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Learning Objectives

•

Plan for the implementation of building data
analytics on a large campus.

Understand hurdles that may be encountered and
how they can be overcome.

Evaluate the resulting benefits that can be gained
from detailed energy meter monitoring.

Identify potential issues that can be uncovered with
a building analytics tool.

NI
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Sandia National Laboratories Overview

Livermore, California

891,551
GROSS SQUARE

FOOTAGE

Kaual Test Facility Hawaii!

GROSS SQUARE
FOOTAGE

Tonopah Test Range, Nevada

121,265
GROSS SOUARE

FOOTAGE

6,026,145
GROSS SQUARE

FOOTAGE

AlbuquanquG, NM

881 buildings across all sites o
o
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About Sandia Nationipl Laboratories

Grew out of World War II effort
to develop first atomic bombs

Began in 1945 as the Z
Division, the ordinance,
design, testing and assembly
arm of Los Alamos National
Laboratory

Department of Energy (DOE),
National Nuclear Security
Administration (NNSA)
Laboratory

Photo Credit to Sandia National Laboratories
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Sandia National Laboratories Mission & Facilities

Research & Development 

Nuclear Weapons

National Security Programs

Defense Nuclear Proliferation

Energy & Homeland Security

41/4 Advanced Science & Technology

Types  of Facilities

Clean Rooms, Data Centers

Chemical Bio, Radiological Labs

700+ fume hoods
Manufacturing R&D, Testing

Chilled Water & Hot Water Plants

Offices, High Security, Cafeterias,
Warehouses, and High Bays

*k•®
lAbi_Energy
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Sandia Energy Management Program and Goals
Energy Mission

Reduce energy, natural
resources, environmental
impact, and energy costs
as a commitment to the
Federal government,
DOE/NNSA, and our local
community.

Energy
Secure & Sustainable Energy Future

Drivers and Goals

1. Reduce EUI for all sites 10% below 2015

2. Guiding Principles for High Performance
Sustainable Buildings (HPSB) for 15% of
buildings

3. RCx for 33 buildings and energy audits
for 60 buildings every 4 years (top 75%
energy use)

4. Advanced metering for buildings greater
than 5,000 square feet

5. Monthly energy management and
benchmarking (measure, manage, &
report) **

‘.,,,Energy
© 0 EActlange-
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Data Analytics Overview
❑ * 0 Ste Spark Denver Public Schools su Losicut SkySpark

Targel3 Week of 2+Apr-lilld [ Timeline J Rtiles Select Info I I Aspects

All I Mori lo HS j AHLJ_20

• Deploying analytics software  
for the NM and CA campuses

• Energy meter monitoring -
700+ energy meters

• Detailed BAS monitoring -
currently 15,000 points
• Vision for 120,000+ BAS points

• A lot of data = a lot of
spreadsheets!

AllU DAT Sp Not Me't

AHll MT Sp Nat Met I

1 
AHIJ Not htn OAD

AHU OnEXE-ing Sdlodulacc

l Add Poir03

SO oF

60 .F

40 0F

20 .F

Icorj .F Art0A15etpt • DAT ! • MATSe

50 °F

0 °F

• MaxDATSetpt • TvfinDATSe  • OAT_In • RAT • Rrri13:pt • Unocclitctpt • WtRfriTrnip

Ongoing Cx

Proactive
Maintenance ® %Allergy

© Exchange-
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CHALLENGES
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#1 Navigating the Options

• Evaluated BAS solution
• Challenging to diagnose

• Couldn't see the patterns

• Large number of FDD/EIS
options available
• Met with vendors, viewed demos,

researched capabilities

• Met with organizations using
analytics

Solution: Utilize tne BAS for control and critical alarms, implement a 3rd
party software tool onsite focused on data anaiytics

