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= |BM energy program, an ISO 50001 system

= Corporate monitoring and reporting tools
—Utility Accountant (UA)
—Enterprise Energy Monitoring System (EEMS)
—Business Intelligence @ IBM (Bl @IBM)
—Corporate energy management dashboard

= Corporate energy management checklists

= Tririga solution
—Smarter Building monitoring system

= Corporate results summary
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IBM environmental policy summary

IBM is committed to environmental affairs leadership in all its

business activities. .. .the following are examples of corporate
policy objectives:

* Provide a safe and healthful workplace
= Be an environmentally responsible neighbar

= Conserve natural resource by reusing, recycling,
purchase recycled materials, and using recyclahle
packaging and other materials

= Use development and manufacturing processes that do

not adversely affect the environment, prevent air, water,
anid other pollution

* Ensure responsible use of enerqgy
Assist with worldwide solutions to environmental problems

* Meetor exceed all applicable government requirements
Conduct rigorous audits and self assessments

Strive to continually improve IBM's EMS and performance

EVYERY EMPLOYEE AMD EVYERY CONTRACTOR on [BM
premises is expected to follow this policy and report EHES

concern to IBM Management. Managers are expected to take
FROMPT action.
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Environmental Management System

A
BUREAU VERITAS o]

Centification

Certification
Awarded To
IBM CORPORATION
23, BOULEVARD DE LUARRGPORT, BROMONT, GUEREC, CANADA J21.143
SEE APPENDIX PAGE FOR ADDITIONAL CERTIFIED LOCATIONS

Bureau Veritas Cerrification North America, Ine, eertifies that the sanagement system of the
aheswe segamizarion has bren audired and found o be in seeordsnce swith the requirements of
the matagemcnt systcm standards and scape of supply desailed below

Management Review

\°’
Check &

Planification

Policy

STANDARDS.

1500 14001:2004

SCOPE OF CERTIFICATION,

THE ACTIVITIES AND SERVICES INCLUDING FACILITIES OFERATIONS,
MAINTENANCE, AND ENVIRONMENTAL MANAGEMENT FROGRAMS WHICH
SUPPORT THE PACKAGING AND TESTING OF SEMICONDUCTORS AT THE
BROMONT LOCATION AND THE RESEARCH ACTIVITIES AT THE £2M1 LOCATION.

Orrgnal [BM Global Ceruficate Approval Date: @ DECEMBER 1967
Coriginal Approal Diate e 1M Bromons: 18 OCTOBER 199§

Subjeet o e consinued satsfcioey operation of the Crganization's Manageenent Systen, this
cermicase will remain valid il 25 QCTOBER 2015

Furthes clasfications separding the scope of this cerificate and the applicabisty of the manigement
spstem requiremens may be obtsned by consulsing ihe organizaton

Sub-Cenificate te 43820 Noc 438020

Tasue Dates

miernieiarmian L W ol

Foe BuseallVeritus Cenification North America, Inc
90 Benmar Dieive, Houstan, Texas, USA
waraas baresuveritss.coem ve

Corrective Action

Page 1 0f 2

- 11SO14001 1ISO50001
Executl 0 BUREAU VERITAS BUREAU VERITAS
Certification Certification
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= Covers all aspects of IBM's business operations that intersect with environmental
sustainability, including energy and chemical management, encompassing:

v Research v Procurement
v Product development v’ Logistics
v’ Manufacturing v’ Services
v Real Estate Management v’ Software

= Defines roles & responsibilities, establishes framework for establishing voluntary goals,
measurement, reporting and disclosure requirements.

» Defines IBM's global requirements and practices regarding, but not limited to:

v’ Air emissions v Product stewardship and design-for-environment
v'Water management and discharges v Process environmental impact assessment

v Waste management v Chemical management

v Secondary containment v Environmental requirements involving

v/ Soil and groundwater protection procurement

v Energy management and v’ Supplier requirements

conservation v/ Environmental incident reporting
v Environmental due diligence

© 2013 IBM Corporation
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= Obtain ISO 50001 certification of IBM’s energy management program
at the corporate level

= Obtain ISO 50001 certification of energy management programs at
ISO 14001 registered locations that are Top 100 energy consuming
locations
—Location energy management program will be audited by BVC
during ISO 14001 surveillance audits in 2013 and 2014

