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Credit(s) earned on completion of CES for continuing professional
this course will be reported to AIA education. As such, it does not

CES for AIA members. Include content that may be
Certificates of Completion for both deemed or construed to be an
AlA members and non-AlA approval or endorsement by the
members are available upon AlA of any material of construction
request. or any method or manner of

handling, using, distributing, or
dealing in any material or product.

Questions related to specific materials, methods,
and services will be addressed at the conclusion
of this presentation.

This course is registered with AIA
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Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited.
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Course
Description

Using real world examples, this presentation
reviews the method of application and the
capabilities of automated analytics for smart
devices. The session shows how applying analytics
to data from sensors, meters and building
equipment systems enables operators to identify
operational faults, deviations from expected
performance, and opportunities for energy and cost

savings.
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Learning
Objectives

At the end of the this course, participants will be able to:

1. Develop an understanding of the capabilities of analytics, and the viability of
applying the technology to a wide range of remote equipment monitoring applications.

2. Understand the types of tools available on the market and, in particular, know the
difference between “Analytics vs Alarms” and “Analysis vs Analytics.”

3. Learn how to manage and derive value from the exploding amount of data available
from our smart and connected devices.

4. Learn to use analytics to identify operational faults, deviations from expected
performance, and opportunities for energy and cost savings.
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Data, data, data...what does it all
mean to building owners and
operators?
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— Its the New Money

Data



Simply put...we can create value by
detecting patterns that represent faults,
deviations, anomalies, and opportunities

for savings



It starts with a simple question:

Do we know how our building

systems




Why do we care?

- Reduce operating costs

- Meet regulatory requirements
- Increase asset value

- Increase cash flows

- Meet societal demands

Studies continue to show that real estate owners
see higher financial returns when they excel in
energy efficiency and sustainability...

Data point:

“...research by the Carbon War Room found
that each [1%] increase in a REIT’s Global Real
Estate Sustainability Benchmark (GRESB) score
corresponded to a [1.3%] increase in its return
on assets and an almost [3.5%)] increase in
return on equity.”
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Who'’s watching to
make sure”?

= Who verifies that what they are
doing is right?

= That control strategies were well
designed?

= That assumptions were (are) correct?
* That equipment, sensors and other devices have not degraded

» That they are still running as expected... haven’t been interfered
with or overridden — a common problem

= Too much data... systems too complex... not enough
people

SkyFoundry,



Analytics Is the
Solution

« Analytics software
automatically looks for

(13-

Issues’ In our data....

« Equipment faults, deviations from expected

performance, actual results vs goals or
nenchmarks, etc

« Unlike energy efficiency measures that involve the
Installation of major capital equipment, analytics

can work with existing data sources — including
historical data

. Relatively easy to add to what we have

oy
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The Bigger Picture: Analytics Is changing

our world... British Gas Uses Analytics to Build

Deeper Customer Relationships

Verizon: Creating their own upturn
Verizon unleashes the power of analytics to transform customer relationships and generate growth.

How Durham, N.C. fights crime with data — and wins

™ | Preventing Crime with Analytics: The
% Memphis Police Department

Posted by Amy DeWolf on July 16, 2012 at 1:08pm in Analytics to Outcomes
4 Back to Analytics to Outcomes Discussions

. o o . . o nein
Fighting Crime Using Geospatial Analytics s
By Dale Peet, Senior Industry Consultant, SAS Institute, Cary, North Carolina; and Commander (Retired), Michigan Intelligence Operations e
Center on

Using web analytics to improve sales
It can change our | e —
buildings too! e e A



http://smartcitiescouncil.com/article/how-durham-nc-fights-crime-data-%E2%80%93-and-wins

Applying analytics to our buildings

Easy to get started — what
data do you have?

Haystack BACnetIP
XML CSV ModbusTCP
oBIX Sedona SQL

BAS

AAata

Facility
data

Utility

Data can be ‘“live” or

historical Results — Issues
Detected
Connect to available data Aggregate and normalize Detect patterns that
sources available data represent issues

Skykoundry



The Result: Know what your systems are really
doing
Examples of Real World Issues

Simultaneous heating and cooling short cycling, lack of
diversity control

Deviation of energy intensity (kw/sq ft/degree day) from
benchmarks, baselines, along with time, duration and cost

Degradation of performance (i.e., unit runs but does not
deliver expected cooling/heating)

Economizers open while heating and cooling
Non-functioning sensors (temp, kw, etc)

Lights and other loads operating when they shouldn’t —
buildings starting early, running late

Different Buildings Have Different Operating
Characteristics

Analytics Need to be Tailored to Building System Design,
Usage, Project Scope



Example: Defective Pressure e
Sensor on a VAV Fan System ey

 Pitot tube sensor on VAV fan sensor was dirty

. Always reading a low value that resulted in the fan being
commanded to 100% operation

. Comfort is fine. No alarms or complaints. But significant
energy waste

 Resolved with 15 minutes of service — clean the sensor!




