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Our Journey Today

« The BAS Promise

 Where are we now?
 Where do we need to go?

o Keys to making it happen

« Focus on Visibility
 Integration to the Enterprise
e Dashboards

 Real world examples

e Summary




What is the Automation Promise

e Buildings that are:

— Comfortable
— Safe

e Occupants
* Assets

— Efficient (Productive)
* Energy
« Equipment
» Enterprise

— Sustainable




Building Management

Where do we stand ?

e For the most part our building control systems are
standalone and not integrated

 Our systems are under-instrumented
e Our control systems are over-distributed

* We are wasteful ($14 billion powering and cooling
data centers in N.A. and only 30% of the energy
ever touches a computer)

 We do not follow the process:
Plan, instrument, measure, manage, improve
You can’t manage what you don’'t measure



THE most cost effective solution ...

 Resource efficient buildings that:
— Reduce energy use
— Reduce use of Water and creation of Wastewater
— Reduce CO, production
— Increase use of renewable energy
— Reduce consumption of other natural resources
— Reduce generation of pollution
— Create healthy environments and occupants

ak.a.= A Healthy, Technology Driven,
High Performance Green Building



Convergence of Intelligent and Green

Buildings

Air & Energy
Reduce GHG emissions
Improve |AC :
Improve Energy Efficiency c, djagngsﬂm sgr[surs,
Waste to Energy 7 i i _.rn_unlmrﬁ'ng 1
l‘am_urbh“mﬂnlmﬁng etc.

Water e It L
Reduce wastewater discharge St — Integrated Controls
Lower contaminant release I'mc. llghu‘ng, BNEFEY,
AV, security, energy,
Waste & Remediation e T T fire & life safety, etc.
Reuse and recycle products S
Reduce waste disposal Len ergy [ﬂwm
Mare brown fields instead of green e s Srmmned ﬁhliug
fields Green architecture e .' mmwmmsﬂmm HH[ﬁEd
2 ;i - communication system

Water Hmagammt
Monitoring and
metering

Sowrce: Frost & Sullivan
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Compatibility
Mobility
Connectivity
Scalability
Security
Interoperability
Efficiency
_ongevity
Flexibility
Reliability




Key Concepts — Applied Technology

Building Management

visiBILITY @

Enhanced User

Experieny
=]

FLEXIBILITY\@

Hardware & Software Platforms

= EFFICIENCY
Energy & Plant
Applications _/‘ e

@ CONNECTIVITY

_ Including Enhanced
®  Wireless Capabilities

e,
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= SUSTAINABILITY

Programs

SECURITY

Security & ‘
Fire Safety e A0
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e
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Where We are Headed

Thinking with the End in Mind — Left to Right Transformation

TeChnOIOgy
Followers Leaders
Think Think
The Difference
Automation ----- Optimization

9 Johnson Controls - Metasys V
Kickoff



The Enterprise Real Lifecycle Cost

Performance
Integrated Design, Build, Operate (Optimization Model) (Opportunity)

. Optimum “As Built”
. . Peak Performance
First Occupancy
Perpetual X
S Commissioning
= E O
© 2=
s
@) : O
= o
b ISt ' =
P Existing Practices ¥
i O
Minimum Acceptable
Performance
Actual Service Live
. >
Time
1&? . . .
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But you can’t manage what you can’t see

Data transformed = Information
Information needs to be:
Tallored
Focused
Actionable

Visibility
is the key

Because even the best
Information iIs useless if it's
Invisible




Information Visibility Elements

 Device Level Interfaces
e Tailored Summaries

« Advanced Reporting

« Graphical displays

e Mashups
 Dashboards

» Mobile Access FEmEER-x
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Device Level Interfaces

o Configurable

» Usable
e Secure
o Intu |tlve BINARY SOURCE 24VAC ADDRESS

e Efficient

FEC1621
UNIVERSAL BINARY

= 2 g 2
Zgdeidle

L h SA BUS FC BUS

SENSOR Egl g 8
oo gao
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Tallored Summaries