AH01 OPTIMUM START

AVG RM TEMP
73 47 DEG F

SPACE PREPARATION

AHU RUNNINGON
AHU RUN PREOCCOFF

PREOCC WINDOWOFF
PREP DURAIION5 17 MIN 

PRE-OCCUPANCY
OPERATION

SPACE TEMP READYOFF
PREOCC ACTIVEOFF
PREOCC RN LIMIT60 00 MINUTE

PREOCC RUN TIME116.17 MIN
EXCESS RUN TIME111.00 MIN

IPREOCC RNTINE HICIN 

FAN PROOFON FAN ON STABLEON
DAMPER OVERRIDE
ON

FULL 0/A MODEOFF
TEST 1 OA MA DT
7.60 DEO F

FULL RA MODEON
TEST 2 RAMA DT
3.41 DEO F

DELTA T CEADEIND
3.00 DEO F

TEST 1 FAILOFF

[FAN RUN TIMER664 DO SECNDS

TEST 1 TIMER
0.00 SECNDS

ITEST 2 TIMER33722.00 SECNIM

OA TEMP DFF
0.72 DEO F

TRIP ERROR
OFF

HUMIDITY C4FF
17 52 PCT

J

HUM ERROR FLAG
ON

TelvIrDIFP ALLOW
2.00 DEG F

TEW DiFF DON4D
DSO DEO F

NUM DiFF ALLCW
2.50 PCT

HUM C411MMUNC8
0.50 PCT

*k•
0 IltibiEnergy

Exchange-
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#2 BAS and Network Limitations

• Architecture is 20+ years old,
RS485 network

• Limited ability to add more
trends

• Worked with BAS vendor to
evaluate potential upgrades
• Performed tests with BAS vendor and

Analytics vendor on full IP Based
Ethernet platform

• Tested integration options including
BACnet, and Web APIs

Solution: CSV data transfer solution at this time - moving toward BAS
upgrade with Ethernet, new controllers, and upgraded BAS platform

o
Energy

© Exchange-
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#3 Getting Buy-in Integrating Analytics

Presented to top management

• Results from BAS Analytics pilot project

• Benefits of data driven approach to managing operations and energy

• Benefits for on-going commissioning and energy audits

• Benefits of proactive maintenance and energy savings

Challenges

• Staff not familiar with technology, already busy

• Alarms (Failure) vs Faults (Inefficiencies, Issues, Opportunities)

• Exploratory process - current conditions vs. root cause

Solution: Get buy-in from stakeholders, perform training, designate
energy team member as first point of responsibility

©
%•_Energy
© EA change-
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#4 Data and Issue Overload Prioritize Faults

(
Hundreds
of faults
every day

Rule

AHU Cool and Econ Conditions

0 AHLII DAT Sp Not Met

Econ and High OAT

C) AHU Econ and MAT Not Equal DAT

0 AHLII No Econ and Low OAT

CI) AHU On During Scheduled Unocc

0 Data Cap (Non-Meler Points)

0 Data Gap (SiteMeter Points)

0 Equipment On Chillers Off

0 Equipment Short Cycling

0 VAV Flow Error

c:1) Zone Reheat Failure

® Zone Temp too Cold

▪ Zo ne Temp too Hot

Duration

15_43ry

2.25hr

15_25hr

15_5hr

18.5hr

1.OShr

2592hr

144hr

2. 94h r

73hr

32.75hr

14.25hr

6 25hr

54hr

Tue 4th Thu eth Sa t3th

1 I I I 111

I I I
11 I II

Equips

0 NM Bldg 0729 (BAS) AH-01

C) NM Bldg 0729 (BAS) AH-01

0 NM Bldg 0729 (BAS) AH-01

0 NM Bldg 0729 (BAS) AH-01

0 NM Bldg 0729 (BAS) AH-01

0 NM Bldg 0729 (BAS) AH-01

0 x 7

0 NM Bldg 0729 (BAS) CHW Meter

0 NM Bldg 0729 (BAS) CHW PUMP 1

x 5

0 NM Bldg 0729 (BAS) VAV-2019

0 x 3

0 x 2

NM Bldg 0729 (BAS) VAV-2040A

Solution: Refine rules for different user groups, use tracking system to note 0 0
0 nergy

status/progress of issues o © Exchange-

12 AUGUST 10-14, 2020 • NOW A VIRTUAL EVENT 1EMPOWERING SOLO IIUW



TRIUMPHS

t

0 IN

nergy
Exchange

1 3 AUGUST 10-14, 2020 • NOW A VIRTUAL EVENT 1EMPOWERING SOLUTIONS 



#1 Integration of Various Data Sources

• Successful integration of
multiple data sources

• CSV, SQL, API restful; will add
active BAS connection

• Reduce time spent analyzing
data in spreadsheets!

