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Presented by Andrew Fanara
Sustainability Strategist, OSlsoft, LLC.

X% Jisd 85 B XL, OSlsoft, LLC.
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An End to End Streaming Data and Event Infrastructure

to Support Energy Management
O Xl 22| & KI&oH)| fet SSEQ AEC|Y H0IH & O|HE 12}

Data Management Data Delivery
GOl & 2t 2l HIOIEH M=
COLLECT HISTORIZE DELIVER VISUALIZE
Data Collection Analytical Support Intuitive Visualization
Cll Ol B =& 2 AR R A=
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Energy Efficiency — The Cheapest, Cleanest, Quickest Energy Source
HUXl 2& gal- It ZHEO0[2 H2R2otH =N &2 =+ U= 0l XIS

140 7

“In 2011 the U.S. consumed 2,300
fewer BTU per dollar of GDP thanin
1997 -- a 24% decline...these energy
use reductions amount to the
equivalent of 14.5 million barrels [of
oil] per day”
“201149 0I=29 UK At E S
S 19975 0fl Hlol GDP I =2 2

=S4 2,300BTUI EHSUSLICEH
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Source: American Council for an Energy-

Efficient Economy (www.aceee.org)
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Multiple Benefits from Managing Energy Consumption
HU KX AIEE 22| E Soll 2= = U= LhEet 0l

Energy efficiency projects offer:

HUX &8 8 I2HES| I S {

v' Adiversification strategy reducing risk from from exposure to volatile energy sources
=0t et UK &0l 2l &ot= I L2FH Ellote Ch2tet M
v' Reduced operating costs
I U= EZ
v" Reduced emissions that contribute to climate change
Bt IS LAZ IIZEHSG UHSH SF
v" An enhanced corporate reputation
Jlg ol Hetakat
v' An opportunity to build new skills and knowledge
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Energy

¥ 3K a@ & o
LM iy &%ﬁ.
&K m_‘HA.,.._r,.NA % @ el

sl ~6'l " g
¢oluy | ..W.Euu <
dnn%wm_m ! EEME
E vA Gl_ E&A E e e E

&.s ﬁc &= MAnn @u g - .

%l DO .-m mmﬂ ;. b .“ )
ﬂa Dapg o 3 =250 )

33 Ewa@um * &A- %

e

swﬁq@ﬁ_@ o

&

ey ¥

Efficiency
ol 4 X

o § =333 -2 &0l & O~
¢ @.m e & DMA” %QA%

DD

524




Sun Chemica': Monitoring E|ectric’ GaS’ Steam E T1421 ALARMS CURRENT PRODUCT 0272147 LOT GHJDK009B

BLINKING RED EQUALS GREEN EQUALS IN
/‘ \ REAL TIME ALARMS OUT OF RANGE CONTROL
: : TZ Weight 485 05 LE5 rH 442pH Terireelutis _ pmx
[ CHEMICALS & PETROCHEMICALS ) R S T
TZ Rundowsn Fate upie pH e Temy;

......

“The use of the Pl System allowed for increased

guality and consistency of operations and provided
the operators of the plant greater knowledge of the
process , quality and cost of operations.”

Francis Lauryssens, Pl System Specialist
SunChemical

& member of the DIC group E’

wOzT2I4T
DCHIDHINIE

Business Challenge Solution Results & Benefits

* Improve performance, reliability, * Used PI System real-time data » Real-time electricity monitor allowed

quality of product and maintain on-  ° _De\l/e(quped rei':ime e(;e‘:t_ri_‘:ity ”_‘%”g‘o_lrl operations to schedule process
time delivery. Including peak demand pricing with dri avoiding peak use overruns.

down into unit and equipment. o
» Make better use of all energy * Monitoring gas usage allowed the

i o » Converted gas to landfill gas and h ¢ |
sources: electricity, gas, steam, monitored joint usage with neighbor to shutdown of one boiler

water and air while meeting control to limits. « Optimization of process increased
corporate objectives ¢ Fixed identified Steam leaks the first batch yleld by 26% redUCing
« Optimized and controlled process to steam, water and air usage for
increase first batch yield rework.

OSlsoft. © Copyright 2012, OSIsoft, LLC Al rights Reserved.’