Tailored Summany Summary
Available Tailored Summaries Key Data
k [terrm Yalue
Configuration - Corp Center VAY Flow @ 5757 141 Online
Configuration - M2 Cantrallers 5757 _1-1.0AT B0degF
d 5747_1-1.5F-3 On
A7aT7_1-1.MAT a5degF
Controller | | Description Zone Temp Setpoint Discharge Temp Htg Output F oy Flow Setpoint
A-1-01 E Multipurpose 1068 71degF F2degF B2 deg F 0% 1,544 cfrm 1,520 cfim -
L [AN-1-02 E MHE Conference 109 72degF F2degF a7 deg F 0% 467 cfim 470 cfm
Ay-1-10 B Mulipurpose 1065 73degF 73degF G2 deg F 0 % 3249 cfm 320 cfm
| A=1-11 E Wornen 107 68 deg F 68 degF B0 deg F 0% 183 cfim 179 cfim
AV-1-12 B Men'svest105A T2degF F2degF 61 deg F 0% Y0 cfim 90 cfim
FRvAan-1-13 Ar Closet 104 73degF F2degF 18 cfn 28 cfm
| A-1-14 aTaT MAV-1-14 71 degF rodegF 119 cfm 131 cfm
i Ai-1-3 B cConference 111 65 deg F 64 deg F 61 deg F 0% 796 cfim 340 cfim
! Ai-1-4 E Pantry 114 T2degF F2degF B8 deg F 23 % 781 cfim 790 cfrm -
A-1-5 B interview Rm 113 A3 deg F 63 deg F 62 deg F 0 % 2584 cfm 284 cfm
Ai-1-B E Interview Rim 118 T3degF F2degF B2 deg F 0% 347 cfim 360 cfim
AN-1-T B waiting 122 TadegF FadegF 61 deg F 0% 1,339 cfim 1,244 cofm
Ah-1-8 B Lobbyi0d 73degF FadegF B2 degF 0% 927 ofm 885 cfm
Ai-1-9 i Corridor f Stor 1120102 71 degF T2degF B2 deg F 0% 318 cfm 348 cim
| Va-2-1 B corz1s T2degF F2degF B3 deg F 0% 138 cfim 135 cfim
A2 Stand Alone Radiation 73sdeaF 65 deg F
av-2-10 B office 223 T2degF 72degF G4 deg F 02 cfm 300 cfm
A-2-11 B office 224 71 degF 71 degF TYY 269 deg F 0% 443 cofm 436 cfm -
Total Row Count; 28




Advanced Reporting

Overview

My Site
Last Month's Energy Usage JOhnSOﬁ y))I(‘
General ContrOIS

Report Generated By:

: 2%
Report Generation Date/Time:
20 % . Electricity
Time Zone: . LP Gas
Report Path: =1 Natural Gas
Energy Types: m Steam .
s == Water Dist
Categories:
Subcategories: 57 %
Duration:
Functional Area (no units):
Locations
Items:
By Billing Period:
Weather Data Current Period Previous Year Energy Usage
Outdoor Air Temp Avg (deg F): 70.13 70.31 Energy Type
Qutdoor Air Temp High | Low (deg F): ) Nat. W_ater Source
; § . : Electric |Gas Steam Dist. LP Gas Water Energy
LJu:iluul Air Enthalpy Avg (Btu/Ib dry Category Subcategory (kWh) |(thrm) |(Ibm) |oil (MBtu) |(Gal) Coal Cons, (kBtu)
air): P
i o X i Total Building Energy Use 188,958 15,954 2,846 7,665,3
Outdoor Air Enthalpy High | Low (Btu/Ib 38 97.06
dry air)
Building Domestic Hot 15,954 2,846 5,511,9
Outdoor Air Humidity Avg (%0RH): Energy Use Water 24,41
Outdoor Air Humidity High | Low (%RH): Lighting 106,450 1,213.1
Heating Degree Days (75.00deq F): 67.62
Cooling Degree Days (55.00deg F): Multiple 10,486 119,507
.27
a Plug Loads 72,022 620,797
Sample Data Quality g ! "2
Total Sample Count: Total Outdoor Energy Use  |754,527 8,599,0
% Unreliable: 06.91
Missing Samples: 0 Qutdoer Lighting 754,527 8,599,0
Energy Use 06.91
Total Process Energy Use 267,30 24,142 2,612,8
3 88.15
Process Multiple 257,303 418,208
Energy Use 71
Snow Malt 24,142 2,194,6
79.44
Net Facility Energy Use 943,485 15,954 267,30 2,846 24,142 18,877,
3 292.12
Source Energy Equivalent 10,752, 1,670, 418,20 3,841, 2,194, 18,877,
(kBtu) 479.56| 383.16 8.71 541.25 679.44 292.12
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Advanced Reporting

Usage by Location with Energy Type

College of Engi...

15,000,000 -
10,000,000 4
=]
m
"
5,000,000 -
0 y T
Toner Hall Jefferson Dorm
Bl Electricity M Steam
B LP Gas o Water Dist.
Natural Gas
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Graphical Displays

Default
Contrallers
RAP Alert Filters
| | Tork

Corporate Cverview
All lterms |
York BS0
Time Schedules Tours
Tailared Summaries
LEED BE REMODEL [ FDC
LEED B3 REMODEL | LEED B4
LEED B2 REMODEL
LEED | LEED 5757 B1
Smart Enviranments Lab |
Diry Skid [
1 F
=1 (2]

Graphics
Energy Essentials

Energy Essentials
Energy [ Utility Meters

-] Water

Electric

Gas
Energy Ezsentials Tren
A7 57 . MNEW-HWS GAS-F

=@

2@
R
w
w
@

=@

DR METER
BTC Generator. GAS-Flo
Steam

-1 Eguipment

-]  Other
+-1  Weather

-

Focus

Hardware

Select itemis):

