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Lessons Learned & The Future of Plug

Load Controls

- Introduction: Plug & Process Loads. Where are
we now and where are we headed?

- Presentations:

- Kinga Porst, Sustainability and Green Buildings Program
Advisor at the U.S. General Services Administration

- Matt Baldassano, Technical Director at CommScope

- Jason Page, Director of the Alliance Center, Alliance for
Sustainable Colorado

- Discussion and Q & A
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BBA PPL Membership

U.B. DEFARTMEMT OF Enl::rgj.r E[ﬁcicnc}r &

ENERGY | renewable Energy EERE Home | Programs & Offices | Consumer Information

Better 00
Buildings’ BETTER BUILDINGS ALLIANCE

U.5. DEPARTMENT OF ENERGY

HOME % TECHNOLOGY SOLUTIONS TEAMS ¥ PLUG & PROCESS LOADS Owners and Operators

Affiliates

Activities Plug & Process Loads
Technology Solutions Teams Plug and Process Loads (PPL) consume about one third of primary energy in U.S. commercial buildings. PPLs
Lighting & Electrical caover a wide variety of electronic, computer, refrigeration, and cooking devices, including equipment essential to

information processing, medical treatment, and food service businesses. Each of these categories contains

Sipace Londkioning hundreds of types of devices.

Plug & Process Loads

PPLs account for an increasingly large percentage of commercial building energy use. The primary energy use
Food Service associated with PPLs is projected to grow from 30% to 35% of total commercial building energy use between
Refrigeration 2010 and 2025, due to an increase in the number of plug-in devices and the energy intensity of those devices.

Due to the wide range of commercial building types, uses, sizes, and vintages found in the United States, PPL

https://www4.eere.energy.gov/alliance/activities/technology
3 -solutions-teams/plug-process-loads
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BBA PPL Resources
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Utility Incentives for Purchasing Advanced Power Strips
Utility/ Rehn'ln‘
Incentive | Amount

[oc o by other

Application

[Fonic Sevices into o
|

Pacific Gas and Utility $15 NA NA Residential, 1213113 Incentive
Electric Commercial
[the devices are nct
Company ’ - . I
Technical Specification oty |
Ameren lllinois IL Utility $10 NA Less NA 5/31/2014 Rebate fOf Advanced POWQI’ i oy |
than - Y soxrce (hemeq [
$250K Strips e g
|
Version 1.0 oty |
December 3 1 . cluding |
o or ghost [
10 3 wall cutiet. ‘
ADVANCED POWER STRIPS (APS) [
L] oo 53 e |
HOW TO USE IN AN OFFICE SETTING e : = 1
. |
Each APS has three outlet types for equipment with various electricity needs: Piier aritaeat |
y = . Fhout making |
" surge protector B Sthv—, |
__‘_’___,_,__.-———-—'-” CWLED ENERGY :“ |
| task lights |
[

E i ™ 18-W LED
L\ — \ LCD monitor 30-W laptop
L CCmDUte' [
R : -
ENERGY |

Primary Outlet Secondary Outlet Always-On QOutlet
COMPUTER/LAPTOP MONITOR, PRINTER, DESK LAMP LANDLINE PHONE, FAX, MINI FRIDGE \ \ c\ —
The secondary outlets act as the ‘controlled” The always-on outlets are not controlled ‘ O ®
by the primary outlet. Important office ) |
2-W Volp |
\ phone / )

outlets and typically power peripheral devices,

The primary outlet acts as the control! or
such as your computer moniter(s}, desk lamp, and

“master,’ outlet because it turns off the
desk devices, such as landline phones and
|

faxmachines, that are plugged into the

power to secondary outlets when the device
connected ta it is tumed off. The primary
outlet typically powers your computer's
central processing unit because most other
devices connected to the power strip at an
office desk depend on your computer for
their functionality. For example, you need to
turn on your computer to use your monitor

and to print documents.

printer. When the device connected to the primary
outlet is turned off, the power will automatically be
shut off to the device connected to the secondary
outlets. For example, turning off your computer
automatically shuts off the power to your monitor
or printer. The amount of energy you save with
an advanced power strip depends on the energy
usage of the devices connected to the secondary

always-on outlet will receive constant power
regardless of the primary outlet device.

outlets.