© 2013 IBM Corporation
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Plan
Plan

U=zage
Budget
Energy Management Program

Deploy Objectives

Stake Holders
Employees

Promote Energy Efficiency

At Home
At wWiork

Contract Energy Supply

Secured Sources
Predictable Cost

Execute
Identify Optimization

Standards and Best Practices
Energy Reviews
Dezign Reviews

Verify

Gppﬂl’tunitiﬂﬁ Mew Technologies
Behawiours
Costs
Benefitz
Evaluate Risks

Fezource Allocation
Endineering Studies

Record, Analyze & Forecast

Conzumption
Cost
Savings

Improve Implement Improvements

Behavioural Changes
Cperational Efficiencies
Technical Enhancements
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= Four energy accounting system categories
» Natural progression of capabillities

Level Accounting Energy Accounting IBM's Energy Accounting
Category Systems
Engineering 1. Energy consumpnon compared to Energy Management Dashboard
4 Accountin accurate engineering models (30 2013)
g 2. PUE, EUI and ECI benchmarking
1. Effective cost center management
3 Historical 2. Comparison to historical data
Accounting 3. Complete variance reports and reasons
for variations
Cost 1. Calculation of energy flows Enterprise Energy Monitoring
2 Accountin 2. Requires substantial energy metering System (EEMS)
g 3. Efficient use of cost centers Measures Application
General L. Basic site energy metering Utility Accountant (UA)
1 Accountin 2. Development of reports Bill Entr
g 3. Calculation of energy KPlIs y

© 2013 IBM Corporation
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General Accounting (Level 1) HEE -

= Bill Entry and Utility Accountant (UA) provide our core capabilities

Utility Accountant — D>

> = 250 worldwide users
Bill ID [155652 mweice# [ | Sewics Address [Guadalaiara

Customer |IBM ;I a'é‘;gglgia'a R
Billing Account # 1000131601 = u 9 energy comn |Od|t|eS
Search By Meler # | GUADALA-EL-2 = Bill Details | Uity Provider [Camision Federal de Electricidad E
Period Start | 272872010 hd l Account Details E Remit to Address

Day [31 Bil Received Date [4/172010  +| O 40 :
Period End | 343172010 vl Bil lzsue Date | 44142010 vl n Ver Cu rrenC|eS

Aecounting Year (2010 Periodl 3 Due Date I4!13J’2I]1l] 'l Route Bils tDl
Bill kems X< | + | 1 |

= O 25 ts of

Meter # Cmdty Type | Commodity Rty Unit (Cost M$ Excl [Est Expense Accounl Pﬂ Ve r e n e r u n I S O

GUADALAEL-2 | Electricity Credito Aplicabl 0.00| Mwh 0.00[N N 6930401002] |

GUADALAEL-2 | Electricity Factor de Potencia 96.14(% -45.279.86|N N 6390401002 m

GUADALAEL-2 | Electricity D da F. 3.519.00 | kw 547.696.26|N N 6330401002 eaS u re

GUADALA-EL-2 | Electricity Cargos por Energia Con| 2.214,346.00 | kWh 2,282,294 69 N N 6990401002

GUADALA-EL-2 | Electricity Consumo en Horario Bas 684.125.00 | kwh 0.00|Y N 6990401002

GUADALA-EL-2 | Electricity Consumo en Horario Int¢| 1.335.856.00 | k'Wh 0.00|Y N 6930401002 = .

T » = Seamless conversion to any
Bill Totals M$ Bill History [V Refiesh Bil History ¥ Show/Hide Bil History [~ GiidLines M 13 Periods . f f

Current Charges 3.230.264 87 AcctPeriod | From | Ta | Daysl T otal Due M$| Avg M$!Day| Eill Notes| - Delete C u rre n Cy Or u n ItS 0 l I leaS u re Or
Prow Balre| .00 || 201073 2/28/20. 3/31/20.. 3 323026487 10420209 N —I—
Evbaancel || z010/2 1431720, 2/28/20... 28 2B4R017E6 10164343 N 1
Papment Received .00 || zo104 12/31/2. 13120, 31 225542847 F27EE7E M New | re p O rtl n g p u rp OseS
323026407 ||200912  TE0R. 12812, 31 255131512 6230043 M
Total Due -Rent 200311 10/31/2. 1143042 30 2REIIT4I0 £943T4 N Save