DRY SKID GAS METER
395.8 Normal

rend - Present Yalue

Walue

420

4104

4004

3904

ORY SKID GAS METER.Trend
441710 8:30:00 &l COT, 4438




Graphical Displays/KPlIs

=18 x|
i = Milw Facilities Watts per SqFt HOAE
Tailored Summaries Trend Study | Focus
LEED BE REMODEL . | PDC & & &
LEED B3 REMODEL LEED B4 p— -
LEED B2 REMODEL é ﬁ @ u H w @ i %
LEED | LEED 5757 B1
Smar Environments Lah | Graphics
Ciry Skid [ Energy Essentials
Corporate Cverview [ Default #
All lterms | Contrallers
York BS0 RAP Aler Filters
Time Schedules Tours | vark %2_
= Tours -
+-[_1 BF¥Fafloorplan
H-- (2 7F1 ahu
-1 Energy i 1 ]
d '- : D V12 MG L4 e
Il YORKwans per SoFt ¥ —
“-([ BT chiiler
! ; : : : : : : :
: j EZUCQ?V:;SE;CE Lights %%,%,ﬁ%%o?%o%;%y%,ﬁ% P%o?%-o%}%y%,ﬁ% 9%6%6@%5%,%7%9%6%6%5%%7ﬁ‘%%6%6%5%7%7ﬁ%%d?%dai%y%yﬁ%?%d?%é%}%y%yﬁ%?%6%6
5O Schedules A A A A e A AL R A R A R AR
@ 507 7P1 SCHEDULE OCC ) ) 2 kS % ) ) 2
& 507_411 SCHEDULE 0C % % % % % % % %
8 507 CHT SCHEDULE CH- Ula=!
@ S07PHT-7R1 WMA-OCT - v
=1 23 Programming E:I
§ ExFiez Show |Marker  [Mame Referenie
¥¥  ExhaustFan Cmd [ —#— [45757 B1 watts-sfTrend Present Value ADY-1-GEA-NAEQ/STST B Watts-Square Foot Trend1 -
“F  Occupancy Commands |:| (45757 B2 watts-sf Trend Present Value AD¥-1:5757PHI-NAEN4/Frogramming 5757 B2 Watts-Sguare Foot Trend1
@5?5? B3 watts-sf.Trend Present Value ADH-1:5757-B3PH-NAEDZ/Programming. 5757 B3 Watts-Sguare Foot. Trend1
--__
] —— @5?5? B4 ¥Watts-Souare Foot. ADF-1T:BTCNAEDT/Programming. 5757 BS Watts-3guare Foot. Trend1
4 ¥ |:| - @5?5? B Watts-Square Fool. -~MAEDT/Programming BB watts square foot 5757 BE Watts-Soguare Foot Trend1



Graphical Displays/Mashups

Johnson ﬂ))

Controls |‘| l @ @ @ Q @

Graphic: CHWSYS |
Chiller 2 Command |Enable CT 1 Status CT 2 Status Status

T Command | Enable
Outside Air Temp CW Return Temp : 3 L e 5CT2 — Li' |

68.3 deg F "
atus
I o CWBypassValve .Command Enable

24 5%

Chiller 1 Status
Local Forecast o CWPumpi Li' I
CHW Supply Temp CW Return Temp Status

Commancd |Enable

o, e

=

——————— 2 ;
. ..-' o 7
CCWPump2 L;- |

CHW Ret Temp . CW Supply Temp

62.9 deg F ® : Status Oon

CW lIsolation Vv Command |Enable

Chiller 2 Status
CHW Supply Temp CW Return Temp

-
e
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Graphical Displays/Mashups

Graphic | Focus

Ihiul = = RS P AR

P I e
73.4 deq F| 71.0 deq F|
- : " - S B X
?2.0'2&(1 F T - 71.9deqF|
/1.6 deg F L
= — —
= “
= =10
e
— - 1
I .- - 5
72.1 degq F : — « |[7/1.6deqF |
! Itern Valug Description
i | B7F4_HRS.MAX_HOUR 672 hours DAY OF MONTH X 24 HRS
71.4 dea F 72.7 deq F B7F4_HRS.7402 242 hours #HOURS ON THIS MONTH
: B7F4_HRS.7403 242 hours #HOURS ON THIS MONTH
4 . i A B7F4_HRS.7404 242 hours #HOURS ON THIS MONTH
=3 e B7F4_HRS.7405 232 hours #HOURS ON THIS MONTH
I B7F4_HRS.7407 265 hours #HOURS ON THIS MONTH
E:‘[:]: . ] BTF4_HRS.7409 226 hours #HOURS ON THIS MONTH
B7F4_HRS.7410 242 hours #HOURS ON THIS MONTH
- B7F4_HRS.7411 244 hours #HOURS ON THIS MONTH
B7F4_HRS.7412 253 hours #HOURS ON THIS MONTH
. N
Il 73.4deg F 74.0 dea F B7F4_HRS.7413 242 hours #HOURS ON THIS MONTH
70.5dea F = BTF4_HRS.7414 279 hours #HOURS ON THIS MONTH
E = B7F4_HRS.7415 246 hours #HOURS ON THIS MONTH
it B7F4_HRS.7416 255 hours #HOURS ON THIS MONTH
B7F4_HRS.7417 244 hours #HOURS ON THIS MONTH
: - . — - = ==
‘y C— | =y g