Meter and BAS data
from 2 campuses

Meter
databases

BAS
CSVs/
scripts

VMWare and
Internal Web

Access

\ Locally /
Hosted FDD

Ocs

Weather
database

Onergy
Pcchange-
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#2a - Identify Operational Issues
Simultaneous

• Fault #1: AHU Cool and Heat heating and
• Fault #2: AHU Econ and Heat cooling, should be

economizing
J

ao

60 °F

40 °F

20 °F

Weather Sandia, NM Tea- F

• NM Bidg 0704 (BAS) AH-01 Cl-Rhi VALVE • NM Bldg 0704 (BAS) AH- OSA DAMPER

• NM Bldg 0704 (BAS) AH-01 PREHT_VALLVE

Mon 4-th

, 
Tue Sth Wed 6-th Thu 7th Fri eth Sat 9th Sun lOth 'F

o
go%r

Vnergy
© Exchange-
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#2b - Identify Operational Issues
• Fault: AHU Duct Static Pressure Not Resetting

Sabel I < weekofsHAer,2094 Rite II °Phone I

141 Sibe MORN 0464 (RAS) .6401

3 inI-60

2 inH20

1 inH20

D

-1 inI-60

MUM S12 Nal Mei DX

01114165P Setudit htt 14.54.1tpg

SparKs Week of 21-Hat-2019 • NM Bklg 0469 MOS) AH-01

■

DC Ma rialowel . Cora. 7am

1ST FLR E STATIC 1ST FLR IN STATIC • 2ND FLR E STLTT' - TLR IN STATIC BLDG STATIC PRESS 0 BLDG STATIC STPT 0 DUCT STATIC. '.1 DUCT STATIC STPT 1 MIN OA VEL PRESS

(
Air Handler Fault:
Static pressure not
resetting and is at
high constant level

Energy
Exchange-
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#2b Identify Operational Issues
AHOlS

S UPPLY FAN A1101
S ETPOWIS

5518 CONTROLLED
- DO NOT COMMAND -

AH01 PREOCC TIME
NONE
4.72 CRTIME

AH01 OCC TIME
NONE
6.00 CRTIME

AH01 UNOCC TIME
NONE
18.00 CRTIME

SSTO AT HTG STPT
NONE
4.72 TIME

SSTO AT CLG STPT
NONE
6.04 TIME

MIN ROOM TEMP
NONE
65 75 DEG F

MAX ROOM TEMP
NONE
78 25 DEG F

AVG ROOM TEMP
NONE
74.15 DEG. F

BLDG PRESS

 - 8.10

- 4.83

- 8.06

Pill
- 8.04

- 0.02

0.00

-0.02

-0.04

MIN OSA LXE D AIR PREHEAT DISCH TEMP DUCT STAT1C

 5000 35
30

35
30

2. 40.
1.754500 38

4000
3500
3000
2500
2000

75
70
65
60

75
78
65
68

75
70
65
60

1.50
1.25
1.40
0.75

1500
1000 55 55

opou

55 4.50.

500 50 loppu
85

50 50 0.25
45 45 45 4.40.

