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Learning Objectives

At the end of this class, you will be able to:
= Determine how the Internet of Things can help factory owners reduce
energy consumption and costs
= Learn how to access performance analytics for the production floor
= Discover energy-intensive processes and idling equipment

= Discover how high-frequency sensor information can help reduce
maintenance costs
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Safe Harbor Statement

We may make statements regarding planned or future development efforts for our existing or
new products and services. These statements are not intended to be a promise or guarantee
of future availability of products, services or features but merely reflect our current plans and
based on factors currently known to us. These planned and future development efforts may

change without notice. Purchasing decisions should not be made based upon reliance on
these statements.

These statements are being made as of December 1, 2015 and we assume no obligation to
update these forward-looking statements to reflect events that occur or circumstances that
exist or change after the date on which they were made. If this presentation is reviewed after
this date, these statements may no longer contain current or accurate information.
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Growth In the Internet of Things
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Image Source: Cisco Systems
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Wearables
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Image Sources: Amazon and La U— ./
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Image Source: Chevrolet.com
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Are you prepared for the Fourth Industrial Revolution?

Figure 1:
The four stages of
the Industrial Revolution m

3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing

2. industrial revolution
follows introduction of
electrically-powered mass
production based on the
division of labour

1. industnial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing

facilities
End of Start of Start of 1970s
18th century 20th century

Image Source: DFKI (German Research Center for Artificial Intelligence, 2011)
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Big Data

&
Analytics /

Data Streams from a CNC Machine Tool

Electricity consumption

3 Machining temperature

Vibration of the spindle

A

Oil consumption

m Spindle speed and feed rates
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Small Shop: 2~10 TB/year
Medium Shop: 5~25 TB/year
Large Shop: 16~80 TB/year
Enterprise: 80~5000 TB/year

Internet of Manufacturin

Data Source: A. Vijayaraghavan 1
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Top Manufacturing Challenges

Lack of collaboration across different departments 34.2%

Disparate systems and data sources || NG 25.8%
ROI justifications for improvement investments [ 25.8%

Difficulty coordinating across supply and demand chains || NEGGGEEGEGNGEGEEEEEEEEEEEEEEEEEEEEE 23.9%
Timely visibility into manufacturing performance metrics || NG 10.4%
Lack of continuous improvement culture and processes NG 14.2%

Lack of executive support | NG 7.7%

Lack of available talent |G 5.8%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Data Source: LNS Research (2014) “Smart Connected Operations: Capturing the Business Value of the Industrial loT” (n=500+)
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Project ML =y Big Data
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Who will benefit from Project Aguila?

Business Planning &

. ol - _ A inability Industrial
L_Og ISTICS ™™ b Engineej @
)\, Manufacturing Layout
Engineer Engineer

Project
Manager

Assets, MFG, &

Controls
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How will you benefit?

= Manage energy footprints through access to real-time, circuit-level
data and alerts

= See this information in context by mapping them in 2D floorplans,
photographs and 3D models

= Analyze potential energy savings and missed savings opportunities

= Conduct financial analysis on desired energy conservation measures
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Panoramic Power Sensors provide the heart beat
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= Wireless _—
= Self-Powered

= Non-Invasive ‘
= Maintenance Free

= Cost Effective
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Easy to deploy Iin a couple of hours

Panoramic Power Competition
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Four Steps to Improved Facility Operations

1 Snap @ connect ® se Up O siart Saving

S s B

- Easy install * Plug & Play * Role definition
. Wireless  Cellular or WiFi « Executive reports » Scheduled reports
= uption and alerts . Reql time alerts
_ « Set goals * Online analytics
* No maintenance - Measure benchmarks - Manage chain-wide

 Unlimited scale

™

Actionable Insights for Energy and
Operational Savings
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Track your energy consumption

KPls Electricity consumption

Are KPIs not meeting
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your goals?

Which loads are the
energy hogs?