Learn more about plug and process loads:

NRELIs a national laboratory of the US. Department of Energy,
Office of Energy Efficiency and Renewable Energy, perated by the Alliance for Sustainable Energy, LLC

Figure 5. Diagram of an example low-energy workstation
lllustration by Matthew Luckwitz, NREL
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Thank you!

- Rois Langner
Renewable Energy Laboratory
Rois.Langnher@nrel.gov

EEEEEEEEEEEE



e

s > il
Performance Buildings

-
]



OFHPGB PPL & SUBMETERING STUDIES

= Submetering framework and decision making tool SFTool
= Green Proving Ground

= Submetering pilot w/ GSA Leasing, NCR, Vornado

— Test the costs and savings achievable from sub-metering fully serviced
leased buildings through a landlord/tenant pilot partnership.

= Low cost wireless meter testing w/DOE/BTO

— DOE will conduct a performance test of two working prototypes at the
GSA HQ.

» Plug and Process Load Study in Leased Buildings w/ GSA PBS
Leasing, NREL, Hines

— The project helps stakeholders make more effective design decisions,
enabling benefits such as: (1) reduced capital costs, (2) more energy-
efficient system operation, and (3) improved ability of designers to model
and optimize multiple interacting systems to achieve aggressive whole-
building energy performance goals.



GSA PORTFOLIO

=376 million square feet

— 182 million owned

— 194 million leased
=Average age of inventory is 48
*Functional Replacement Value $70B
=Fair Market Value equal to $32.4B
"Reinvestment needs:

— $3.1 B (short term)

— 5$4.6 B (long term)

a0 3= ’
GSIQ\ U.S. GENERAL SERVICES ADMINISTRATION

*Over 9,100 assets
— 1,500 Owned

— 7,600 Leased

*Almost 22,000 assignments to
agencies/business units

2,200 cities, 50 states, 6 U.S.
Territories and the District of
Columbia

* Housing over 1.1 million federal
employees for 65 agencies

******
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WHY IS SUBMETERING IMPORTANT?

Submetering is an important tool for reducing energy in buildings;
it provides information at a local level, enabling building occupants
and tenant agencies to identify energy intense systems and adjust
their behaviors to achieve energy performance goals.

Promotes energy savings:

v' Benchmarking — accurate knowledge of where energy is being
consumed is the first step in creating energy savings.

v Continuous commissioning — Constant monitoring allows the
user to gauge the results of an energy savings program.

GSlé\ U.S. GENERAL SERVICES ADMINISTRATION 4



What Type Of Submetering Is Right For Me?

What Kind of Submeter Do I Need?

This simple guide allows you to compare the strengths and
limitations of available low-to-moderate cost submeter types
so you can match tool capabilities to your project goals. The
variety and capability of device-oriented electrical
submeters is expanding. But increased options make it
more challenging to choose the most effective tool.

When Might Submeters Be Helpful?

Submeters help Facility Managers, energy managers

and tenant organizations identify:

1) inefficient equipment;

2) use and configuration alternatives; and

3) equipment and user profile management
opportunities.

Submetering
Comparison
Chart




SUBMETER DATA FRAMEWORK
DESIGN

A Submeter Framework is needed to guide project planning, identify data
needs, inform objectives and model cost savings. The Framework is currently
designed to collect data that capture comprehensive system benefits.

