B

Using the Pl System For
Real-Time Energy
Management at NASA
Langley Research Center

Energy Analyst, Straughan Environmental Inc.
NASA Langley Research Center STRAUGHAN

ENVIRONMENTAL

3 - £ -ﬁ
Presented by Todd Herbert é&%% @
17 OSlsoft, LLC

@ osisoft. USERS CONFERENCE 2017 O O @ @osisoft  #0SIsoftUC  © Copyright 20



Presentation Agenda

 NASA Langley Background

« Our Mission: Energy Intensity Reduction

« Mission Challenges

 How we got started with the Pl System

« Applications and Use Cases / How the Pl System was Applied

— Using the PI System to Monitor Meter Data Quality and
Communication

— Using the PI System to Monitor Real-Time Energy Data at the
Building Level

— The PI System allows facility operators to monitor energy
consumption

Next Steps
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NASA Langley Research Center

Apollo/Mercury Missions Lunar Landing Facility __Orion Crew.Module Testing
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« Established in 1917
« 764 acre research campus
» Over 30 major research facilities and 150 support facilities

« LaRC supports research in the fields of aerodynamics, loads/ structures,
thermodynamics, electronics, space technology, systems analysis
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NASA Langley Research Center

« Over 130 Buildings represented

by over 400 electrical meters ystem (SLE ¢
Tunnel Testing =" P

* Old system focused on summary
reporting for agency data calls

« Building-level virtual meters had
to be created to look at interval
data

« Goal Subject Buildings are
tracked for energy intensity goals '
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Our Mission: Energy Intensity Reduction

== o Previous energy reduction goals

130

I I . .

. | == Quarterly Energy Use intensiy | were reset with Executive Order

) ~~Rolling Year Energy Use Intensity o 13693 (Planning for Federal

g ~—Roling Year Energy Use Intensity Gosl —| Sustainability in the Next Decade)
3. ““% «  New FY15 baseline year and new
g, o008 reductions required
Fi g
2 w500 2

2 * +  Federal Requirements for Energy

Intensity Reduction (BTU/GSF)

95

22,500

Iq

|n|| __* 2.5% annual reduction in Energy
201104 FY201204 FR01304 FY20L404 FY2015Q4 |ntenSity from a FY 2015 baseline,
25% reduction by FY 2025

Cumulative Reduction Goal from 2003 Baseline = 30%
Actual Reduction through Q4 2015 = 25.6%

@ osisoft. USERS CONFERENCE 2017 oo@ @osisoft #OSIsoftUC  © Copyright 2017 OSlsoft, LLC



Our Mission: Energy Intensity Reduction

“Low-hanging fruit” had been

. ael? picked to meet previous
In FY16 alone, LaRC avoided $1.84M in utility reduction goals

costs for Goal Subject (GS) buildings.

. « Limited facilities budget for
FYO07-FY16, HQ/LaRC inyvested $3.8M/$14.6M -
g < = - o I
i GS EC 'émemmnl_gty Energy Conservation Measures
costs EHNE 3$). :
_ icRR S S g+ Can’t compete with other NASA

Projecis were primarily HVAC, lighting and Centers for Agency-level funding
building envelope projects (e.g. y

infrastructure).

* High base demand and need for
operational changes
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Our Mission: Energy Intensity Reduction

« Campus is undergoing a
revitalization including demo of
older inefficient facilities and
construction of energy efficient
buildings

« Can'tinstall high capital cost ECMs
for many demo-list buildings, but
still need to operate for several
years while on demo list
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Our Mission: Energy Intensity Reduction
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Example: Building 1195 FY15 Total kWh
Day kWh Night kwh
441,448 462,810

* Problem with night, weekend, holiday energy consumption

* Need to operate buildings for optimal energy efficiency (maintenance items, HVAC
setbacks, schedules; lighting controls)

* Needed better tools for examining interval demand and study of individual buildings
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Mission Challenges

* Problems with meter data quality,
gaps being detected after-the-
fact

« Powerful metering tools in place
but required running individual
reports/data analysis at the

yaw  Dbuilding level, time consuming

i#¢ - Existing tools (Reporting and

Dashboards) required levels of
permission/training not possible
for all building level staff
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Getting started with the Pl System

CVMIMS

[(Maximo)

« The PI System at LaRC for twt
installed for Condition-Based Y( o)