9,000 CFM before cleaning 7,000 CFM after cleaning
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After cleaning the pitot tubes there was a reduction of 250 kWh in first week! With a 52 week

hospital year that is 13,000 kWh saved or at $0.10 a kWh $1,300 in savings from about 15
minutes of cleaning (pretty good payback !!!)

Analytics quickly calculates and report savings from simple PM measures that would normally
require metering or a measurement and verification process

SkyFoundry;



Lots of Tools — Where Do Analytics Fit?

 As building operators you are faced with a deluge of
products that may help you

« Categorizing can help sort through the noise

* Lets Look at Data-oriented Tools and Key Concepts:
« Alarms
* Analysis Tools
» Fault Detection & Diagnosis
« Analytics

Time series data — from interval energy data to real-
time equipment data
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Analytics vs Alarms ,.4,. vs Analytics

TEARS

« An alarm is when you are on the gurney in the ER
Analytics are the lab tests you take every year to
stay out of the ER

. Alarms require that you fully understand the issue ahead of time
S0 you could set them up — have to be pre-programmed
Analytics find patterns & issues you couldn’t have foreseen
Can be added at anytime

. Controller-based alarms deal with control system data
Analytics combine operational, energy, production, facility and

corporate data to show patterns and correlations across your
portfolio of device data

. Correlation examples — equipment type, age, material,
vendor, weather effects, production factors, etc

Ie ‘__,‘»":’,ﬁ__ __ﬁ,_f‘t_._',_?



Analytics vs Alarms ,;»34 vs Analytics

TEARS

« An alarm is a value compared to a limit “now”
Analytics look at patterns or signatures in the data — and
can include multiple data sets from different systems

« Alarms require “touching” the end device programming
Analytics allows you to add rules as your understanding
Increases WITHOUT modifying the end device

. Alarms often “cascade” overwhelming operators
Analytics can often replace majority of non-productive
alarms — better explain what is happening and why
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Analysis Tools

Analysis Tools — software used to analyze data such
as energy meter data.

Provide an experienced user with the abllity to look at
data graphically and slice and dice it with a range of
tools to identify peaks, and anomalies, and perform
normalization against weather, building size, baseline
data and other factors.

Requires a knowledgeable user to run the tool and

Interpret the charts and graphs to identify the important
ISsues

The human is an essential part of the analysis

Ie ‘__,‘»":’,ﬁ__ __ﬁ,_f‘t_._',_?
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Analytics

« Analytics — automatically crunches through data to find the
Issues and report them to operators

« The human doesn’t need to do the analysis — analytics can even
auto generate work orders

« Analytics go beyond predefined conditions — expose things
you were not expecting

* A better solution for many alarms where cross referencing of

Information is essential. Example: lights & temps with schedules
that change!!!

« Compared to analysis tools, the difference is that analytics
continuously processes data to look for issue/patterns and
then automatically provides results to operators
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Analysis vs Analytics

 An analysis: Generate a graph of energy consumption across a specific time. A
user would then look to discern patterns, such as peaks or toughs and their
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* Analytics Example: Automatically correlate equipment operating status with
energy consumption across a specific period of time. This enables users to see

how equipment operation influences energy consumption patterns
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Analytics vs Alarms

A Typical Alarm: Detect KW above a specified limit in real time

Analytic rule: Identify periods of time KW demand is above a specified KW limit
across any user-selected time frame. Calculate cost impact, generate reports
showing duration, frequency and cost of the issue. Provide continuous real time

processing of the rule as new KW data is received

Analytics can run against historical data — it doesn’t require a live data feed.
Makes it a great tool for commissioning and off-line studies of existing data

(:- ‘ Feb-2015 ‘ r) View Rules[ Select ‘ Info ] [ Aspects ]
All
Group Rules cost dur Timelines Targets
Gaithersbur KW Exceeds Target $6,550.00 | 95.75hr ElecMeter-Main
27 sparks J : AN | N Y
Headquarters KW Exceeds Target $2,100.00 196.25hr ElecMeter-Main
o sare PANER | REENE el milRNN
Short P KW E dsT t £4,300.00 ®B8.75h ElecMeter-Mair
or e reeeds e SR 1 0 N (1 | (N N N (W e

26 sparks

The view above shows periods of time when demand exceeded 400KW, along with
duration, and cost, per site for the month of Feb 2015
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Lets Look at Another Analytics Example

[ T I Ly Site Spark Demo
(q Mar-2015 r) Wiew Rules | Select
[ All |

Gaithersburg AHU Cool Failure 9.5hr [ | I | H | ‘ b |l ‘ i | | | | H | | “ | |

151 sparks [ | (] ) S| . [ (11l |

AHU Cool-Heat Mode Cycling 36.25hr U] | ] | i | | | |
| .| LI 11 T ) | Ll | | | I -
AHU Fan Sh Cycli 77h | 1l |
i il e AL AR AR 0RO OO (AR 0 A0 AT AR 10 W
AHU O d Fan Off 17h |
fand e I ARIIAIN . LIl LA

AHU Outside Damper Stuck Open i

SN RN RIGIS JI0S G SI0 | 6 ) S | BIR LG DR I8 ) B G
Damper should be closed, but temp differential between td Sth 7th Oth 11th 13th 1Sth 17th 19th 21st 23rd 25th 27th 29th 31
mixed air sensor and return air sensor indicates that
significant outside air is being mixed. If mixed sensor is
Headquarters not available we use discharge sensor but only when unit
23 sparks is not cooling nor heating.