Graphical Displays/Mashups/KPIs

Johnson ) I ltermn Value Description
ontrols

BrF4_HRSMAX_HOUR 672 hours DAY OF MONTH X 24 HRS @

8 Graphic: Corp

B7F4_HRS5.7402
BiF4_HRES.7403
BiF4_HRES.7404
BiF4_HRES.7405
BiF4_HES.7407
B7/F4_HRS5.7409
B7/F4_HRS5.7410
B7/F4_HRS5.7411
BiF4_HRES.7412
BiF4_HRES.7413
BiF4d_HRES.7414
BiF4_HES.7415
B7/F4_HRES.7416
B/F4_HRS.7417

255 hours
244 hours

FHOURS ON THIS MONTH
#HOURS ON THIS MOMNTH
#HOURS ON THIS MOMTH
F#HOURS ONTHIS MOMTH
#HOURS ON THIS MOMTH
FHOURS ONTHIS MONTH
F#FHOURS ON THIS MONTH
FHOURS ONTHIS MONTH
#HOURS ON THIS MOMTH
#HOURS ON THIS MOMNTH
#HOURS ON THIS MOMTH
F#HOURS ON THIS MOMNTH
F#HOURS ON THIS MONTH

#HOURS ON THIS MONTH

—

I_ ,— ,— ,_ I_ l_ |\.J Local inkrane

k

[ = 100%

e



Enterprise Integration,

Information Dashboards /’

Enterprise Applications Benefit/ Value
Reduced CAPEX
and OPEX

Data Normalization

EnNET Enterprise Integration Middleware

Physical Convergence

Common IP Infrastructure

Building Control Systems
Fire — HVAC — Security — Lighting — Metering — CCTV
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| Sumnmary

Site Consumption

Mar 2000 Jan 2009 to Mar 2009 Apr 2002 to Mar 2009 Mar 20009

Warmren Harding _(E) Warren Harding

35.50 mavbiy (WG

Calvin Coolidge Herbert Hoawver

000 mnbty (WG

Herbert Hoover Calvin Coolidge

0.00 mrmbty (WS

Franklin D. Roosevelt James Carter

0.00 merbty (WiG)

L. 988,408 aws £

3,023 mrandtu (WG

... Les1,200 kwh (5]

2.20 rrebte (NG )

James Carter Harry 5. Truman

Harry 5. Truman Franklin D. Roosevelt

2,600 LWk (E)
1,851 marditu (MG )

Willam Howand Tait Willam Howard Talt

095,520 &b (E)
0.00 mrmbty (WS

Theodore Roosevelt Dwight D. Esenhowe

Dwisght O, Eisenhawe Theadore Roosevelt

0.00 merbty (WiG)

13,204 mrovdi (WG )

Consurnphion Relative ranked by Electric (kwh)

Fonald Reagan Ly ndon Johnson

Rank By:  Electric (kwwh] Matural Gas (rmmbtu) Marrnaliz ation:

Relative (Mo Mormalization)

Cost and Usage Summary

%Site Economic Impact

Jan 2009 to Mar 2009

18.99 (£)
688.48 (NG )

97 (E)
$0.00 (A5 )

-.aa (E)

$0.00 (WG]

a5 (£)
26,752.18 (MG)

771,93 (5)
$45.15 (NG)

801,24 (E)
0.00 (1G]

118.45 (£)
25,076.07 (AG)

£§37.51 (5)
$0.00 (WG]

-
0.00 (1G]

(£}
$0.00 (WG )

Apr 2008 to Mar 2009

Cost Relative ranked by Electric (kwh)

pet =f per Person

Cost and Usage Detail

per Deqgree Day Heating

BAS Events Summary

Site Set: [ 19005 Presidents ([ 17 Sites )

BAS Events Detail

v

Site Environmental Impact (Estimated)

Mar 2009 Jan 20009 bo Mar 2009 Apr 2008 to Mar 2009

E)
A4 £ CO2 (WG )

Warmren Harding

Calvin Coolidge

0.00 £ CO2Z (A5

Herbert Hoover

0.00 £ COZ (NG

Franklin D. Roosevelt

0.00 £ COZ (NG

7 £ 02 (E)
.26 £ 002 (MG

James Carter

486 £ CO2 (£)
058 £ CO2 (MG

14002 (£)
15 £ 002 (NG)

506 + GO2 (£)
0.00 £ COZ (WG

Harry 5. Truman

Willam Howand Tait

Theodore Roosevelt

Dwisght O, Eisenhawe

0.00 £ COZ (NG

Fonald Reagan

2 (G

CO2 Relative ranked by Electric [kwh)

pet Deqree Day Cooling

| Energy Analyzer
| Time Seres/Event Analysis
| Help

| Administration

|D0ne

I_ ,— I_ I_ l_ I_ |§d Local intranet

o, 100%,

- 2



Summary

Cost and Usage Summary Cost and Usage Detail BAS Events Summary BAS Events Detail