BLDG PRESS LPOUT MIN OSA DAMPER MIXED AIR DMPRS
NONE NONE NONE
46.67 PERCNT 92.32 PCT 0.00 PERCNT

AHO1 RETURN FAN
NONE
46.67 PERCNT

MIN OSA ENABLE
NONE
ON

PREHEAT VALVE
NONE
0.00 PERCNT

DX STAGES REITD
NONE
3 OF 4

DISCH RESET CAD
NONE
LOWER

DISCH RST ZONf
NONE
1018 ZONE I* I

AH01 SUPPLY FAN
OVIRD
66 51 PERCNT

•

STATIC RESET CMD
NONE
BUMP

STAT RST ZONE
NONE
1015 ZONE I*

COLDEST ZONE
NONE
2051 ZONE #

WARMEST ZONE
NONE
2033 ZONE 14

RR EXHAUST FANS
NONE
ON

11. 
AH01 24 HOUR RUN
NONE
O FF

AH01 PREOCC DMD
NONE
OFF

AH01 uuu DEMAND 1
NONE
ON

AH01 RUN DEMAND
NONE
ON

•  /

OUTSIDE DRYBULB
NONE
87.92 DEG F

OSA REF SOURCE
NONE
878 BLDG

AH01 HOLIDAY LO TEMP TRIGGER AH01 HTG DEMAND TOT VAV FLOW
NONE NONE NONE NONE
OFF OFF OFF 87114 CFM

NGT OVRD DMD LO TEMP DMD ZONE AHU1 ULU DEMAND
NONE NONE NONE
O FF OZONE II ON

NGT OVRD ZONE HI TEMP TRIGGER
NONE NONE
OZONE 41 OFF

WEEKEND OVRD HI TEMP DMD ZONE VAV OCC SENSORS
NONE NONE NONE
NO OVRD OZONE 14 29 OF 36

VAV TRIGS ON
NONE
41 OF 46

41

BAS Shows AHU
Static Pressure
Setpoint is met

No BAS alarm so
operation looks
normal to
facilities staff

Energy
Exchange-

17 AUGUST 10-14, 2020 • NOW A VIRTUAL EVENT EMPOWERINGSOLO 1111W



#2b - Identify Operational Issues
Related Zone Faults: Zone Air Flow Setpoint Not Met & Zone Temp Too Hot

VAV 1 5
OFFICE RIMS_

1058, 1060, 1062,

C ORR_ C00 5

Zone
Temp Too
Hot Fault

78.25 DEG F SLIDER

L4L~

AH1115 FAN s TAT U s
N 0 R MAL
RUNNING [ 

kg) BLDG 969 1ST. FLOCR SOUTH

D AY. N G T
0 VR D
DAY

N T 0 VR D
NONE
NIGHT

HEAT.COCIL
NONE
CC1OL

•
LO TEMP DMI,0 Tr5-
1,1 o N E
FF

HI TEMP MAD 1015
NONE
FF

AIR V1:ILLIME
N 1:1 R MAL
0 CIO CFM

DISCH .AIR TEMP
NoR m AL
51.56 DEG F

D M PR CC1M D
NoNE
100. CICI PCT

VAT: CONTROL S EQUENCE. IS
TIED TO LIGHTING SYSTE...1

OCCUPANCY SENSOR

LL: SENSIJR
NORMAL
1:1N

VLV1 CO M D
C1VR D
0 00 PCT

AUX TEMP
N C1R MAL
59 50 DEG F

Zone Airflow Fault:
• Damper 100% open
• No Air Flow is

driving increase in
air handler static
pressure setpoint

• Causes excess
energy

BAS has approximately
8,000 Zones. Analytics
auto detect issues across
large number of building 0

systems. _}
• Energy

Exchange-
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AFIU On During Scheduled Um:cc

#2c - Identify Operational Issues
• Fault: AHU On During Scheduled Unoccupied

Sparks 1-Jan-2019.:1-Mar-2019 • NM Bldg 0750 (BAs) AH-02 

11 1111 1111 1111 11111. 1111 1111 Mil

RUN DEMAND

SF CMD

SF STATUS

SUPPLY VFD RUN
WE'

%Jan

BAS looked normal
Hidden issue with BAS
controller not scanning
Ijorogrammed Start /Stop times

SSTOCORTROTLED
DOPOTCOMMAla

Akel START TNE
NPNE
563C.RTNE

Aigri STIOPTIME
NaHE
IscovarimE

Feb

Mal 24 FIR RUN
E

AHU supply fan
status ON 24/7

Before fix

AHU running
during unoccupied

hours

AHU schedule
after fixing at
BAS controller

I I

I I I 11111

I I I 11111
Mar

©
Energy

After fix pc_stiange-

1 9 AUGUST 10-14, 2020 • NOW A VIRTUAL EVENT 1-MPOWERING IIUW



#3a Energy Monitoring and Dashboards

Detailed Site
Monitoring -
205 sites

/

30.000 kWh

20,000 kWh

10,000 kWh

o kVili

Electric kWh Monthly

• 2016 • 2017 • 2018 • 2019

',la:, Jun Jul Aug

7

Sep Oct Nov Dec

CA Bldg C940 (BAS) 3,000 therm
• 2016 2.:1 17

— - - -
• Area: 22.784 ft2 2,000 therm

1,000 therm

D therm —

Site Meters Yearly kBtu per SF

• c HW Meter KBtu/SF • Elec Meter KEItu/SF
• Gas Meter KI3tu/SF • HW Meter 1(131u/SF