Retomimsntied Actions h e L e N el
. Look to see if damper control signal is oscillating
Short Pump . Look to see if damper is being commanded open
during times sparks are found
. Manually check damper to see if linkage is broken
or stuck \

Priority: Medium 1 0 1 | A1 [ U8 GHR Y ARL A D |
&l b

33 sparks




Drilling In on Our Example

Targets | ( Thu 19-Mar-2015 ) View | Timeline | Rules | Select

All Caithersburg

| Group Rules Timelines

Gaithersburg RTU-1 AHU Cool-Heat Mode Cycling

-

3 sparks
AHU Fan Short Cycling

AHU Outside Damper Stuck Open

The timeline visualization
shows us:

- Time of occurrence
- Duration
- Correlation




Full Details on the Issue

(= I Thu 19-Mar-2015 ‘ > ) View | Timel | Rules | Select I Info | | Aspects
Gaithersburg RTU-1 Add Points
19-Mar-2015 Thu 6:28:34PM EDT
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Other Views Provide Summary Information

KW Exceeds Lights On and

 Bubble charts show: Target Unoccupied KW Exceeds Target

KW exceeds target of 425kW

« What issues we are | &
having B S 2

§1,950
® 16 count: 22

. 1 : $3,950
How often they occur = e 1620w
. 22 targetNum: 1
 How long they last 1

S | .lv:'l.—l 0 S;‘ 14 P Targets
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O » © & Site Spark Demo su | logout  SkySpark
[ Targets | (4 I 0ct-2015 | P) View [ Bubble | Rules [ Select | Info_ | [ Aspects J
LA Rollup: count |
Group AHU Cool and  AHU Cool and  AHU Cool AHU Cool-Heat AHU Fan AHU Fan Short  AHU Group AHU Heatand  AHU On and AHU Outside AHU Outside KW Exceeds Lights Onand  Temp Sensor
Econ Heat Fallure Mode Cycling  Failure Cycling Cool and Heat  Econ Fan Off Damper Stuck  Damper Stuck  Target Unoccupied Failure
Closed Open
2 5 1 13 20
Carytown 5
2 5 1 13 20
41 sparks 1 1 ) @ \ ’ 1
{ 2 11 34 11 2 4 16
aithershur
Gthersting 2 e 11 34 9 11 2| o N 16
80 sparks 1 1 2 1 1 1 1
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Turning Data into Money — The Last
Mile

« To get value from data analytics organizations
need to be prepared to act on the results

o If | could walk into your building and magically
detect 100 problems could you address them?

» How quickly? What if they require capital $

« What If they would exceed your planned
budget?

. Even if they had a 1 month payback?
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This All Sounds Great — What Are the
Challenges?

« Accessing your data:

What data do you have?
Where is it?
How will you connect?
Will you need to add devices to connect to the data?
How well documented is it?
« Is it your project so you know your way around the data?
What is the scope of your project
« You could just do meters or dig into HVAC equipment

What rules, KPIs’ and Reports fit your facility and project
needs?
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Getting Started

« NO need to start “BIG”

« The goal is not to do a science project — the
goal Is to generate financial return

« Get the most easily accessible data that you
can drive value from quickly...

« You can start with something as simple as
Interval meter energy data and expected
schedules

. What data do you have?




Getting Started

Numerous providers offering
different approaches...

...From Analytics as a Service — a consulting
model, to...

...On-premise tools for use by internal energy
managers and facilities staffs

Which fits your business best?

What type of internal talent and resources do you

have?




Summary — Analytic Value Propositions
for Facility and Energy Managers

« An ever present expert watching the operation of your assets —
know how your building systems are actually operating

« Smart exception reporting, continuous monitoring & continuous
commissioning

« Cross referencing eliminates many wasted alarms and notifications
. Validate against industry benchmarks and internal goals

« Supports M&V, Portfolio assessment & regulatory reporting
reguirements

« Provides information to support the budgeting process and priority
selection, & expense justification

« Driving energy efficiency and cost reduction through data is proven

« Numerous examples of savings in the range of 5 — 30% often with
ROI <1 year

« You need to be prepared to act on analytic findings
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This concludes The American Institute of Architects
Continuing Education Systems Course

Paul Bergquist
SkyFoundry

Come see us in the booth!
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