Site: l Warren Harding L 4 J

H B J Dollars per sf Savings I ¢ﬂ Ji E i

FYTD Expenses (Electric) I ‘ﬂ JI E i FYTD and Monthly Savings l ‘H-‘ Ii E i :

|:| Spent . Monthly Savings YTD Savings |:| Monthly Cost per sf Area (5F)
$50,000.00 $2,600.00 .18 26000 =Ff
£2,200.00 $15 = 32000 sf
L} - -
$40,000.00 $.14 za000 sf
$1,800.00 $£.12 24000 =f
$30,000.00 $1,400.00 $.10 20000 =f
$.08 16000 =f
$1,000.00
$ $.06 12000 =f
20,000.00
' $e00.00 $.04 g000 s
$200.00 .. I $.02 4000 =f
$10,000.00 — - B 0,00 LA o sf
-%200.00
$0.00 Jul Sep Mow Jan Mar May Jul Sep  Maw  Jan Mar  May
) Aug Oct Dec Feb Apr Jun Aug  Oct Dec Feb  Apr Jun

J I B J Environmental Data for Elqch ‘u: U} FM I

Site Billing Data l ,_ﬁ Ji E I I w l B I Site Metering Data for Electricl[k ‘ﬁjli E i

|:| Electric Billing Data / A A £ |:| Environmental Impact Data (5 Tl
l Degree Days (Cooling) Tue, Jul 21, 2000 7:30 PM Fri, Aug 14, 2009 12:00 AM Mar 2007 Jun
. Degree Days (Heating) Mar 2007 Jun 2009 26.00 kWh Environmental date derived from billed ussge amount.
$7,000.00 1200 32.00kwh 36.00t || 1
$6,000.00 I 1000 2800 kewrh 30.00t = [
$5,000.00 400 24,00 kWh I =
$a.000.00 600 j::: ::: 18.00 ¢
$3,000.00 '
$2,000.00 400 12.00 kvh 12.00 &
$1,000.00 { 200 8.00 kWh 6.00 t
$0.00 0 4.00 kwh vooe L HULIL UL
0.00 kwh -
2008 2009 7/26/09 8/2/00 8/9/09 [+] ||||| e

Energy Analyzer
Time Seres/Event Analysis
Help

Administration

Done I_ I_ I_ I_ I_ E |@ Internet "'1. 100% = o




‘ Summary

‘ Energy Analyzer

Energy Savings | Site Rankings  Bill Analytics = Enterprise Forecast | Enterprise Usage

$80,000.00

$60,000.00

$40,000.00

$20,000.00

$0.00

-$20,000.00

1S0]) paplosay pageuuns3

Data Controls

-$40,000.00
-$60,000.00

-$80,000.00

June 2008
July 2008

I l—] J IE Baseline Chart |M Deviation Chart

Enterprise Usage - All (44 Sites) Showing actual usage, calculated baseline

August 2008
September 2008

E Cost Avoidance Chart

300.00%

200.00%

100.00%%

0.00%

-100.00%

-200.00%

-300.00%

October 2008 December 2008 February 2009 April 2009
November 2008 January 2009 March 2009 May 2009

DataGrid | [Total cost avoided: $406,673.31. Positive numbers represent an avoidance, negative numbers extra expense,

[siheq az3:abaq) 2Dbueyy oo

| Time Series/Event Analysis

| Help

Administration



Summary
Energy Analyzer

Time Seres/Event Analysis

Tree Navigator

Details
Stats Event Details Event Detecton Date Range Messages

A Current Week Custorn Range to Retrieve

(=) Current Manth Frarm e

[ Current 3 Manths

W Custorn Range To :r-lﬁ
Zoom 1d 54 irn 3rn Max + - Data Axis Scaling Restore Default Scale to Data

-110

1.146

1.147
AAAASAS—

1.14%

3ez
180
472
476
174
4 TE

- ?EI|

bd

A

{68
{66
{64
{62
{60
{58
4 56
{54
{5z
{50

{48

46

Fri Aug 7

Sat Aug 2

Sun Aug 9

a

La (]

Help

Maon Aug 10

J Click the graph icon to see the graph, the table icon to see tabluar data, or the [a] butkon to export to G5V,

- 82

55
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Related Events

l HVAC_Events

1.137: Sun Aug 2 2009 10:00:00 PM

George Washington RTU-4

EnMET - WWarning

The Space Termperature was below the
Unoccupied Heating Setpoint plus the default
allowed deviation, The default allowed

1.14%5: Thu Aug 6 2009 10:30:00 AM

George Wazhington RT-4

EnMET - Warning

The Space Termperature was above the
Unoccupied Cooling Setpoint plus the default
allowed deviation, The default allowed

1.146: Fri Aug 7 2009 06:00:00 AM

George Wazhington RTI-4

EnMET - Warning

The Space Termperature was above the
Unoccupied Cooling Setpoint plus the default
allowed deviation, The default allowed