REAL TIME ALARMS

TZ waight

CURRENT PRODUCT 0272147 LOT CHJDKOD02B

GREEN EQUALS IN
CONTROL

T1421 ALARMS
BLINKING RED EQUALS

OUT OF RANGE
TTTTTT ga74°C

485 angLes PH 442 pHm
SR REAL TIME MEASUREMENTS ————  ©
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Francis Lauryssens, Pl Systems & & J}

SunChemical
a member of the DI group E’
HIZLIA OHA ofl 2 24 2 0| &
« A5, MEH, NE ZE2 st & ¢ PlSystem 2 AIZEGIOIH AHS « MAEE DLEHZOR F AIRY
INREE=R N « X0 +Q IIAHS HOIGID S AL L F  ZUIHLMGIR RS T2MA LF
e M2 JAL B)|, 22, BRI E 22 0 Hl «=E0A NRHE2Z e = As & e
UX2e O 58020185104 01 AlZH 8= ZLIH K « JIA AEYE 2LIEYEINH 2EQE 2
o =E c HIK LM IIAR JIA 202 M2H6tD 22 104 Jts EX
Olzdt = MEES ZLIHEGHH AN « T2 A X=52 I HIX] 222 26%
[rer el S010 WXAS A S|, 84 L 2D
. HolE =)| & 27 o Z ABE 24
e &=J| BHXI =2 (First Batch Yield) SItE <l
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Cemex: Energy Studies

. MATERIALS, MINES, METALS & METALLURGY

“The Pl System enables the development of

Enterprise Agreement CEMEX-OSlsoft

Plant Implementation Progress

- g : . . Learning Curve PIMS Implementations
Engineering calculations by easily modeling the o ’
equipment and developing calculations that can be | ______,,/ 2 3
replicated across multiple plants. This facilitated the . ;f — ’H
development of energy monitoring in real-time at PO e & 0 :
Cemexn ks . I:stu“:d:lﬂ = Pmd:g[q
JU”O Farrera’ Senor BUSineSS COﬂSUltant //CEmEH For more about how we made the EA rollout, see CEMEX UC 2008 presentation
BLIIEIng thE rJ'.UrE Resl Time Information — Currancy of the New Decade & Coppright M0, OSlack LLD. K1 dghin Rassovect
Business Challenge Solution Results & Benefits
« Energy intensive kiln using « Initial Pl System in 1995 followed by ¢ Rollout tool for energy monitoring in real-
temperatures exceeding 1200C EA agreement and rollout to 70+ time.
* Reduce fossil fuels, electric power, plants * Enhance o_n-line view of energy
cost and environmental footprint. * Implemented solutions for quality, consumption for each equipment.
« Detail energy consumption not maintenance, environmental and * Results are cost reduction, reduction in
downtime tracking emissions, applicable for carbon credits and

available only billing after the fact.

» Need on-line operational adjustment
tool.

« Energy monitoring using the Pl System  replicable across other facilities.
to model calculations based on first
principles.

OSlsoft. © Copyright 2012, OSisoft, LLC All rights Reserved


http://www.cemex.com/

Cemex: Ol Al A+

Enterprise Agreement CEMEX-OSisoft
“P| SystemS 0| 25 ZH|IZS 2HEHGHH 225t Plant Implementation Progress
DO EHENHAN EHGHH AIZ2E 4= U= H Learning Curve PIMS Implementations
ARHZ NSO 2 M AXILIE ﬁl&‘é* JH O .
H3}SLICEH 0122 CemexUIA & AIZH Ol L l________/ w
N DUEZ JISS Hests o 2 =20 =Y e ———— ’H
% Ll [:l_." @’f@““ﬂﬁ" A e & ‘s’ﬁ‘.ﬁ&ﬁ@w“s{? a e Pmdw
Julio Farrera, A2 HI ZLIA HASHEHE IAE"‘EH
Building the future For more about how we made the EA rollout, see CEMEX UC 2008 presentation
Real Time Information — Currency of the New Decade B Copright 2010, QSick L. A1 gha Fasams.
N - al
HI A LA 1A o Z 24 22 0| &
COlUT EOR s2RE A s 2¢ 12000 ° 1995L4 HME Pl System ©2 S EA HAS « AAIZEOUR 2UEES 918t =7 HHE
En! MZota) 7008 Oletel SEEO B = e 2 BHIO MUK AR ZS 2210102 A &5t
coldolm, M, HE W BAE oy ¢ 58, RN e, #F 2 0ts SE N =0
A ' 2 fst 86 2 cHIE 2L, HHEE 24, A 2 28, T
« MIEXOI UK AFEEE THot0] 2ots st * Pl SystemS ALESH OIU X 2LIEIE o2 & AN&0 SH Its
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UC San Diego: Microgrid 0t0| 32 12l

