100A-H-01A H1C4/0 12/29/2012 337 11/16/2014] 0[P0-978383 6/8/2011[ 11/15/2012
10-CA-CPR-0100A-H-01B H1C4/0 6/18/2012 385|  7/7/2014 48[P0-972306 9/16/2011|  2/23/2012
10-CA-CPR-0100A-H-01C H1C4/0 10/19/2012 385 11/18/2014] 48[P0-172624 8/30/2011]  3/27/2012
10-CA-CPR-0100B-H-01A H1C4/0 3/16/2012 395|  5/4/2014 52|PO-877667 1/9/2011|  2/23/2012
10-CA-CPR-0100B-H-01B H1C4/0 11/9/2012 395  2/7/2014] 52|P0-258769 11/6/2011]  4/27/2012
10-CA-CPR-0100B-H-01C H1C4/0 8/22/2012 395  1/24/2014] 52|P0O-778282 | 12/28/2011| 10/10/2012
10-CA-CPR-0100B-H-01G G2 10/7/2013 395  12/4/2014] 165[P0-959740 7/17/2011|  3/5/2012
10-CA-CPR-0100B-X-01 X1P18-VS 7/24/2012 95|  3/22/2014 0[P0-879292 4/15/2011[  9/5/2012
10-CA-CPR-0100C-H-01A H1C4/0 6/2/2013 405|  6/12/2014 28[P0-207840 9/25/2011]  6/11/2012
10-CA-CPR-0100C-H-01B H1C4/0 12/15/2012 405|  10/8/2014 28[PO-37488 2/4/2011|  5/18/2012
10-CA-CPR-0100C-H-01C H1C4/0 2/10/2013 405  3/29/2015 28[P0-211247 8/6/2011  6/22/2012
10-CA-CPR-0100C-H-01G G2 1/10/2013 405  9/20/2014 170[PO-805919 7/27/2011|  7/14/2012
10-CA-CPR-0100C-X-01 X1P18-VS 2/23/2013 80| 5/14/2014 0[P0-969342 5/3/2011| 6/11/2012
10-CA-DSW-0100A-K-01 K3C2G 8/7/2012 490]  3/8/2015 0[P0-65619 2/11/2011|  8/10/2012
10-CA-DSW-0100B-K-01 K3C2G 4/21/2012 480  3/24/2015 0[P0-536023 5/2/2011]  7/10/2012
10-CC-PMP-0120A-C-01 coc14 3/8/2013 98.2| 1/31/2015 0[P0-291799 3/10/2011  6/18/2012
10-CC-PMP-0120A-C-02 c2c14 7/31/2013 98.2| 6/21/2014 98.2|P0-873914 3/30/2011| 11/18/2012

Reel Inventory Report

Wrap Up

Building Information Modeling, or B.I.M, is changing the way buildings are designed, constructed and
managed. By creating a three dimensional model of the project, contractors are able to coordinate
before and during construction to drive down spatial and systemic conflicts, drastically driving down
costs and delivery times.

Southwire’s BEM™ (Building Electrical Modeling) solution has taken us a step forward and revolutionized
this process for the electrical industry. BEM is a unique software solution for electrical engineers and
contractors in automating the electrical design workflow; a process that is currently manual and error
prone. BEM creates parametric design data that is fully integrated into BIM solutions. The software suite
has proven to accelerate the design, estimating and construction speeds while reducing costly errors
and overruns.
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