2BD klErliaft2  

150 k8TU.g-t'

100 k911J/V

SC kB-U.i't=

0 keTim-

20 6 2::17

1
2C 18

Gm Therms Monthly

2018 • 2019

r
=et Apr May Jun Jul Aug Sep Oct Noe Dec

Chilled Water MMBtu Monthly

•2016 02017 • 2018 02019

BO MMBTU

40 MMBTU

o MMBTU —ri_o_FINERI1141 
Jan Feb Mar Apr May Jur Jul Aug Sep

Hot Water MMBtu Monthly

•2015 02916 02917 02018 0 2019
2DD MMBTU

A_111Litn
2Cr 9

o MMBTU

Jan Feb Mar May Jun Jul AugApr

• JI
Sep Oct Nov Dec

Energy
o Exchange-
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#3b Energy Monitoring and Dashboards

Key
Performance
Indicators

di * Swivel Table CA KPI

All Sites

No.AKPI

Rules 11 options

Site Elec ki3TU/S1 Elec KWh Elec KWh Delta Prev Year Elec KWh Prev Year

NM Bldg 0827

NM Bldg 9963

NM Bldg 0518

NM Bldg 0720

NM Bldg 0755

NM Bldg 0899

NM Bldg 0888

O 168 k0TI...1/t11 1,604,110 kWh

> • 166 kBT Ler- 71,349 kWh

> • 146 kBT 2,301,100 kWh

• 137 k0TU/ftl 629,424 kWh

• 135 kBTU/ftl 408,609 kWh

", • 132 k0TU/ft2 1,318,194 kWh

• 128 kBT U/ftl 112,480 kWh

6%

C -1.3%

•

23.7%

•

-4 3% •

1% •

1,546,333 kWh

61,518 kWh

Z352210 kWh

255,406 kWh

428,437 kWh

C -20 7% e 1,703,480 kWh

1 120.8% 20,170 kWh :CEnergy
Exchange-
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#3c Energy Monitoring and Dashboards
Building 0885 Building Assessment Dashboard

Sele.ct catl range ato,E,

Sae Rollop Selecilon Base Temp Color Range Fiher

Select • lly  ZoneTempFrom Sp :H  72T :  I I  Meclun :11  None :1

0-64T 00CM •WIT

NM Bldg 0885 (BAS) VAV-01

NM B/dg 0885 (SAS) VAV-02

NM Bldg 0885 (BAS) VAV-03

NM Bldg 0885 (BAS) VAV-04

NM Bldg 0885 (BAS) VAV-05

NM Bldg 0885 (BAS) VAV-06

NM Bldg 0883 (BAS) VAV-07

issa Bldg 0885 (BAS) VAV-08

NM Bldg 0885 (BAS) VAV-09

NM Bldg 0885 (BAS) VAV-10

NM Bldg 0883 (BAS) VAV-11

NM Bldg 0883 (BAS) VAV-12

NM Bldg 0885 (BPS) VAV)13

NM Bldg 0885 (BAS) VAV-14

NM Bldg 0885 (BAS) VAV-15

NM Bldg 0885 (BAS) VAV-16

NM Br dg 0885 (BASI VAV-16A

7/20 12AM 7/20 4AM 7/20 8AM 7/2D 12PM 7/20 4PM 7/20 BPM 7/21 12AM 7/21 4AM 7/21 BAIA 7/21 12PM 7/21 4PM 7/21 8PM 7/22 12AM 7/22 4AM 7/22 BANI 7/22 12PM 7/22 4PM 7/22111,14

AHU 01 Temperatures

• NM 810g 0885 (BAS) AHLF01 OAT • NM BlOg 0885 (BAS) AHU-01 OAT Seto • NM Bldg 0885 (EMS) AHU-01 OAT • NM Fficig 0885 (OAS) AHU-Ol RAT
100.F