L . Unit and
Submeter Type ) Functionalities Monetary Value

Electrical: * Frequency of data and  ||Building Level: Data points and formulas
» Circuit storage » Reduced Resources || t0 calculate costs saved or
« System + Visualization, Data Demand & Cost avoided from identified
- Feedback and + Reduces O&M Costs benefits

* End-Use Device Dashhoards Portfolio Level: Energy Waste Reduction
Natural Gas + Resulting Capabilies | - - - | Value ($)=[energy rate
Water for Fault, Detection * Capital Savings (S/kwh)] _[total energy *

Theft, Power Monitoring ||+ O&M Savings consumption at level (kwh)]

[estimated % of consumption
* Resource Measurement reduction with roll-out]

L I\ FAN I\

y,
2014-013-CD GSA OFHPGB_0096



EXPLORE: SUBMETERING

Explore

e
= Lighting

Solid Waste

Heating, ventilation, and air conditioning (HVAC) systems are responsible for providing thermal comfort and fresh
air to building occupants. HVAC systems are often the source of the largest opportunities for both energy and
financial savinas.

Explore

Recent industry trends show that, in addition to the primary utility meter, installation of metering
devices after the primary utility meter that measure actual resource consumption provides
multiple benefits to building performance. These submetering systems could allow building
owners, designers and managers to monitor energy usage for individual tenants, departments,
whole floors, pieces of equipment or other loads individually to account for their actual energy
usage. This finer-grained facility data could be used to inform strategies for future cost-savings
and sustainability projects and initiatives. Achieving sustainability goals will reduce capital
investment and operating costs and potentially significantly decrease resource use and
environmental footprint.

GS[é\ U.S. GENERAL SERVICES ADMINISTRATION 7



SYSTEM OVERVIEW

Visualizing submetering systems is helpful for users to understand the differences in submeter
types. Define and examine submeter types within the building:

HVAC Components
[FENVAVL TN Mechanical Room

— Electrical — Circuit

— Electrical — System

— Electrical — End Use Device
— Natural Gas

— Water

Similar to the HVAC components diagram, display submeter installations and data roll over points.
This page is intended to educate the user with a general understanding of submeter types to
enable proper selection of meter type, followed by corresponding functionalities and benefits
shown in the framework.



SYSTEM IMPACTS

ﬁ[

System Overview

Integrative Design Process
System Impacts
Resources
Human Behavior
Financial

(:) & F‘. I

System Bundling
Mandates / Rating Systems

Resources / Case Study

Using the data from submetering systems to better manage
building operations and maintenance can have a significant
impact on a building’s overall resource use.

Use of submetering data:

-Enabling monitor-based commissioning

-ldentifying and monitoring efficiency retrofits

-Aligning incentives and enabling behavioral conservation
-Demand response

Based on the knowledge compiled in the framework,
submetering system benefits are:

-Economic Benefits

-Reliability Benefits

-Environmental Benefits

-Security Benefits

-Behavioral Benefits



GREEN PROVING GROUND GPG m

" Plug Load Controls
" Integrated Daylighting Systems
= Occupant Responsive Lighting

= Wireless Sensor Networks

GSA\ U.S. GENERAL SERVICES ADMINISTRATION 10



ADVANCED POWER STRIPS FOR
PLUG LOAD CONTROL

Energy Management : Adoption

OPPORTUNITY

OF ELECTRICITY |-
ISLOSTTO

PHANTOM POWER

IN EFFICIENT BUILDINGS THIS

CAN INCREASE TO 50%

TECHNOLOGY

DE-ENERGIZE CIRCUITS

BASED ON A TIMER, LOAD-SENSING, OR BOTH

NATIONAL RENEWABLE ENERGY LABORATORY lested Lhe effectiveness
of 3 plug load reduction strategies in buildings throughout GSA's Mid-Atlantic
Region

Schedule-based control, where users determine
SIMPLE 26 <8 the day and time when a circuit is energized,

TIMER CONTROLS = ENERGY SAVINGS ~YEARS

MOST COST-EFFECTIVE? | AT WORKSTATIONS | PAYBACK IN ALL fo un d to b e most effe Ct|Ve .