)

AL FALT L == ATALENIECR

“The combination of a suite of commercial technology with
UCSD’s existing microgrid has demonstrated the ability to self-
generate, store, and optimize the use of electricity and thermal
energy in a superior economic and environmental manner that
will inspire a whole new class of energy consumers that require
high reliability and security of supply. Not only is this system
good for UCSD, bhut it sets the standard for Microgrids
throughout the world for commercial, industrial, data center, and
government and military installations.”

Byron Washom , UCSD’s Director of Strategic Energy Initiatives

L EUHHXNE ZHEOI LD &F &tHQ HHOZ
ot D AIESS 2 HSE = U HJASLICHL 0l X2 =
o B AL HALES 2ot MEZ=2 WU Xl 281X HS
Ol 22 elas = A LICH Ol AIAEE UCSDOl 2 018 S
FE UM OXX &0 &8 AA &S A4, &H A4, TI0IE HE
A2 Y ZALAEES 2 00122 02IEY MZ22 IIE2Z X

2lEe 2oL
Byron Washom , UCSD2| &M &f& (|4 Xl OILIMEIE 2 Xt
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UC San Diego: Microgrid 0t0| 32 12l

Business Challenge

» Reduce Energy costs

 Create a living lab for the investigation
of microgrid concepts

A

HIZLIA
COIT bl B

« Ot0I320cIE HES AL E st el
& (Living Lab) Ot&

Solution

* Renewable-based Energy Secure
Communities (RESCO) project incubator
for development

» PI System installed for data collection

» Development projects such as solar and
wind prediction studies done.

6HD=IiH

o & D8t Xl S HRLIEI(RESCO:
Renewable-based Energy Secure
Community) 22 M E = X|&

« IOl =& = ?loHf PI System & X|

o B & HIH U= HE HIRE WY =22
HE 22

Results and Benefits

62,000 streams of data are being
collected by the PI System

Complex model of the electrical
infrastructure is possible
Analysis of past demand response
scenarios

Data is made available to developers of
technology for advancing energy systems
management, power generation and
energy-saving technologies.
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University of lowa: Biomass Energy
O}OIQﬂ J‘a'llﬂa* bt OIQDH* 01II:IXI

—

-RITICA TIES. DATA CENTERS & IT

UNIVERSI'[Y
. . . OF lowa
The University of lowa uses oat hulls from | lowa City, lowa

Quaker Oats as a biomass fuel replacing coal
resulting in 62% decrease SO2, 67% decrease
CO and 47% decrease in particulate matter.

“The University is unique in putting this much
energy into a renewable fuel”

i

L T

Ben Fish, Ul Power Plant Operations Manager

PEEEI

OO 2%t =& e Ul M A& CHAl Quaker Oats2l
el QIS BIOIQUHA 22 0|28 Z 1 0| A
512HS02)2 62%, L AFSHEFA (CO)E 67%, Ol Al
M= 47%IF 2 A SLICH
“Ol HEEME 22 THM AZ E AISol
&I EsLICH”