VO.F

70T

50T
20th 12. 20,11 6a 20th 12p 20th bp 21rt 12a 21 at lea 21.x 12p 21•1 )5p 22nd 122 22roth 64 22r4I 12p 22nd ep 2.3rd Iza

All Sites Select , Rules 1 1 Options

All Sites NM Bldg 0885 (BAS) 

w. l Ovation

7, Data Gap - Non-Meter Points

Energy Zero

7, EaPorrient Short Cycling

OAT Sensor Err

0 Zone Temp too Hot

&mos

178dBy

9day a 3

nl Q NM Bldg 0885 (BAS) Restroorn EF-01

9_251v ID NM Bldg 0885 (BAS) WEATHER

12hr 2

i= 

Operator
Dashboard:

Building Summary

22 AUGUST 10-14, 2020 • NOW A VIRTUAL EVENT EMPOWERING SOLUTIONS



Site Date Span

#3d Energy Monitoring and Dashboards
Rollup Selection Licr,c I oy ,v1vi

Select v 20-Jul-2020..23-Jul-2020

• -MT Q0XF • UN

NM Bldg 0885 (BAS) VAV-01

NM Bldg 0885 (BAS) VAV-02

NM Bldg 0885 (BAS) VAV-03

NM Bldg 0885 (BAS) VAV-04

NM Bldg 0885 (BAS) VAV-05

NM Bldg 0885 (BAS) VAV-06

NM Bldg 0885 (BAS) VAV-07

NM Bldg 0885 (BAS) VAV-08

NM Bldg 0885 (BAS) VAV-09

NM Bldg 0885 (BAS) VAV-10

NM Bldg 0885 (BAS) VAV-11

NM Bldg 0885 (BAS) VAV•12

NM Bldg 0885 (BAS) VAV-13

NM Bldg 0885 (BAS) VAV-14

NM Bldg 0885 (BAS) VAV-15

NM Bldg 0885 (BAS) VAV•16

NM Bldg 0885 (BAS) VAV-16A

[ Zone Temp From Sp : 72'F :  I i  Medium :  I None :

7/20 12AM 7/20 4AM 7/20 8AM 7/20 12PM 7/20 4PM 7/20 8PM 7/21 12AM 7/21 4AM 7/21 8AM 7/21 12PM 7,21 -1PM 7/21 8PM 7/22 12AM 7/22 4AM 7/22 8AM 7/22 12PM 7/22 4PM 7/22 8PM 7/23 12AM 7/23 4AM 7/23 8AM 7/23 12PM 7/23 4PM 7/23 8PM

Zone
Temperature
Heat Maps

Ak,

nergy
o Exchange
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#3e Energy Monitoring and Dashboards

AHLI Dashboard AHU DAT Cratrol

Select -  I I< I 20-Jul-2020..22-JuF2020

AHU SF Control VAV Dashboard Zone Ternps Heat Maps Familes

• NM Slag 0750 (DAS) AH-01 DISCH Ain TEMP • NM Edg 0750 {SAS) AH-01 D ISCH AIR TEMP STPT

r..113€dg 0750 (055) A1401 SF CMD

2011112a

adYF

60T

40'S

20th 6a 21111142p

NM Bldg 0750 (BAS) - AH-01 DAT Control

Operator
Dashboard:
AHU DATs

201,, 21st 72a

• NM Bldg 0750 (BAS) AH-02 DISCH AIR TEMP NM Bldg 0750 (BAS) AH-02 D BCH AIR TEMP STK

21st 6a 21et 12p 2latts

NM Bldg 0750 (BAS) - AH-02 DAT Control

22nd 6e 22ad 12p 22nd6p 23d 12a

FIM Bldg 0750 (BAS) AH-02 SF CMD

20th 12a 20thba 200112p 201h ap 25att2a 21016a 2/ ot -12p 2.1at 6p 22ndl2a 22.d6a 22Ad 12p 22nd6c

0
00%

® kolnergy
Exchange-
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#3f Energy Monitoring and Dashboards
$ • AHU Dashboard AHU DAT Control AHU SF Control VAV Dashboard Zone Temps Heat Maps Favorites