= 26% energy reduction at workstations with

D s advanced computer management already in place,
50% energy reduction in kitchens and printer
rooms

= Qver 16,000 units deployed at 80 federal facilities
across the country

= On GSA Schedule

= Www.gsa.gov/gpg



GPGFINDINGS

OPPORTUNITY

TECHNOLOGY
H

¥
L
v

RESULTS

He
5

CAPTURE & DISPLAY CRITICAL S e n S O rS

WIRELESS SENSOR NETWORKS y
FOR DATA CENTERS A
Cl/ ‘.’ . \
OFMES_ ey ~5(0% Energy Management : Translation | :
1S CONSUMED BY DATA CENTERS' GOESTO ’A \

"FLELELE Bl \Vireless Network

INFORMATION IN REAL-TIME

OPERATORS IDENTIFY WAYS TO INCREASE ENERGY- EFFICIENCY

LAWRENCE BERKELEY NATIONAL LABORATORY assessed the
effectiveness of collecting real-time information to optimize data-center
energy efficiency at the USDA National Information Technology Center in St.

Dense network of wireless sensors provides real-
17  ErFEcTIVE 3.4 time information enabling facility operator to

ENERGY ToOL YEARS

SAVINGS FOR ON-GOING PAYBACK AT b tt H V AC
48% REDUCTION  OPTIMIZATION OF $0.045 kWh e e rm a N a ge o
IN COOLING LOAD® ~ DATA CENTERS* <50% of national

average $0.11 kWhE

= 48% reduction in facility cooling load

48% Cooling Load Reduction, 1 ata Center Energy Reduction

DEPLOYMENT

= 3.4 years simple payback (@ $0.045 kwh < 50% of national
average $0.11 kWh)

= Deploying at two GSA-operated data centers
= On GSA Schedule

ata er assessment kit developed during study reduces deployment time and
power interuptions during installation

Sensor Natwark for Improving the Enargy Efficiancy
129 *lhid.p? ®lbid, p.29



VORNADO PILOT

One Skyline Tower

Address: 5107 Leesburg Pike, Falls Church,
VA

100% occupied by GSA via two leases (SSA,
DOJ)

Number of Floors: 26

Building Size: 517,656 total RSF

130 meter points installed

Detailed Project Approach:

Phase 1: Metering Architecture & System
Technical Design

Phase 2: Project Management,
Coordination & Installation Oversight
Phase 3: System Commissioning, Testing
and Startup Services

Phase 4: Baseline 11/01/14-10/31/15

GS[é\ U.S. GENERAL SERVICES ADMINISTRATION 13




THE ENERGY ISSUE IN LEASED SPACE

¢95% of PBS’s leases are done on a full service basis with utilities
included in the rent

eLack of current utility consumption information requires
extrapolation and projection of estimated consumption and
associated (scope 3) Green House Gas emissions.

eDisconnect between the user of utilities and the party paying for

them (landlord/tenant) does not encourage reductions in energy
use.

eBetter measurement of utilities being consumed in leased space.
—Costs and challenges
—Impact on utility reductions

eBetter understanding of cost implications to landlords when

considering opportunities for policy shift from full service leases to
leases net of utilities.

GS[é\ U.S. GENERAL SERVICES ADMINISTRATION



SUB-METERING PILOT GOALS

1. Acquire a better understanding of energy use and costs in leased
facilities where the landlord is paying for utilities;

2. Develop replicable processes for implementation of sub-metering
in leased facilities, including an understanding of costs of
equipment and installation;

3. Develop duplicable standardized tracking processes for analyzing
and reporting energy usage data in sub-metered leased facilities;

4. Explore and test for a method of automated GHG reporting in
leased facilities;

5. Develop a thorough understanding of the cost-benefit analysis of
sub-metering; and

6. Test alternative approaches to motivating more energy efficient
landlord and occupant behaviors and identify factors that
encourage or hinder behavioral change.

GS[é\ U.S. GENERAL SERVICES ADMINISTRATION



PLUG AND PROCESS LOAD STUDY

l‘

‘Q | Disconnect

:[ Switch —
L) Trans-

~7 former

Switchboard

—

| A
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[Se=fveu|
[wow faem|
o o
oo
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Receptacle
Panel

L
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i

Receptacle L

G

Diffuser

Ducts

Chiller
Boiler

Air pem——
Handler S i I
—

Pumps for Chilled Water
and Hot Water

Figure 1-1 Systems that are affected by plug and process load densities
specified in lease agreements
(Photo credit: Alfred Hicks/NREL)

- Peak PPL energy use intensity for offices with data centers is 0.88 W/ft2.

