The Premier Emengy Trasning Workshop
and frade Show lor Fedesal Agencios

How Metering Data Impacts
Human Behavior



Introduction

 We will demonstrate through metering how people,
projects and policies can be changed.

 Bernie Lindsey, Commander Navy Region
Southwest, Energy Program Manager.

* Fred Speece, REM Tetra Tech EMI, Naval Base
Coronado Energy Program Manager
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Ice Breaker (please wake-up)

Google PowerMeter

Delete Share

Zan Diego Gas & Electric: Earn up to 24,000 by making energy-sfficient upgrades to vour zingle family home through Energy Upgrade California. meors... (]

. Home

Electricity used Jun 22-Jun 23
Day Yeek Month

Daughter is home from college. lecticity ik 10
680 Watts when | am Communication skills don’t seem to have 8
home alone improved.
Phone text reads: Dad turn heat up in ‘
Jacuzzi :

12a Ba 12p Bp 124
ﬂ Previcus day
Wednezsday Jun 22 Thurzday Jun 23
54 kW-h used 0.0 KW-h uzed *
W Always on: 18 KW-h u=ed W Always on:0.0 KW-h used *

* Data may be incomplete for thiz time peried

Settings Share Dizcuss Help

A&_Jlnrprl Eremgy i
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Influencing Change

* How do we use the data available to create change
— Electrical, Water, Natural Gas and other profiles
— Awareness of what it looks like and costs

e Influencing Projects and Policies
— Biggest “Energy” Loser and tenant commands
— Daylighting and lighting

— Building Integrated Photovoltaic (BIPV) at building 352
— PV and Roof project that followed

— Puget Sound NSY Project
 Shipboard REM Program

— Influencing changes on Ships
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Navy CIRCUITS

Centralized Integrated Reporting Comprehensive Utilities

Information Tracking System

Allocation Reports - Allecation Reportz Module

Document Repository: Public Documents - Document Repozitory Module for Public Documentz

Electric RateAnalysis Report - Electrical Rate Anahyziz Reports Moduls

Heating/Cooling Deqgree Day Reports - Heating/Cocling Degres Day Reportz Module

MW Web - INVek iz a web bazed svetem for tracking electric load profiles.

Metered Utility/ Tech Reports - Metered Utility Reportz (MUR) and Meter Tech Reporiz

Usage Graphs - Uzage Graphs Module
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Data Center Cost Awareness

Allocation Reports

FISCAL YEAR

IEDll ""I

COMPLEX

IIIIB Mawval Air Station, Morth Island

BYM
allBvM FerFy zo11 x|

JOHN

| all JoN |

FACILITY NURMBER

|B-1482 |

SHIP

| 21l Ships
COMMODITY
IP.II Commeodities ;I

GEMERATE REPORT
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Facility/Ship JON Commodity| Units e FY Total
Name Type Type Charges
1482 163831912011 |[FW KGAL $8.59 166

$1.423

Total For JON 163831912011 $1.423

1482 163872012011 |SE KGAL $10.30 166
$1.706

Total For JON 163372012011 $1,706

1482 163882612011 |BG MWH $160.00 10,158
$1,625,296

Total For JON 163882612011 $1,625,296

1482 163882912011 |CW MBTU $78.07 22,706
$1.772.673

1482 163682912011 |ST MBTU $43.65 3,752
$163.792

Total For JON 163882912011 51,936 465

Total For This Report 53,564 890




*NAVFAC Pushbill
developed in
2002 to “push”
data and cost to
clients

REMSs influence
the replacement
of bad pool
covers

Monthly cost
dropped from
$75k to $41k
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NAVFAC SW Client Summary

Client: NAVSPECWARCEN {N6886900) Jun-11
Client Total for: Electricity
Fiscal Current Current Month Year-to-Date Year-To-Date Current Year-to-Date
Year Month Units  Avg Daily Usage Avg Daily ~ Month Cost
Usage Usage Usage Cost
2011 226.8 MWH 81 217780 85 $39041  §364.808
2010 197.2 MWH 71 1,916.40 7 §31907 5308956
Client Total for: Steam Produced
Fiscal Current Current Month Year.to.Date Year.To.Date Current Year.to-Date
Year Month Units  Avg Daily Usage Avg Daily  Month Cost
Usage Usage Usage Cost
2011 944.1 MBTU 37 9,588.50 31 M1.210  $416,538
2010  604.8 MBTU 216 1,933.20 71 §26,303 584,075

Client Total for All Commodities

Fiscal Current Current Month Year-to-Date Year-To-Date Current Year-to-Date
Year Month Units  Avg Daily Usage  AvgDaily Month Cost
Usage Usage Usage Cost
2011 589,500  S867 962
2010 965895 5489633
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Remote Island Water/ Sewer

REMs understood high cost of commodities
— Flushing a toilet cost customer ~$0.50
— Found running toilets due to failures of low-flow units

Closely tracked water meter data once loaded In
program

REM calls to island when usage increases
This awareness was emphasized for all visitors
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$50,000