Malntenance program Historian (PI System) \

« Opportunity to create tags from
our building-level virtual meters Dats Noures

(Tracer, StruxureWare, etc.)
]
Instrumentation
. . {Accelerometers, Flow Meters, DP Switch, ete.)
« Energy Advisor Software Pilot 3
(Pumps, Chiller, C:ol':ng Tower, HVAC, ete.)
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Emerson Energy Advisor

[ M1293C Clactioty

e — . Pilot project in 2015 to use
o = ———— T Energy Advisor for building-
e = level energy monitoring

S T B

M \ /\/"f\ « Required real power total (KW)
A4 /\\“ | and outside air temp PI tags to
set targets for expected

energy consumption

= . Presented at Emerson
é Exchange in Austin TX, Oct

e 2016; Pilot ongoing
EMERSON
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Mission Challenges

 Problems with meter data quality,
gaps being detected after-the-fact

« Powerful metering tools in place but
required running individual
reports/data analysis at the building
level, time consuming

! * Existing tools (Reporting and
Dashboards) required levels of
permission/training not possible for all
building level staff
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Using the Pl System to Monitor Meter Data Quality

Message Date Added
One or more gaps were detected in data used for this report. 10/9/2015 10:58:24 AM

* Problems with meter data quality, gaps not being detected
until summary data

9/28/2016 12:10:00 PM
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Using the Pl System to Monitor Meter Data Quality

o W Fuctbty A Artetraten - Brewl
_ POMT  BGEAT  PAGELAYOUT  FORWEAS OATA  RIVEW  WITW  OOVELORE  ACRCRAT  IRDATAUNK  PESUBOE beasery Granirce
5, % cn (L 11 “ A A = - YNvep Teay Corwy P ‘/ Normal B Good =
. o ,:“_ Femea | 3 ARSI T o Mege A Cemst = § - % v WA u:..m.-‘.-:‘ 'f-'*'\':: o Lo . v R | | Peet D
* Real-time Pl tag s’ 4
. . "7 . S
viewin : G e et '
g 1 BDG Goal Category  Timestamp Roal Power kW Demand % of LaRC Total
P . 5 1296 Goal Subject 24 Fob-17 D9:08:04 Bad Bad Diata was not avadable for attribute ‘KW Demand’
Ca ab I I Itl eS I n P I 6 1202A Goal Subject 24-Feb-17 09114119 18 Bad Data was not avaiabse Tor attribute ‘AW Demand®
p 7 |1206 Gaal Subsject 24Feb-17 09:14;34 Bad Bal 0.14
8 1246 Gaal Subject 24Feb A7 05:15.49 n ) o2
S t t I 8 1240 Goal Subject 24.0eb17 08:11:19 o ! .04
yS e m OO S 10 | 12674 Gaal Subject 245617 05:08:08 fad Bacd Dt wan ot snvallable for attribute KW Demand”
11 |LaRC Main Feoder 24 Fob 17 09:14:04 15900 15200
2 1212¢ Goal Excloded 24-Feb-17 09:14:04 192 140 151
13 |14 x 22 Tunnel Goal Excluded 24Feb-17 09:04:08 0 50 031
14 11247% Goul Dachaded 248517 081804 2976 189 AL
15 [Comptessor Station Gaal Decluded 255eb A7 05:34:08 2725 1638 1020
- - - L 16 | Compressor #d Gaal Exluded J4Feb 17 050619 0 0 (00
L] H Ig her VISIbIIIty Of 1712470 Goal Excluded  24-Fob 17 09:14:19 313 am 303 |
18 | Mach 6, Mach 8 Heaters Goal Excluded 24-Feb-17 09:13:49 20 20 013
19 [ 12684 Goal Subject 24.Feb-17 09.12:04 917 511 5731
meter data and 5 120m o et || SAyes s Gaters e il
115 Goal Exchuded 8 Feb 7 081404 6h2 (2 1) 404
. = 92 11236 Gaal Excluded 24 Feb 17 05:08:04 ) m L
Com m u n ICatlonS 3 125 Goal Bxcluded  24Feb 17 00:14:04 448 PPyl 27h
o 2102 Goal Subject 24-Feb-17 0911434 396 353 41
25 648 Goal Excludod 24-Feb-1709:14.0¢ 87 296 186
2011250 Goal Subject Ja44eb 17 091409 () 6N 211
27 112471 Gaal Excluded 205eb 17 09:14:34 18 288 151

Live view of meter data with Pl DataLink®
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ullding:
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12/19/2016 9:10:00 PM
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AL
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2/20/2017 12:10:00 PM 2/27/12017 11:10:00 AM
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Using the Pl System to Monitor Meter =~ ~==—~"7 .
Data Quality = Tm 4 =