1.147: Fri Aug 7 2009 06:00:00 PM

George Washingten RTU-4

EnMET - Warning

The Space Temperature was above the
Unaoccupied Cooling Setpoint plus the default
allowed deviation, The default allowed

1.148: Sat Aug & 2009 06:00:00 AM

George Washington RTU-4

EnMET - Warning

The Space Temperature was above the
Unoccupied Cooling Setpoint plus the default
allowed deviation, The default allowed

1.149: Sat Aug & 2009 06:00:00 P

George Washington RTU-4

ErMET - Warning

The Space Temperature was above the
Unoccupied Cooling Setpoint plus the default

allawed deviation,

The default allawed

1.150: Sun Aua 9 2009 06:00:00 A

I Refresh Events

|

Load More Events

Administration

Done

[T [ [ | |3 e mternet

1005,

-

o



Emission (Metric Tonnes CO2eq)

160,000
140,000
120,000
100,000

30,000

0,000

40,000

20,000

Demonstration - Annual CO2 Emissions

2007 0 20e 2008

=@= Total Cost . Co2 Emission (wiFleg)

Consumption {MMBLL)

Demonstration - Annual Energy Cost and Consumption

27,000

2,400,000 24000
2,100,000 39 .U'D'DE
1,800,000 18,0000
1,500,000 15,1}01}5
1,200,000 12.0111};
900,000 9,000 £
800,000 6,000 E

300,000 3,000

0 — 0

2006 2007 2008 2009
== Total Cost . Total Consumption (w/Flest)

Facility 01 - Annual Energy Cost and Consumption

Demonstration - Annual Water Cost and Consumption

2,100,000 60,000,000 800,000
700,000
1,800,000 50,000,000 N
— k] 5
3 1,500,000 K 600,000 2
g o 40,000,000 o
= 8 500,000 @
= 1.200,000 3 =2
£ T 30,000,000 4000008
E 900,000 2 =
@ 5 20,000,000 300,000
G 600,000 E o 200,000 5
L] ! L]
10,000,000
300,000 100,000
0 0 0 .
2005 2006 2007 2008 2005 2006 2007 2008 2003
. Total Consumption =#= Total Cost . Water Consumption =#= Water Cost
-
I
o |€h mnternet ST



=iy - acility 03 -

Intro Facility Utilities

Projecis

Environmemnt

GHG Inventory

Equipment

Contacts

]

Facility Project Summaries Facility 03
; Facility 03 - Cost, Cost Savings and
Project Summary Report CiOZ2 Savings By Project Status
Quarterly Savings Report L 24 oo
4,000,000 - '
Change Report
3,500,000 - - 18,000
ROl Calculator o 2,500,000 — B 12,000‘3
Unit of Measure Converter T 5 noo oo - E‘
Currency Converter - 8800
1,500,000 -
20, Calculatar - B,000
= 1 000,000 -
i - 3,000
e
Froject Categories o . | | . o
I & i T
User Preferences E = e @
L e S 5
Category Grouping E a & %
a £ =
L]
[rsy
My Reports " Completed Projects
Report Name Run Delete [ cost B Cost Savings [ CO2 Savings &% Al Others
1
Facility Project List
Add Mew Project Export to Excel
Click on column headers to sort.
Project - Project Budgeted .
Proj Hame Status Building Documentation
Humber Manager Year
7716 902 Filter System Modifications Recommended S.Mitchell NI E””d'”g iew view Edit Delete
N . Building . .
7715 500 LTHW FCU and RHE pumps seasonal shutdown Feasibility Steve Mitchell A A fiew View Edit Delete
7714 Science Building Vac Pump Turn Off Recommended Steve Mitchell [IA View View Edit Delete
Cone I_l_l_l_l_mlg Inkernet
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Mobile Access/Ul convergence

il ATET = 7:00 PM
iPhone 3G & iPod Touch tester

el @OO©O
Controls I %,
Alert Summary Information

S757B3F1 Defibrillator Status

Alert Type
Unreliable

A2/2010 104711

Item

5757B3F 1 Defibrillator Status

Value

Active

Message

5757 B3 Difibrillator- Corp Narth

Reference

ADX-1:5757-B3PH-MAED1/FC-2 TE C-44.BI-62

=1




Visibility: Summary & Direction

e “We are headed,
iInexorably, toward an
Image based culture
dominated by the visual

language...”
Futurists, 1970

 We will not type, but
rather touch, pinch,
swoosh, tilt, shake and
caress.

(Wired Magazine 05/2010)
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Case Study: State of Missouri
Enterprise Solution

Dave Mosby, National Solutions Business Development Director
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Vision

Solution

Results

Lessons Learned
Questions

OVERVIEW
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Communications
Infrastructure
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Enterprise Solution

ENTERPRISE T kL BUSINESS FACILITIES COMPUTER
ENERGY b PROCESS  COMMUNICATIONS AIDED FACILITIES
MANAGEMENT MANAGEMENT INFRASTRUCTURE  MANAGEMENT

‘ GLOBAL ACCESS FACILITIES PORTAL \

/,
Building Blocks of the Enterprise Solution Johnson /))I('
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Multiple Data sources are leveraged in a
distributed data environment — This is the fuel
to drive the data through into cloud
computing and continuous data
commissioning. Leading to action — the action
is what leads to savings.