Ben Fish, Ul 85 ScHE 294 22| A

=
ST

rr
N

OSISOﬂt © Copyright 2012, OSlsoft, LLC All rights Reserved:!' 4



University of lowa: Biomass Energy
O}OIQQF =g 0is: BtOol 200 A 0l LA X

AC llj ES. |:- \ n-".'- ERS &

Busmess Challenge Solution Results and Benefits

« Reduce Energy Costs * Pl System implemented April 2003 * Biomass use saves $_1M/ year
« Reduce Carbon Emissions » Collects data from Power Plant, chilled Rec_luces Carbon Emlssions
. . water plants, and steam, electricand ¢ Assists Quaker Oaks with use of waste product
Reduce Environmental Impact & Cost chilled water distribution systems. oat hulls that they need to dispose of 350 tons
* Energy reporting and plannin
gy reporting P J * Pl System data also routed to per day _ _
engineering studies for Supervisory e PI SyStem used for reportlng and load plannlng
control and boiler efficiency design * Monthly energy balances for monthly revenue
« Monitoring and control of the unit determination.
« Emissions reporting
= N al
HIZLIA DHA ol 2 =4 21 =2 0[&
_ . 2O . 4 Ot
s UK HIR M2 + 2003 4& PI System & X| POIEDIi A8 22 212H 1005 2o 8%
Y TES TN . N EZUE U WA ZHEQ =), M ° Bt HHEE 2
¢ BIEN o5 Q 4|2 2AA 2 = 2H AIAROA CIOIE =& o OHY 350EX4 MEoH0FJE Fel QALE e
e oo = Hlo o 2lE Dp| U B s2M HAHE 98 2=z %%égé M Quaker Oaks2| HIJ|Z2 X
AXILIHE =20l Pl System GOl O ressYe
2 o 2 & HIH HEZ 0 PI System ALE
e CIQ A& DUHZ 2 MO o E2H 9 ZF0 2 X &0 off & BHS
- HIZE 21
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Alcoa: Industrial Scale Demand Response

Demand Response Overview

m O ALCDA TOTAL POT LINE LAAD: MW
MEE HNE =R US R e 45530
Clmaret 19 18 oo ocnise: ] oo
ALCOA % & ¢ e
2 cosases [ eee
I l::‘:x: L :::
Warrick Operations is Alcoa’s Largest Operating U.S. s
Smelter. 5 - R 355:

. 330,000 MT capacity/year

. Energy is 30-40% of Aluminum Production Costs T
. Generates power for Aluminum Smelter and Rigid —

Packaging

Brlan HeImS . Warrick Power Plant
Power Markets Coordinator o = - et et

........... - B MW 136 MW 0 AW 12 MW 12 MW

A 7F A 330,000 MT
ol YA 7} &Fn] A B8 2] 30-40% =}4
d2ug AHEA Y A g8 Ay YA

Brian Helms
&2 A 2O HIO0IE




Alcoa:

Industrial Scale Demand Response

&%*% I"E _I_J—L EHO

§ MATERIALS, MINES, METALS & METALLURGY i

Business Challenge

» Faced with competition in a
worldwide commodities market

» Business took a major hit due to
economic downturn

» Needed to find a way to sustain the
business; keep it from going under

I =LA HA
< H M AB AN YO R
- 2Ol AMZ QI8 HIXLIA EF
- HIZLUAS MM 20D RAE
As ot B
OSlsoft.

—

Solution

Uses the Pl System for energy
regulation - generate electricity and
feed it back into Midwest ISO (MISO)
Monitor MISO for energy demand
notifications, and respond accordingly
Submit forecasted load data from the
Pl System

Focused on selling regulation (20MW)
and spinning reserve (40MW)

ol 2 X

U Xl X0l CHEIGH PI System AtE
et A S Midwest ISO(MISO, ayne
S8 S8 HsS 28l 52

MISO2| UKl =2 SXIE 2LIH 8t
D HESHAUE

Pl System= Soll 6= 2= OI0IH M
EHOH Al (20MW) & &= S 0l HI = (40MW)
&8s

Results and Benefits

Total project cost was $700,000
Project payback was in 4 months
System runs efficiently

Gets a weekly check from MISO for
the power they generate in the grid

Use this money to sustain their
Aluminum business - revenues are
now above their competition

2 2 0l &

MM ZZ2ME H|Z 700,0002 A
A48 BHOl 22X E HIE 2+
ANAE 23 §§-/§ et
SO0 A
MISOOIl A OH == ’é
0
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Sappi: Sustainable Manufacturing delivers Brand Benefits
A= Jisst Haz2 Bt ZH-aE 25t

PULP & PAPER

"Because all of our operations have access to
data from the PI System, they're able to make
good decisions in real time and help drive waste
out of the operations."

Laura M. Thompson, PhD, Director of Sustainable
Development, Sappi Fine Paper North America

"2= FANUAM Pl System= Soll GIOI&0ll 2/ AIA
S 20 SAEL=Z SHIE 2E3 = Ul
O 2A UOUA 8IS 2R = ASLICE”

Laura M. Thompson, EfAb, XI5 bS8t e 2 el
A+, Sappi Fine Paper North America

oOSksoft. i om, okt LG Allgns esened®



Sappi:

N=Jtset Mz EHE WS 23t

" PULP & PAPER

Business Challenge

» Shareholders require continuous
improvement to profit margins and
increased return on capital assets.