Multi-level Bill History

Site/Campus: Guadalajara, MX Report date: 5M4/2013 9:25:12 AW
@ Multi-level Bill History City: EL SALTO Start period: 2013-1(Jan-13)
Provider: All providers End period:  2013-3 (Mar-13}
SitelCampus Commodity Unit 20131 20132 2013-3 Totals
{Jan-13) (Feb-13) (Mar-13)
Guadalajara, Mx Diesel 5 477.83 5763.37 0.00 6,241 20
Guadalajara, MX Diesel MIEBtu 2113 253.61 0.00 27474
Guadalajara, Mx Electricity 5 23170070 20374377 25410099 G89,545 45
Guadalajara, Mx Electricity MWh 2,055.40 1,783.44 235035 6,139.19
Guadalajara, MxX LFG 5 0.00 0.00 0.00 0.00
Guadalajara, Mx LFG MMEtu 0.00 0.00 0.00 0.00
Guadalajara, Mx Matural Gas 5 295261 295587 3,189.98 9,093 46
Guadalajara, MxX Matural Gas MMBtu 470.32 48110 471.97 142340
Mote: Data is prorated to fiscal periods
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Utility Accountant gathers data from 64 countries and 903 active sites

Embassy Manyata, Bangalore, IN

Proceedings of the 13th International Conference for Enhanced Building Operations, Montreal, Quebec, October 8-11, 2013

Top 20 sites consume 55% of IBM’s energy 1| EastFishkil, NY
Z Burlington Plant, VT
Top 100 sites consume 85% of IBM’s energy j 2‘;“;';:'3?;“3"‘“'
— WW EnMP’s Significant Energy Consumption 5  8edder, co
f Rochester, MM
F) Bromont, QC
. Percent 8 | Austin, TX
S Sites . = Montpellier, FR
Consumptlon 10 | T1 Watson Research, MY
Top 20 55% 11 Hortolandia, BR
TOp 100 85% 12 | Tucson, AZ
Top 100 plus Tier 2 Sites 95% SRE e S
All Sites 100% SRES——
15 | Sterling Forest, MY
16 | Southbury, CT
17 | Gaithersburg, MD
18 | Warwick, UK
19 | Makuhari, JP
20
101 201 301 401 501 601 701 801 901

© 2013 IBM Corporation
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= Segment energy use by building cluster and energy system
— WW EnMP’s Significant Energy Use (globally)

— Site specific Significant Energy Use (similar type of analysis)

Building Clusters

Manufacturing & . Hardware
En ergy Sy stems Research Data Centers Office Spaces Deve:f);:r;ent & Total Use
Data Center Load 10% 55 % --- 25% 30 %
HVAC 30 % 15 % 50 % 30 % 28 %
Central Utility Plant (CUP) 25 % 25 % --- 20 % 18 %
Lighting 5% 5% 25 % 10 % 10 %
Plug Load 25 % 15 % 7%
Manufacturing Processes
30 % --- --- --- 7%
and Tools
Total Use 22 % 47 % 25 % 6 % 100%
Million Square Feet (MSF) 10.2 5.1 72.1 8.4 95.8
MSF % 10.6% 5.3% 75.3% 8.8% 100%

11

Proceedings of the 13th International Conference for Enhanced Building Operations, Montreal, Quebec, October 8-11, 2013

© 2013 IBM Corporation




Corporate monitoring tools: Cost Accounting (Level 2)
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= Systems allow data deep dives and top level analysis

— Selectable time periods

— Powerful data conversions and aggregation

= Data can be segmented in a variety of ways which allows for:

— Energy system analysis
— Major initiative reporting

| ic ) Multi-level Bill History

Country:

City: Metherlands
Provider: All providers

NETHERLAND

Use, Cost and Conservation

Enterprise:

Measure type:

All members Reportdate: 5/14/2013 10:17:45 AN
Conservation Initiatives Start period: 2012-7 (Jul-12}