‘ Knowledge
[

Information

°
Data

.  User Interface Das'hboarﬁ“

Enerqy Data
Utility Bills - Monthiy

Carbon FP - Monthly
GHG - Monthly

AMR Data - Daily
WX Data - Daily
BAS Points - 15 Min

Facility Operations
SQFT - On Change
FTE - Monthiy
FCI - On Change

PMICM - Daily
Inventory - Daily
Expenditures - Real
Time

Johnson ﬂ))[(,
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e

i ‘1' #'I'a ‘?E.
At an Executive Level an Enterprise Solution provides:

__verification ‘managed’ by internal staff

Johnson //))I('
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The State Network is
monitored from Network
24 hours a day / 7 days a
week with full visibility of
platform status and any
issues state-wide.

162 Sites, 1000 + buildings

lowa
Missourl

Bpatrice
L)

Washington
'u.u.huut.u

Legend
Qo
[Jooc

{ (oms

Orange= In Service
Yellow = Held
Red = Off Lina

Kirksville
L]

Moberly

Salem
L]

épringfield

Bigoningion n a Q ﬂu;dillgs -

‘ EnNet  Hours Equip.

Champaign Name  offline Status
e v '
.Sprmgnrzld n‘| Etunﬁ';w
RN L B .. 10/2502008 O Line
Ha

Center

Effingham
]

Mount
Vernon

Carbiondale
]

Murray_,
L i

Johnson V))I(.

Controls



s
L A

AT Stare of Missours

| Executive Dashboard AEM Analysis Steam5Star  VFA.facility

The Global Access Portal gives
controlled access and security to a
full system of applications for the l

cooP |

total management of the State’s
portfolio of facilities.

User ID:

Single Sign-On limits the confusion
of multiple passwords.

Welcome

Unauthorized access or use may be subject to prosecution.

Password:

Submit Clear I

You may also send an email to: mosupport@talisentech com

e Utility Bill Management

* Enterprise Energy Management

* Computer Aided Facilities Management
* Business Process Management

* Energy WIKI

* Vendor Portal

* Steam Star

* VFA

This system is only for the conduct of company business or other specifically authorized use. All information and communications
on this system are subject to review, monitoring. and recording at any time. without notice or permission.

For assistance please call the Portal Help Desk: 1-877-411-2236

6 State of Missours

Exocutmn Dashboard  AEMAnalyses  SoamSla VEATacilily

Prortioby Dashboard
Space Dashboard
steamstac

Lniity Dashboard
VUCR GG

Yengar Portal

YEA Web Access

T s
Mﬂﬂh‘;"ﬂ Summary
Ling
Energy Wik Nvemesr 15, 2008 Add Event
EnNET Monitor Map
Executive Dashboard E
12314881 Showing 0 reguls:

_ﬂ910111212!!_

s 8 7 83202
2o nyaau

15 «:
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Real Estate

Leasing Expenditures: FYO6 $55.3 M; FY09 S41.7
$20.9 Million Sold in Excess Real Estate

Controls



'.

Operations

The State of Missouri created a state of the e

art facilities management unit. With e e
. . B

Blackberry interfaces, touch style kiosks, & T

;gg‘j&ggggg ‘one touch’ supplier (Grainger) integration Vv FatEqupnent imventary
LT Sitee Equipment (Edit

-y the maintenance staff and supervisors have ] R T ———

| v

. [l DPE.HR-CHO  GENERAL HPGHG-€-ERARLSE ...| Squara O
-the tools necessary to effectively manage: i | e v
[0 DFE-HR-GMA  STRAFFoRI o " .
O DFs-HETAMG  TRGGR g ¢ Building Coda®: IneSarvice Data:
T el &
* Purchase Orders { | o] Stondets WamantyCate
Bulldings 4] LRAN i
Bullding Equipmant Desoriphan

i Ganural Headguarss)
e i

® \Work Orders goda  Puilding Name Elsctric Pans| 1+ A‘j
El

ERI0Z  Genersl Headgyar

o
. . =]
x 3 r ]
-3 o Preventative Maintenance 0 s o
1

* Inventory ($500K reduction ) s i

_evn| Adi ey | Dolets | Gancal |

bel 1

o . Equipment
T -
 Resource Loads s e
Bl HPGHO-G-EPANLIS  EPA
’ O  HRETAHA-A-401i03 AC =
Irstegpratian of Supply Vendars O HPTRHO--RE108 [T
€ Work Requests by Site E =l & work Requests by Site
Jamn 5
et

e

'e:*e:n & "{’%"% e ’ | /) (‘
MR Johnson
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Capital