-On average, the typical PPL energy use intensity for offices is around 0.28 W/ft2
- Right-sizing HVAC system components led to an average 14% reduction in
upfront capital costs and a 3—4% reduction in energy costs.
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RESQOURCES

= Sustainable Facilities Tool https://sftool.gov
= GSA Green Proving Ground www.gsa.gov/gpg

= GSA Office of Federal High Performance Green Buildings
www.gsa.gov/hpgb

= NREL Plug and Process Load
www.nrel.gov/docs/fy140sti/60266.pdf

Kinga Porst
GSA, Office of Federal High Performance Green Buildings

kinga.porst@gsa.gov

GS[é\ U.S. GENERAL SERVICES ADMINISTRATION 17



https://sftool.gov/
http://www.gsa.gov/gpg
http://www.gsa.gov/hpgb
http://www.nrel.gov/docs/fy14osti/60266.pdf
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The Connected and Efficient Intelligent Building
Sensor Based Network Systems

Matt Baldassano
Technical Director — Enterprise Solutions
May, 2015



An Intelligent Building is Connected and Efficient

Connected:

Efficient:

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc

/The Connected and
Efficient Building

An integrated infrastructure that
supports building intelligence
applications

Addressing space, energy and

productivity challenges




Office Space is Changing

Lo S W

§( Smart Power Management

4 'M Monitor building occupancy and link to Elevator, Lighting, HVAC
. A and Plug Loads bringing floors online as occupancy demands.
4 L . L m— |

"Efflc:lent Building Operation

Understand if spaces were/are occupied and for how long...
Does the cleaning crew need to clean every room when they
weren’t even used’?

Maximize Real Estate

Data collected provides real-time and historical information on
how efficiently space was occupied

Security Assist

SUPPORT

ldentify occupancy areas and confirmation during evacuation FeP
flashing lights to escape routes




What we’'ve noticed: The Opportunity

/\\

i

(. Provide h

organizations

(. Organizations A & The SOlUtIOn

moving away from

traditional work * Infrastructure to information about
space trying to gather data non- their workspace to
guantitatively intrusively about a make changes
capture information work environment

~ / .  The Benefit

N The Challenge

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc



Sensor Network — Data from High Density Coverage

R e T i
Areas

Energy Occupancy- Contributor to :
.. Conference . Real-time
Sensor Efflﬁl_ent Based HVAC, Room _Slpac_e intl. gLrEeI:EnD B
Network Lighting AV, IT & Plug Management Utilization certs ( ; e
€ .Or . Control Load Control BREEAM, etc.)
Applications

Sensor Data Occupancy Temperature Daylight

Open Application Framework

High Density Sensor Network

Low-Voltage DC Power & Control Infrastructure
Platform

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc



Sensor Network — Centralized Power and Control

.. Category Cable
- Traditional category Figh Densiy
Cabling (RJ45) 2 . Sensor Network
— Power
— Control
— Measurement

» High-Density Sensor SR

Engine

Network
— Data Collection

+ Centralized o
ighting
Management Scene Control
— Dashboards
~ Reporting Plug Load
— Easyre- Control
provisioning

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 6



Connected and Efficient — System & Application Integration

— :!
o= _ \, i
| T % — i
il T P —
= ™ mm e o wE w(E xE x - -
Conf. Room Scheduling ~ Occupancy-Based Lighting, Smart LED Lighting

REAL TIME OCCUPANCY HVAC & Plug Load Control

0 EEEEEEE
O mEeaEEEEN
(3 S & - - - 1
L e, I =
N - .- Dashboard
- ... .- Space
- ... - >pact
= = = = = = = Utilization
= - . . n
Reporting

Motion Detection — Security & Safety

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 7



HVAC Integration

Meeting Rooms

® sensors

VAV (Variable Air Valve)

Sensor Network

~

-

Space Data

- Average Temperature
of location
- Time since last motion
in location

BMS

[ Control Data \

Evaluate input data
from Sensor Network
and send control signal
to VAV based on
predefined rules

\_ J

\_ J

« Sensors in every room feed information (Temperature, Motion and Light
levels) to the Sensor Network Control System
« Open API or BACnet, 3" party BMS control systems can talk directly (or
through a translator appliance) to the Sensor Network System and gather
information about the space
« BMS will then evaluate data against predefined rules and send a control
signal to the VAV to either open or close.
« Save energy by increasing the tolerance band for rooms that are not

occupied.