Remote Island Water/ Sewer

$45,000

$40,000 -
$35,000 -
$30,000 -
$25,000 -

$20,000 -

m FY-2008

mFY-2011

$15,000 -
$10,000 -
$5,000 -
$0 -
Oct | Nov | Dec | Jan | Feb | Mar | Apr
FY-2008 | $41,47 | $44,73 | $26,04 | $37,86 | $14,26 | $11,44 | $12,46
FY-2011|$16,72 | $7,759 | $11,18 | $14,26 | $10,55 | $12,16 | $12,27
~ GovEnergy
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Biggest “Energy” Loser Contest

» Awareness contest took into account FY-2011 year

to date savings and specific actions by the building
energy monitors (BEM)

e Personal monetary awards

« Commanding Officer’s Leadership meeting and site
walks contributed to success for winners
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B-251 Biggest Loser Contest

KW ( channel: 1 Set:0) Comparison Graph NI-B-251
1107
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B-251 Biggest Loser Contest

CUBIC Usage Graphs ~80 MWH savings or $12K
COMPLEX 500
08 - Maval Air Station, Morth
Island
500
FACILITY HUMBER /.
251 400 57
o —@— F¥2010

FISCAL YEAR(S) % 00 5]
2010, 2011 = o O P
REPORT OPTIONS o O Fv20i1 PRO

Report Type 200 O

Units e o

Average Daily/Total 100 -

Total
COMMODITY ol -
Bundled Electric Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
CUMULATIVE/MONTHLY
Cumulative Projected

Cumulative Bundled Electric Units Total
o s o [ e v [z [ [ s [
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Warehouse Energy Savings

Eubic

CUBIC Client Modules

I Administration Modules

CUBIC Usage Graphs

COMPLEX
08 - Naval Air Station. North
Island

FACILITY NUMBER
77

FISCAL YEAR(S)
2007, 2008, 2009, 2010
REPORT OPTIONS
Report Type
Cost
Average Daily/Total
Total
COMMODITY
Bundled Electric
CUMULATIVE/MONTHLY

Dollars ($)

2007 energy was very high for
warehouse. No cost reminders

reduced costs.

Follow on energy project changed
lighting and added day lighting.
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30000

20000

10000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Cumulative Bundled Electric Cost Total

—@— FY2007
—@— FY2008
—@— FY2009
—f— FY2010
k- FY2010 PROJ
~ofr-- FY2011 PROJ

Costs reduced from
$33k to $7.3K.
$25K savings and less
then 5 year payback

F Oct |Nov |Dec | Jan | Feb | Mar | Apr |May | Jun | Jul | Aug | Sep

|’ | ST | SO
(o007 [s3 07 [s2 588 [57 827 [s11.202

$18723 [s19.870 (22028 [s2a ase [s2r 225 [s20 877 [s01 388 [san 20

(2008 [s2.027 [s2 721 [57 805 [s2 280 [593,128 [sas.278 [s47.721 [sse 721 [
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[2o0s [51,321 [s2.88 [s2 122 [semm8 [sese2 [s77r [smam0 [ssss2 [sasmt [sansus [s12:282 [snsae

[20t0/[sae [s1.881/[s2.272[s2878 [[s3,152 [s3508 [s2087 [serzr [se7zr [s83e2 [s8288
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Warehouse Lighting/ Daylighting

KW ( channel: 1 Set:0) Comparison Graph NI-B-77
707

$33,000 annual cost reduced to $7,300 AddLine |
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Warehouse Lighting/Daylighting
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B-340 Lighting and Controls

Project developed after walking spaces and turning off
ights, 35 kW reduction!

nstall new bay lighting and photocells
Added controls to high bay lights
Replace refrigerators with Energy Star units

Installed new hallway lighting and motion sensors
— Motion sensors in offices are connected to HVAC controls
— When squadrons deploy spaces are shutdown

- GovEnergy
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B-340 Lighting and Controls
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B-340 Energy Savings

_umulative Bundled Electric Linits Total

Original project 1000
saved 145 MWH
reductions or 500 —
$22,000. o
Recent project 500 i “E @— F2008
and building = o E o e O Fr2oi
occupants = o0 o —— Fy2011
reduced 12.6 . @ e FY¥2011 PROJ
MWHSs or $1,800 "
monthly. 0 ?/g}

]

oct Moy Dec Jan Feb Mar Apr May Jun Jul Aug Sep
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B-352 Flight Simulator

*Navy’s first large Building
Integrated PV (BIPV) 51KW
*Project success lead to
other roof projects P
*Also lead to policy change S
for roof replacements Sesm
New roofs are also allowed g
to add PV without new
construction limitations
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B-352 Flight Simulator

KW ( channel:1 Set:0) Comparison Graph NI-B-352-TOT
5507 |
Energy Projects and AddLine
007 Mission changes lead to
drop in energy h
. ﬁ f Apr 2011 NLB-352.TOT
| o
g Apr2007 IIneg 352-TOT
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B-1481 Aircraft Hangar - 118 kW Photovoltaic Array
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B-1481 Hangar - 118 kW Photovoltaic Array

Energy project replaced lighting in hallways and parking lot lowering demand.
New roof PV system zeros out daytime load and feed back into base grid.