Funding/FCl Report

A0} (W
360, (0 - 0. 5940
320,00~ = 10,3280
20,00 = 04620
240,00 = 03960
200 [~ 0.3300
L0000 [ 02640
1 2000 b= . 1 9E0
Bk (W L1320
40, e k= 00660
[ XLbg ~|,:n¢‘" 5 o 4 o 1\‘\;\ 1‘“\\ 1“\"_ 10\\ 9 & 1\1.\" -a. q'“\n "L"-L\‘ 1“...1_ - ..’u"l.t"' - =1~ L0000
Year
B Fundiog-Maintain - FCI @  FCL-Muintain - FCL
W rFunding Target - Funding 1w reduce FCLio 5% in 10 years @  FCI-Target - Funding 1o reduce FOT o %% in 10 yeurs

M runding Specific Annunl Funding

@  FOl-Specific Annuul Funding

Capital Planning Analyzer

Project Prioritization

FCI

Facilities Maintenance & Repair Fund

Millions

75+
651
551
45+
351
25+
15+

1998 1999 2001 2002 2003 2004 2005 2006 2007 2008 2009
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@ State rf Missour

MMAnglysts  Steamla  VAfacily  Porlal Applcations
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2 4 #
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2000
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$20.000
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The energy management solution gives executives and
building managers access to the necessary data, at all

levels of detail, to properly manage and maintain their ol
buildings in the most energy efficient manner possible. e
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Inventory of Utility Accounts Finds Savings

- Boonville Correctional Center
Single Six Inch Water Meter

A water account was found to be billing $425 every

month even though no water was being used for last
13 years!!

=$425 * 12 = $5,100 in annual savings
for this one account

= 55,100 * 13 = 566,300 spent over 13 years

without this visibility

Account # 18960100 was closed immediately!!

Johnson //))I('
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Steam Trap Defect %

19.10%

2007 Steam Trap Statistics

~ SteamStar Savings

¢ 3,302 Installed Steam Traps Tested
e 2,981 Steam Traps In Service

¢ 568 Found Defective

“This was the most aggressive and
productive trap testing project | have
been involved in. The overall payback
taking into account trap survey costs,
replacement costs and energy losses
(not including labor) was about a 26

dav pavback.” -- Dir. Of Institutional Markets
Armstrong National, Inc.

While the State of Missouri has saved
~ S1M annually by replacing the
defective traps, there is ~ S800K
left in potential annual savings in the
remaining defective steam traps.
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* FY06 12.1 KWhs/SF

g.’ m’ Ml

alaE oI S i

e FY08 11.6 KWhs/SF

==

™
nr

Lewis and Clark

e CY10 10.9 KWhs/SF

¢ Occupied in FY05, 122,000 sqft, 400 Employees, Cost $17.5
M

* Green Design Elements — Daylighting, HE-HVAC, Recycling,
Water Conservation, Native Materials

* Moving from Excellent to Outstanding Performance FYO7
ESP Deploved

1—-.-"*

11.6
11.4
11.2
11 oKwWhs/SFIYr
10.8
10.6
10.4
10.2

FY06 FY07 FY08 FY09 CY10

* 9.0 % Reduction

* FY06 26.7 KWhs/SF

20 e FY08 21.7 KWhs/SF
15 SKWhs/SFIYT |

10

5

e CY10 19.2 KWhs/SF

Harry S. Truman

Sq. Ft. — 753,138
#2800 FTE

eBuilt in 1983

PC 2005

e 28.0 % Reduction

FY06 FY07 FY08 FY09 CY10

30

’5 * FY06 25.2 KWhs/SF

20 e FYO8 24.0 KWhs/SF
13 mkwhs/sFivr |

0 e CY10 19.3 KWhs/SF

Wainwright

e 23.4 % Reduction

Size: 234,599 sq. ft.
Building Population: 693

)
e FY05 FY07 FY08 FY09 CY10 Jjohnson (!
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“Gov. Nixon announces 5.6 percent reduction in state energy
bill over past year - saving taxpayers more than $3 million.”

=

“In the first year of implementation of EO 09-18, Gov. Nixon's administration achieved the following reductions:

Electricity: Decrease of 25 million kWh (kilowatt-hours), or 5.5 percent. That's enough to power more
than 2,500 Missouri households for an entire year, and it corresponds to 16,250 tons of carbon dioxide not being emitted into
the atmosphere.

Gas (propane and natural gas): Decrease of 180,000 MMBtu (1 million Btu), or 9.1 percent. That's
enough to run more than 7,000 residential water heaters in Missouri for an entire year, and it corresponds to almost 11,000
tons of carbon dioxide not being emitted into the atmosphere.”

Governors Office Press release, April 26, 2010. Johnson y))l(g
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Lesson Learned

*Vision, Vision, Vision
*Politics, Power and People
eLeverage the law

°Make Money

*Public, Private Partnerships

Johnson //})I('
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 Contact
— Dave Mosby

— david.mosby@jci.com
— 573-979-3052 (c)
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