NASA Langley needed to improve meter data
quality for more accurate summary
reporting for agency goal tracking

o) bt T . -

v
RESULTS

Problems with meter data

' Pl tags created from
SLEly;, gape 4 22 : »  More accurate summary
« Over 400 devices monitor over OPC interface with data. hiah fid
130 buildings with periodic data meter module OUtpUtS ata, nhigner conftiaence
aps ’ in reporting with higher
or o allow staff to more 1 'epo ting with highe
» Gaps were being discovered at the i VISIbI|Ity for data gaps as
end of a month, quarter, year closely monitor status h
* Summary data was being reported and find problems t €y occur

that included these gaps, providing
inaccurate results
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Mission Challenges

* Problems with meter data quality,
gaps not being detected until
summary data

 Powerful metering tools in
place but required running
Individual reports/data
analysis at the building level,
time consuming

« Existing tools (Reporting and
Dashboards) required levels of
permission/training not possible
for all building level staff
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Using the Pl System to Monitor Real-Time Demand at the
Building Level

Question about building kW

demand?

* Powerful metering software

Go to metering historian, run tOOlS |n place but reqU|red
demand profile for specified . . Lo
e running individual
reports/data analysis at the
Question about another timeframe or bUlIdlng Ievel, t|me
building? .
consuming

Go to metering historian, run
demand profile for specified
timeframe, run report if interval
timestamps needed
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Using the Pl System to Monitor Real-Time Energy Data at the
Building Level

C T ¢

NASALang|eyBu"dmg Energy Dashboard
Building:

BN b e s

Today's Total kWh:

Pl System and Element Relative Displays allow for immmediate
demand profiles for multiple buildings and timeframes
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Using the Pl System to Monitor Real-Time Energy Data at the
Building Level

) $noruv NASA Langley Campus Energy Map

Real-Time Power Usage for LaRC Facllities CurrentTime 2/21/2017 2:52:00 PM

« Campus map created
with Pl ProcessBook® | ,
allows a center-wide | AP T
view of current kW o
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Using the Pl System to Monitor Real-Time Energy Data at the
Building Level

ialm Comglex

« Asset Framework allows real-time

| Ganersl | Attréiute Templates | Fomy | Anabysts Templates
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Using the Pl System to Monitor Real-Time Energy Data at the
Building Level

© PI Coresight ABL 1M NASA Larghey | & Ao, [

NASA Langley Research Center Energy Dashboard

oo

TPiewse alhom bat ¢ brwd dekey we dartup ber

Current Time: Current Real Power (kW):

Today's Total kWh: Current kW Demand (kW):
Yesterday's Total kWh: 24 Hour Max kW Demand:
This Month's Total kWh: 24 Hour Min kW Demand:

7 Day Max kW Demand:
7 Day Min kW Demand:
Terms and Measuremants LaRC Total kW Demand:
AN - Amvount of slectncal asergy Comuatied Seer 3 Cartak thre peckad
Todey's Total KN ~ EWh conswred from 12an today usth sow
Yuwweday's |otal kWh « bWh casswrved ame Liam yesterday srefl 1aes sadey NASA Lﬂ”g,cy E:n"..rgy T[:a"\
Then Mumih's Total KWh ~ bW conmumed hom Them, 1ol day of o o e
W < D0 o Fhacii Pomms thart spmcilhon th (ee &1 which gommss

AW Dvnand] = Awnrage Posess demand foe the cumeme 1) imicats imeteciog bntarvad
Raal Powss = Matantanscis bW Pows Derrend 300 iy Bacilly n ival tree

- = P

Vowen Phaghies [Lestey Energy Manager) s h hieghessmiass gow
Mudias Callavan (Energy Engmeer ) methiss. callshas @ nas gov
Toadd |lerbert [Energy Ansdyst|: brandan {berhert @ nase gov
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Using the Pl System to Monitor Real-Time Energy Data at the
Building Level

NASA Langley Goal Subject Facility Electrical Use Intensity

Building # FY17 Goal EUI Yesterday's EUI Building # FY17 Goal EUI Yesterday's EUI

645 0.95 0 1212 475 4

646 17.1 28 1214 456 12
645A 14.25 12 1216 19 18
1121 0.95 0 1219 22.8 18
1122 0.95 1 1220 19 18
1146 18.05 13 1221 152 12
1148 456 30 1222 12.35 10
1159 29.45 26 1222B 17.1 12