KW ( channel: 1 Set:0) Comparison Graph NI-B-1481-1
b Red — 2011 add Line

- Blue - 2010

807 MI-B-1481-1
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B-1481 Hangar - 118 kW Photovoltaic Array

Customer Information Sat May 7 2011 to Sun May 15 2011

Name: B-1481,1481WASH, 14858 Total Usage: 8,991.05 KWwH
Address: Max Demand: 87.12 KW
Occurred On: May 12 2011 20:15
Acct. No: Load Factor: 53.473%
Meter Ho: 31035857 Date Range:  Jan 2 To Jun 2
KW ( channel: 1 Set:0) 24 Hour Profile NI-B-1481-1
907
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B-808 Warehouse - 237 kWac Photovoltaic Array
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B-808 Warehouse - 237 kWac Photovoltaic Array

e Installed roof and 237 kWac photovoltaic array
— 1008 modules installed

— Produces more energy then used in building and
reduces load at transformer feeding building

* Installed tracking skylighting into existing daylighting
« 2004 changed HID lighting to T-8 HO fluorescent

B GovEnergy




B-808 Warehouse - 237 kWac Photovoltaic Array

B‘808 dally |Oad pl’OfIle Comparison Graph
207
0745 to 1600 building is

- putting energy into base grid
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Shipboard Shore Energy Management
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Shipboard Shore Energy Management

4,000
| L1 at Miul fredc | . . | | i
3 5007 AVERAGE 2700 KW (Dec 08) |[il | i ‘ |
| | !
3,000
2 5007
|
2,000
1,500
1,000 AVERAGE 1800 KW (Feb 09)
|
.USS BONHOMME RICHARD LHD 6
300 900 KW average load reduction
* One month savings $53,000 (potential annual savings >$600K)
’ I
1 2 % 4 % & % B 8 o'tz i3 s s 17 e fe o Yo oo 'oa Yog s s o7 he
G MT WT FE B EMTYTWTF ES MTWIT F & 8 8TWIT F 3 ¥
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Electricity Cost (Avg. Daily)

Shipboard Shore Energy Management

Average Daily Utilities Costs

DDG
FY-11 Year to Date

56,000 $600 FY11 FY11
. $3.631 5540 s $5,506 55,576 $5.369 SHIP DAYS IN |ELECTRIC
5174 $5.273 LR ¥ —
] - = W e R sag15| PORT |COSTYTD
$5.000 — =i 5300
$4.541 — | A
(] BENFOLD 103 $465,569]  $15,039
54.000 H — = — 1 o s
& 2 [DECATUR 39 $202,769]  $1,740
00— — 1 1 1 M =i el —-Eﬁﬂﬂ% DEWEY 38 $136,910,  $1,002
L s |GRIDLEY 73 $411,967]  $3,661
52001 = 1 M1 = — =i i T 5200 8
. i HALSEY 27 $143,472]  $2,311
s 585 ' o i :
s1000 T par] PO o 8T F 2] —“*59—&7—%4— ™ HIGGINS 56 $301,250|  $2,647
526 528
ol Tlflflfl_,_l_,_ I I RN Tl_, o  |HowaRD 81 $376,331]  $6,047
SEEPSEEERC NN A R A T SR & & L& ¥ & &
&go P I *\6%”% & &€ & CJQ@G@Z@@ & JOHN PAUL JONES 9 $9,880]  $1,039
& & KIDD 89 $476,832]  $5,174
: MILIUS 0
CJELECTRIC DAILY AVG COST HEERWATER DAILY§ AVG COST =———ELECTRIC CLASS AVG =——WATER CLASS AVG
PICKNEY 93 $438,999]  $4,802
PREBLE 74 $398,568]  $2,081
John Paul Jones SAMPSON 92 $428,305  $5,455
in availability most of Q1
STERETT 64 $354,725]  $3,016
STOCKDALE 76 $423,1000  $2,585
WAYNE E MEYER 84 $466,766] $15,751
AVERAGE 62 $335,696]  $4,823
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Financed Energy Project

UESC replaced high bay lighting
and HVAC equipment

1,241 MWH savings from FY-2009
baseline

B-73 cut MWHSs by 50%
$150 K incentives

— Used for landscape and
maintenance

- GovEnergy
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UESC Project

MWH savings FY2009 VS FY2011

Facility Number 71
FY 2009
FY 2011
Total MWH savings

Facility Number 72

Total MWH savings

Facility Number 73

Total MWH savings

Total MWH savings

Totals

Totals
2009

2011

Totals
2009

2011

1,455.10
1,203.30

251.8

766.90
552.90

214

1,523.80
748.20
775.6

1241.4




Financed Energy Project

KW (channel:1 Set:0) Comparison Graph NI-B-71-TOT
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Financed Energy Project

KW ( channel: 1 Set:0) Comparison Graph NI-B-T2
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Financed Energy Project

KW ( channel: 1 Set:0)
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