» Complex assets make access to
operational data difficult to obtain.

» Customers and regulators seek increased
environmental monitoring and reporting

HI A LA HA|
.« ZESS 40 OIRD K2 K4 $200] X|
2XOR BALIISE QP
o XHAF REIF SHFHH 22 GI0/E0ff Al
ABHII0H 024 S
- DU FH OIS B 2UEHT L D
SsE3 22 278

;E

Solution

» Data from the Pl System enables real-
time decision-making that reduces costs
and environmental impacts.

» The PI System gathers real-time and
historical data about all equipment.

» Data can be used not only in day-to-day
operations, but also in sustainability
reports.

ol Z &
» PISystem? HOIEHHE Sdll Hl& &L &&
ol Cist Zs2 =2 = A= AAM ZBEHE

53}3(49@ LHE.I
+ PISystem2 2 DE |0l TH3H A AI 2
GIOIE & JI= CIO0IE 2

« X B2 2 NHIJtsd 2100

NS OIOIE At

Sustainable Manufacturing delivers Brand Benefits

Results and Benefits

« Sappi how optimizes power that it buys
from the grid, resulting in reduced costs
and reduced emissions at its North
American facilities.

« Sappi IT infrastructure consumes less
energy than ever, while remaining
online 99.9% of the time.

» Recognition as a sustainability leader
has helped Sappi win new business

Ddﬂl. |I—|

e Sappi= S MELYCZFHO HH P2
&2 21X 3lot0 =010 fIXISH XFAF Al
HUMHE L HES S0 US

. Sappl Ol IT 21 Z2t= Jbs AlZHE 99.9%

2 RANGHHNE HIH K A
s NZIsH 2IHZ QIS 2HOHA M
o

XIS Ch
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Bayer Material Science: Emissions Tracking

HH % %I: —;F— &l cllmate & environment: Bayer Cllmate Check

Emissions track record 1990-2007: 37% absolute
reduction in green house gas (GHG) emissions
Improvement in energy efficiency and change in
corporate portfolio. Best-in-class ranking by
Carbon Disclosure Leadership Index

Dr. Felix Hanisch % Ba}?er MaterialScience i B iaicie | Gantann ]l M

1990-2007 Ui E Al X: 24! D} A(GHG) Hi& &
379% 2t A
UKl =24 a2 J|g ZEZL2|IQ HA
EFA 2O 210 & =

Felix Hanisch Bf A

- A
4>
=
x
udl
IJ
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Bayer Material Science:

Business Challenge

¢ New Climate Targets in the subgroups:
< Bayer Material Science -25%
« Bayer Crop Science - 15%
« Bayer HealthCare - 5%

€1 billion program for climate-related
research, development and projects

HIZLIA

HEME MZ22
» Bayer MaterialScience - 25%
» Bayer CropScience - 15%
» Bayer HealthCare - 5%

S|

jl—v— =4+

. DS B OIR Y Y TEHEQ 10
o 92 7o T2 2
OSlsoft.

Emissions Tracking

ez =5

Solution

¢ Uses the PI System as a new instrument to
reduce CO2 in production by monitoring and
analyzing 100 production plants worldwide

e Company-wide CO2 emission and energy
efficiency check

« 85% of greenhouse gas emissions covered

* Also applied to new technology and
investment projects

« & Ml 1000 Mar SUES RUIEEY
9 A A4 HEOIA O

(CO2)E Z=0IJ| 2I8t MRS =22 P
System AE
s MAMACO2HIZEE & UK =84 &

o« 24 JtA HHE = 85%0 HE
cM22J=YL ENHEZ2HEWNT EE

|_

Results & Benefits

The Pl System enables Bayer to provide
production units with detailed and real time
information from utility provider

Calculate KPIs: Costs, Energy Quality, Peak
Consumption

Support aggregated reports: month, site,
organizational entity, and type of energy
Employees use the Pl data to ultimately
reduce GHG emissions to meet the new
climate targets

PI System% S0
FH MFEC A Al

PO M=

KPI A&k HIZ, MUK S&, = AISE

S 20M X&E: E, MOIE, =& =4,

HUXl =€ &

AAS0lPI HlOIE1 Ol8ol ==822=

GHG HIEE= =011 ME2 JI= 22 E
s
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Andrew Fanara

afanara@osisoft.com
Sustainability Strategist
OSilsoft, LLC
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