« Asset Framework allows for KPI monitoring through calculated
attributes (Analyses)
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Using the Pl System to Monitor Real- | @ 25— .
Time Energy Data at the Building Level |

COMPANY and GOAL @
|

Needed to look at kW demand and energy
A 4
RESULTS

NN (i St POk e N

<

o AN rber (R L

. \4
.

o Comvprtt Month Cumiiive BWh AT A LAZENT ko

¥ Curveret T AT 3 AN M

>

Dy Tous Ny TAR7, 70051823773 WA
YIS Raselor oV 1®

o Y17 Gow vivasr n

¥ W Densard 147 kW

¥ LAAC W Fooder bW Demard 16200 kW

consumption on an interval basis so that adjustments
could be made before the end of the quarter, or end
of the year

¥ LG Tote Wy LAN0 KW

Mormrdy Totd Steam U Outpet O1MISA 50100 by

Periert of LatnC Totwd Devvarsd 09024074 %

. ¥ Pvogectind TUL Ror Py Ouy, Outp., 1)

Powerful metering tools in Pl tags created from OPC Building-level monitoring can
plEEs SRS IUIGTIG interface with virtual meters, occur through dashboard
individual reports/data > : - D displays, and trends can be

| t the building level allowing for building level : :
analysis at the building level, LS : used to quickly summarize
time consuming monitoring in real-time quickly

demand

» Real Power Total (kW) was

+ Previous energy reporting focused - Quick and easy to look at building

on kwh totalization over a quarter Sl S DUI A level demand at different time

oryear time demand monitoring. Data scales and time periods to find
for real energy (kWh) and kW operational efficiencies and over-
block demand could also be consumption

monitored on an interval basis
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Mission Challenges

* Problems with meter data quality,
gaps not being detected until
summary data

Powerful metering tools in place
but required running individual
reports/data analysis at the
building level, time consuming

Existing tools (Reporting and
Dashboards) required levels of
permission/training not
possible for all building level
staff
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The PI System allows facility operators to monitor energy
consumption

 Staff of 3 in the Energy
Management Program

* Need to rely on the help of
facility staff to monitor

CO n S u m ptl O n Current Time ‘ Curr;;nt Real Power (kW)

. . Today's Total kWh Current KW Demand (kW)
° P I d Yesterday's Total kWh 24 Hour Max kW Demand:
reVI O us too S req u I re This Mocr‘\)t,h's I‘o?al kWh 24 Hour r:’l; kW Demand

7 Day Max kW Demand:

additional training and eVelS || mmmem————

LaRC Total kW Demand:

of permission not possible St TOUXMLaRC W Duren:
for all staff e
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The PI System allows facility operators to monitor energy
consumption

Crsphay reay Lake 8 minide 10 0ad real eng
LaRC Stratton Main Feeder

' 16,700 |-

Current LaRC Total kW Demand

SCR Heaters 14 x 22

A0.00

31 in Mach 10 Compressor #4 Compressor #5 Compressor #6
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The PI System allows facility operators to monitor energy
consumption
Power Dispatcher Tables
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The Pl System allows facility operators
to monitor energy consumption

COMPANY and GOAL
NASA Langley energy staffing challenges require
the involvement of facility staff to help monitor
energy consumption.

v
RESULTS

Existing tools required levels Pl tags created from

Facility-level monitoring can

.. . occur through web-based

of permission/training not S OPC export from dashboard displays, providing
possible for all building Struxureware. allowed capability for facility staff to
level staff ’

monitor energy consumption

for facility level » Custom facility displays

* Operators were not monitoring in real-time

able to track energy
consumption until the
end of a month

19 osisoft. USERS CONFERENCE 2017

can be built and Asset
Framework calculated
attributes can provide live
summaries
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Next Steps NASA Wallops Flight
Facility

* Pl Integrator for Esri ArcGIS

» Use of Event Frames to track over-
consumption, meter communication & o
gaps NASA Glenn Research

« Changes to Asset Framework database .
structure to allow for hosting data from @ = Ea
other NASA Centers for both CBM and
Energy

—— .
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Contact Information

Todd Herbert
brandon.t.herbert@nasa.gov
Energy Analyst

Straughan Environmental Inc.
NASA Langley Research Center
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B Merci Gracias
X Thank You
o BOHES
. Cnacn6o Obrigado
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
OSilsoft Users Conference 2017

: & Appstore
* View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees
5 urML

search OSISOFT in the app store
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