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc



Calendaring Integration

Subject: |Impurtant Meeting
Location: |##L.ISGA1 Westinghouse
Starts: | 2/12/2015 |[7]| | 3:30 PM | [ All day event

& Jmnry18 22,2010

ru Menan 19 Tuesde T T — T -

Ends: | 2/12/2015 |[7]| | 4:00 PM | Duration: |30 Minutes 2 |

et s St Team. | ot Marcus regarciog J

[ Meetng 1

@) This invitation has not been sent.

| Mot it

Message  Scheduling Assistant —

« Qutlook Plugin

[+ Show work hours only

o Cared e M5 O

2Pm

«u Reem bookings can be compared to ‘."— _
Erasmus, Marne (organizer) |:|

Flistorical data allows for quantltatgeﬁ% _________ N

Boe estem ren

Fggqlgmg patterns @

D Gk

4 QM an pe proqgra ed to Tia

| ##USCAL Ampere

s BEORET PGS are released when not in use

#HUSCAL Edison
+

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 9



Safety and Security Systems Integration

Alert to unexpected presence, validate security walkthroughs, or to
identify occupants in an emergency

DDD

III

{[]
EEEEER (EEEE

&

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 10



Visual Alerts

IEEEE EEEE
IEEEN  EEEE
IEEEE | EEEE
IEEEN  EEEE

Flashing lights over open doors help prevent radical
temperature changes or security breaches.

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 11



Connected and Efficient — Multi-System Data Integration

INTERFACE

CUSTOM SOFTWARE DASHEOARD Other sensor system data can be integrated :

/ COMBINED
\_ VISUAL DATA

\
L Humidity Shock

Power Failure Smoke
Flooding Airflow
ICATION SE R .
ﬁ:ﬁﬁgﬁﬁm Door/Window Contacts

J

COMBINED
. BACNET DATA

Sensor Network Data
Occupancy+Energy+Light+Temp

g .
SENSOR |
NETWOR I « 4
DATA

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 12




What Facilities/Operations Management wants to know?

*  Which rooms show the highest
usage?

* Are the rooms fully occupied?

Which areas are under-utilized
and when?

* How does the occupancy pattern
change over the course of that
day, hour by hour?

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 13



Desk vs. Zone Sensor Placement

‘ (29) Zone Sensor . (50) Desk Sensor

Y

, . [o'olo
—_ 9
L ram] 0,010
l 4 4 .nu-ou

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc

'H

F




CommScope Office (Normal Day)

* Analyzing various spaces for three floors

i redwood

rFloorplan Richardson 3rd Floor~ All Locations ~

1 LEVEL THREE - TECHNOLOGY PLAN
Consumption SCALE: 332:14r

~ Legend Updated: 3:11 pm ¢

Occupancy
Motion Last Detected

B

Occupied Unoccupied

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 15



CommScope Office (Donuts in the Break Area)

» Executed experiment to validate occupancy analysis and

visualization
redwood
rFloorplan Richardson  3rd Floor~ Al Locations ~
A ~ Legend Updated: 0:48am ¢
A R4 Occupancy
\ L’ Motion Last Detected

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 16



How to do Plug Load Control — Option 1 (hardwired)

.. Category Cable
- Traditional category SHiqh Density
. ensor Networ
Cab“ng (RJ45) Sensor Network .