Select 20-Jul-2020 22-Jul-2020

• NM Bldg 079:1 (SAS) AH-01 SF VFD SPEED
1005  

60=

40%

20%

0%

• NM Bldg 0750 (BAS) AH-01 DUCT STATIC MIN Calc d • NM Bldg 0750 (BAS) AH-01 DUCT STATIC STPT

 1, \  

201112a 2016 6a 201614 2Call 69 DC 12a _

• NM Bldg 0750 (BAS) AH-02 SF VFD SPEED
IOC.,

80%

60%

40%

20%

0%

0 716E60

• NM Bldg 0750 (SAS) AH-02 DUCT STATIC MIN Calc d • NM Bidg 0750 (BAS) AH-02 DUCT STATIC STPT

20d, 12a

NM Bldg 0750 (BAS) - AH-01 SF Control

NM Bldg 0750 (BAS) - AH-02 SF Control

20,-, 2.27h ' 2,2,1166 21at 12a 2rat 6a 21st 126 21E6 66 2.2-d 2a 22n6 6a lincit26 __ 1

Operator
Dashboard:

AHU Supply Fans

Ak,

nergy
o Exchange 
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#4 Identify Meter Issues
All Sites

Site Rule Duration

Energy Zero 11 /2019r

720hrCA Bldg C943 i(BAS) IQ Energy Zero
CA Bldg C955-956 IQ Energy Zero 720hr

CA Bldg C964 0 Energy Large Delta Regression 3hr

45minCA Bldg C966 CI Energy Negative
CA Bldg C967 0 Energy Large Delta Regression

Energy Negative

141-ir

5mini

CA Bldg C972 0 Energy Large Delta Regression 301hr

CA Bldg C973 Energy Large Dena Regression 7hr

CA Bldg RDWDCTR Energy Zero 720hr

CA Bldg VM_Site Energy Large Delta Regression 6hr

NM Bldg 0518 0 Data Gap (Meter Points) 1440hr

720hrNM Bldg 0605 (=.:1 Data Gap (Meter Points)
NM Bldg 0700 Data Gap (Meter Points) 192hr

NM Bldg 0702 Energy Data Spike 41hr

(:) Energy Zero 120hr

11
Fri 7th Sat 1S-Jurii-2019 Ith Tue 25th

300 kW

100 kW

• CA Bldg C943 (BAS) Elec Meter KW

• CA Bldg C943 (13AS) Elec Meter KW Baseline 2.018

1111111 l Sun 14th
Mon 15-th Tue "6th Wed 171-1 Thu iat Fri -.9t

•1111 EH 1111]. 
I I 1 M I

(
Hour of the week
regressions to get
weather normalized

baselines J
:Onergy

© Exchange-
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THE PATH FORWARD
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Benefits Eliminate Drift

Added MBCx savings
f fOrfl persistence

Savings from convenbonal RCx wiih
penodic Re-conimissioning

2) Added MBCx savings from new
measures identified by metering and
trending during initial Cx effort

3) Added MBCx savings horn
continually identified new measures

Time

Figure I_ MBCr provides three streams af additional. energy savings relalilre 10 RCx -
coliCeptUal ithASII-011011

Median simple payback of 2.5 years and
median source energy savings of 11%

(E. Mills, P. Mathew,
"Monitoring—based
Commissioning:

Benchmarking Analysis
of 24 University

Buildings in California",
2012)
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Key Steps to Get Started

Identify stakeholders

Evaluate system capabilities and gaps - start
plans for upgrades

Assess tool options

Start with a pilot

Plan for action - identify key roles and
responsibilities t

•Nro-Enengy
0 PcOange-
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Questions?

Sandia
National
Laboratories

Jerry Gallegos, PE, CEM
Energy Manager
grgalle@sandia.gov
(505) 845-0582

Grou
7 sIGINEERINGP

Celeste Cizik, PE, CEM, PMP, LEED-AP
Principal/ Team Leader
ccizik@groupl4eng.com
(720) 382-1705

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology
& Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S.
Department of Energy's National Nuclear Security Administration under contract DE-NA0003525.
SAND2020-XXXX X

Sandia
National
Laboratories

oNi
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