Suboptimal operating
schedules?
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Get real-time alerts

Dashboard Alerts Analysis

BN

Power demand

$

Last 24h  Last 7 Days Last 30 Days Last 12 Months  Custom
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Understand issues and potential energy savings

g7} ABC Factory (sample) ~ Time left for testing: 287 days Nancy Diaz-Elsayed ~
Dashboard Alerts Analysis B &
Data Analytics Financial Analysis
: abwenorma'} ................ ROREPONERPIN) TR RN B e i B e A o S o A S S Automatic detection of
Ry oA / abnormal performance
B T B A A Potential Savings and

Missed Opportunities

1S MNeov

Alerts regarding:

a Description Missed opportunities Potential Annual Saving

- Consumption during “off
hours”

e i o ) - Idling devices

- Above normal values
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Review Occupant Comfort

~

It's pretty hot
In here...
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Action to Improve Thermal Comfort
e and manage a ticket

BUY NOW Search this list

BUY NOW
BE ABC Factory > All Tickets = il

Improve the tempersture in the office

Changs the air filter of the AC unit. status Assigned »
#dd category ARCHIVE
created by priority location

Mancy Diaz-Elsayed > Medium * 273 Logan

created at due date assigned

Today Mowv 25, 2015 > Joseph Roy »

associated assets hours worked history

AAF-D0002 > A 0 hours 0 minutes

Photos and Videos
Add Photo
or Video
Comments Add comment

b \ ] )

{\ AUTODESK. & 2015 Autodesk, Inc. Al rights resened.
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Manage the Temperature
on Your Production Floor
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Evaluate Financial Metrics
And compare Multiple Scenarios

Inputs Financial Metrics
_ Average Per sq ft

Incremental Capital Investment ($): | 10,000

Upfront Costs: £10,000.00 £0.13/sq ft
Desired energy savings (%): | 96.47

Annual Energy Cost Saved: 54,823,609

Discounted Payback (years): 3

Met Present Value over investment: £19,639.49 £0.26/sq ft

IRR over investment horizon: 47.23 %
Basic Assumptions >
Advanced Assumptions >
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Net Savings due to ECMs

d the effect on your cash flow

10k

113

=
=

Met Cash Flow ($)
th
=

AUTODESK UNIVERSITY 2015

4 5
Years
[ Net cash in/outflow
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Process Sequence and Fault Detection

Pump at constant operation
regardless of chiller operations

/

Chiller #2
d stopped working
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Configure Rules for EqQuipment Maintenance

https://app.panpwrws.com/static_new/rules.htm?_v=013703 h 'ﬁ?| ﬂ EI
o Panoramic
\ uroDesk D L A e O POWER
Pier 9 Building Alert Center Rules Autodeck
New Rule
General Properties ] Get nOtIfled JL B
Rule Mame:
[] Active
Trigger Type: Device has been on for too long :|
Consumption -
Device has been on for too long
High daily energy consumption
High power consumption
Low daily power consumption
Low power consumption | | Project
Severity: Off hours consumption Aquila
| Operational
Circuit overload
Device Idling | |

Device not cycling (beta)

Description: Device short cycling (beta) . BUILDING OPS

Device stopped working

-

U' Only use rule description text in email message

Save | | Close
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Visualize Alerts in the Context of the Factory
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Access Historical Data on the Production Floor
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Dashboard Alerts Analysis

Power demand

69 Last 24h Last 7 Days Last 30 Days

1.25

(]

0.75

Powy er (ki

0.5

0.25 l—"J

Mov.18/Wed MNov.19/Thu MNowv.20/Fr Mow.21/Sat

=& Whole device

Electricity consumption

¢§' Last 24h Last 7 Days Last 30 Days

15

12.5

2015 & Autodesk Inc. All nghts reserved. App version: 1.4.0

Last 12 Months Custom

2015-11-24 04:00
# Whole device: 0.79

T |

|

|

Mow.22/Sun  Mov.23/Mon Nowv.24/Tue Mov.25/Wed Mov.2...

30 day moving average

Last 12 Months Custom

ABOUT | PRIVACY STATEMENT | LEGAL NOTICES | VIDEC DEMO |

Mancy Diaz-Elsayed ~

State Threshold (%)

Q0

Expected Peak (kWw):

Expected Standby (kW):

0.25

Operational Parameters

| CONTACT US | AUTODESHK SUSTAINABILITY SOLUTIONS
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How Is asset utilization typically modeled?