Engine

 High-Density Sensor
Network RELAY SWITCH
— Occupancy

« Hardwire AC Relay

— Delivers Power
when space is
occupied

— Provides Plug-load
Control when space
IS not

OUTLET BREAKER

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 17



How to do Plug Load Control — Option 2 (IP based BMS)

.. Category Cable
- Traditional category High Density

Cabling (RJ45) Sensor Network

Sensor Network
Engine

 High-Density Sensor
Network RELAY SWITCH
— Occupancy

OUTLET BREAKER

* |P Based BMS
System Integration

— Greater control of
more devices

— Direct
Measurement and
correlation with
other systems

PRIVATE AND CONFIDENTIAL © 2014 CommScope, Inc 18



Thank You




Plug Loads, Space Design &

Community Engagement

B
A L L I A N C E ,ﬂliaar?c(e)genzﬁ)igreector

CENTER May 2015




The Alliance
Center

Colorado’s Hub of
Sustainability
— 40+ organizations working

on differing aspects of
sustainability

~40,000 sq ft

Energy Star Leader,
LEED EBOM Gold

Better Buildings Challenge
Showcase Project




In Need of a Change




It’s about the People!



Why come to the office?

* 8 cents!

» Connection

* Different spaces for different work
* Technology & flexibility

» Point of building is to be used.
Per capita metrics, not per kwh



Space Utilization—-How use
facility?
* Address business needs, not space needs
» Not per square foot
* Variety of spaces & technologies
* Density is critical!
»Right arrangements
» Flexibility — license, not lease
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Smart Building Critical



Integrated Systems

* Responsive, Integrated BMS
— Room Scheduling/Mgmt
— Mechanical / Lighting
— Plug loads

»Model requires usage data



Feedback — Space, Time, Human

Energy-use Schedule Identification to Optimize Building Systems

wWorking & MNon-VWorking Hours vs. Days

s0

7O

s0

S50

Occupant

a0

30

=20

10

o

o

T
=

[=]
Tirme (Hour

Work hour / Non-Work Hour Ranges
The office is filling up 2-hours later than expected!

i
15

I
20

Frequency

HVAC / Lighting Schedules

2 hour shift
» 25% HVAC Savings
25% Lighting Savings

'
10 10.5 11 1125 12 12.5 13.5

Hour

Start Work Hour Probability Distribution

13

'
14 14.5 15



Energy (Watt)

Targeted Initiatives

Targeted Interventions

Energy Intensive Equipment

20% Plug-load Savings

s Consistent High Energy Intensity
200
150

100

50

0

1 1 1 1 = (o3 1 e 1 )
o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1
YoTime

Max Work Hour Energy vs. Time in Max Energy Cluster

Max Energy (Watt)

Inefficient Behavior

200 Inefficient | Efficient
(o]
150
High Level
100 =
Low Level
50 < & 2 o]
O o o
D 1 1 1 1 1 1 1 1
o 0.1 0.2 03 0.4 05 06 07 038 09

Time Percentage

Non-Workday Efficiency vs. Max Energy Level

-



Engagement



Need Tenant Buy In

 Blur owner/facilities and tenant as much as

possible

— Advisory Council
— Data transparency = systems, sub metering and dashboards

« Competitions and gamification

— No big change if just seen by individual, but being to
compare against others drives change



Direct
Employee
Electricity

Comparison

Action
Reporting an
Discussion

Q Eco Action Center

Today hallenge

My Energy Savings

+1 3% -

Energy \

Comparisons
Me vs. My Group

+19% ©

Boss vs. My Group

- 10 N
Edit Li s . N —— -59 ®
t List me i — > 5 /o
Boss 275
- g Control Center
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Future Predictions



Future

Smart building as base

As efficiency increases, occupants needed
even more to achieve gains

More than space - buildings compete on
technology and intangibles

More models like ours
— Appraised 25% higher than conventional office



Thank you!

Contact —
Jason Page
ipage@sustainablecolorado.org

S
ALLIANCE
SRR




	Wed - Lessons Learned and the Future of Plug Load Controls_Langner
	Wed - Lessons Learned and the Future of Plug Load Controls - Porst
	Wed - Lessons Learned and the Future of Plug Load Controls - baldassano