' PROCESS ANALYSIS 360

operator

Stations/Connections: 7/6 | Zoom: 85.34%
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01:42:00

f i« 360 TR T T e e Y
P Autcdesk Process Analysis 360 E@g
{\ AUTODESK Process Analysis 360 = rroecis  Yo... & save v 2N : B4
=, B Y W ©® =
export properties reporis factory view settings
i
salect
—
l Yo-yo half
Source
processar Assembly Bin-2 String Attachment i Hoyo, o
buffer
Axle
N k! ] Operation 3« | 40 Operation 4 0
\s S
Processimg Time:

Processor Utilization Charts

Utilization of processors relative to one another:

Assembly

KEY
- Producing - Idle Setup Time

String Attachment

50O

Blocked - Dowmitirme

Detailed Report

Source (Yo-yo half) - Op Sequence 10

Setting

Units Produced
Average COutput Rate
Cluantity Remaining

[+ show settings

Value

200

1.96 units per Minute
0
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The Power of a CNC Machining Center

Power Consumption (walts)

Mori Seiki NVD 1500

Video source: Laboratory for Manufacturing and Sustainability, (2010) “Energy Consumption During Machining”, http://youtu.be/ UOtoTBpex4
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Gain Access to Performance Analytics

Dashboard Alerts Analysis

2D Plan 3D Model

2015 © Autodesk inc. All ights reserved. App version: 1.3

tate (last 1 hr)
a a a
130 ABOUT | PRIVA! ol CONTACT US |A

CY STATEMENT | LEGAL NOTICES | VIDEO DEM

DEVICES STATE (LAST1HR) X

Overview of asset utilization
via the 3D model viewer

m AUTODESK UNIVERSITY 2015

Mori - Seiki

Dashboard Alerts Analysis
Select Period:

2D Plan 3D Model
Day [k\"/eek Month

KPI Electricity Alarms ©

Cost:

Electricity: $6.01 @

Productivity:
96% 0% 4%
ON STANDBY OFF

20150 Aukd

Device-level information about
equipment performance
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Gain Access to Performance Analytics

Access 5 min Time left for testing: 281 day Nancy Dicz-Elsayed -
Interval data Dashboard Alerts Analysis =
regarding asset

utilization State breakdown

KPI
& Last24h  Last 7 Days
Last 4h Last 24h 7 Days 30 Days
®

QOperating Standby Off

' I . 40% 1785 43%
Circuits
Power Power Energy Ener
MAX AVG MA AV
(kW) (kW) (kW) (kw)
¥ Whole device 0.59 13.61
|

3D Printer D4 5

State

Nov.18 /Wed Nov.19/Thu Nov.20/Fr Nov.21/5at Nov.22/Sun Nov.23/Mon Nov.24 /Tue Nov.25/Wed Nov.2. - X
Device conﬁguratlon v

StandBy B Ooff M On

[

2015 ® Autodesk Inc. All rights reserved. App version: 1.4.0 ABOUT | PRIVACY STATEMENT | LEGAL NOTICES | VIDEO DEMO | | CONTACT US | AUTODESK SUSTAINABILITY SOLUTIONS
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Project Aquila: Insight at Your Fingertips

Business Planning &

. ol - _ A inability Industrial
L_Og ISTICS ™™ b Engineej @
)\, Manufacturing Layout
Engineer Engineer

Project
Manager

Assets, MFG, &

Controls
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Project Aquila

Operational Energy Management for Buildings & Factories

m AUTODESK UNIVERSITY 2015 Join the conversation #AU2015 A AUTODESK.
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Sample Pilot Project

Our general Proof of Concept includes planning, deployment support, data analysis, technical support,
and on-going project management for a 90 day trial. The exact scope of monitoring will be determined
once we meet with you, but typically range from devices including HVAC, lights, pumps, boilers, exhaust
fans, etc. Panoramic Power will provide the following:

* Up to 100 device sensors

* Up to 7 Basic Bridges

« 2 Analyst Reports

* Installation support

* Deployment tools

« Dashboard set up (with alerts if applicable)

» Access to customer-configured real-time energy monitoring dashboard
» Full warranty and support on all hardware

* Proposal does not include: electrician and internet connectivity cost
* Integration capabilities with Project Aquila

+ Payment terms: Upon proposal signature

Proof of Concept = $10k-$15k
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Be heard! Provide AU session feedback.

= Via the Survey Stations, email or mobile device.
= AU 2016 passes awarded dally!

= Give your feedback after

S>>
each session. Y 2gree L]
S, Agree ~7 |
= Give instructors feedback /Sag,.
) . /7 . Ce
in real-time. //0’
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Forget to take notes? No problem!

After AU visit:
AutodeskUniversity.com

Click on My AU to find:

« Class Recordings & l 1 12
= Presentations .
= Handouts

L]
L]
L]
#
[ ]
®
[ ]
L]

\i? "
\.7: R )—"'/ 3 °

; L}

All of your sessions will be there d 9
to enjoy again and again. i
L Q A
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Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product
and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document.

© 2015 Autodesk, Inc. All rights reserved.

W AUTODESK UNIVERSITY 2015 ",\ AUTODESK.