Funding Source:| ITD 2012 Chairman's Initiative End period:  2012-12 (Dec-12}

Enterprise

Ty [

Savings from Conservation Initiatives

400,000 1B All Geographies Electricity
360,000 _ [=1K) All Geographies Electricity
320,000 _ Bl Asia Pacific Electricity
280,0004 _ 1B Asia Pacific Electricity
240,000 B Europe, Middle Eastand Arica  Electricity
200,000 1B Europe, Hiddle Eastand Afiica Electricly
EEEEE: 1Bl Latin America Electricity
80,000+ 1BI Latin America Elgctricity
0,000 1Bl Morth America Electricity
0 - - - 1Bl Morth America Electricity
20131 20132 20133
[ Eectricity [0 Hotwater [ Hstural Gas
Country SitelCampus Commaodity Unit 201341 2013-2 2013-3 Totals
(Jan-13) (Feb-13) (Mar-13)
NETHERLANDS All Site/Campus Electricity 5 294,163.39 245033.24 256,894.39 799,081.02
NETHERLANDS All Site/Campus Hat Water 5 10,996.83 1158122 11,296 51 33,874.56
NETHERLANDS All Site/Campus MNatural Gas 5 98,434.67 8399125 5264256 235,0568.48
NETHERLANDS Almere, NL Electricity 5 59,397.18 46,928.32 4940988 1565,735.38
NETHERLANDS Almere, NL Hot Water 5 10,996.82 11581.22 11,296.51 33,874.56
NETHERLANDS Amsterdam Dynatos Electricity 5 35,483 66 3064219 31,269.33 97,395.18
NETHERLANDS Amsterdam Dynatos Matural Gas $ 30,900.50 26,403.56 62082 57,924.88
NETHERLANDS Amsterdam HQ, NL Electricity 5 61,313.18 55,922 81 56,563.99 173,799.98
NETHERLANDS Amsterdam HQ, NL MNatural Gas 5 5446382 48,997.91 43,635.06 147,086.79
METHERLANDS Amsterdam, J Huizingalaan Electricity 5 7281433 6009855 6323287 196,146 55
NETHERLANDS Cognos Weerl Electricity 5 1,281.82 140473 1,371.51 4,038.06
NETHERLANDS Cognas Weert Natural Gas 5 64496 632.50 61754 1.895.00
NETHERLANDS Woerden, Wyrda, ML Electricity 5 63,873.22 53,035.64 55.047.01 171,955.87
NETHERLANDS Woerden, Wyrda, ML Natural Gas 5 1242539 7,957.28 776914 28,151.81
12

Unit

3

Mwh

8
wh
5
ivh
3
Mwh
E

IWh

=

=

=

=

=

20127 2012-8 20129 201210 201211 2012412

Measure Category/Name Totals

(Jul12)  (Aug12) (Sep-12) (Oct12) (Nov-12)  (Dec-12)

300,453 55 320,276.16 430692 13 46587020 50588298 53854934 2570,724.35
284815 304285 419308 433448 460020 491091 2392967
59,756.65 69,19275 7315020 72,078.55 74,733.96 72,633.03 421546.05
380.32 40873 43304 45328 47135 47309 2,669.81
110,026.96 111,186.21 188,887.74 210,931.96 229,730.38 242,957.98 1,083,721.23
91919 94303 139374 152438 165075 1,713.02 8,145.02
3840198 3881707 4052327 52382094 5258251 6329453 28600230
307.36 32098 336.31 412.14 415.22 467.01 2,259.03
92,267.96 101,080.12 137,120,091 130 476.75 148,836.12 1560,662.00 76945477
124128 137011 197998 1094467 206288 225680 10,855.82

© 2013 IBM Corporation
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Advanced Energy Metering Solution (Level 2)
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= Visualize and measure daily before and after impact of the project

Austin B045 1=t Floor Lighting Retrofit

1122007

112007

111472007 1132007 1182007

112007

1132007

0 1122007 - 1182007

[ 172008 - 11132008

Data summanry

13

Point ID.395 | NA.US.AUSTIN.BO45-3ubE
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Corporate monitoring tools:
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Historical Accounting (Level 3)

14

= Basic Year to Date (YTD) Variance Report

— Supplementary comments assist in understanding the situation

YTD Total Energy

Consumption Report
1 | East Fighkil, MY MORTH AMERICA ICOT | UNITED STATES
2 | Burlington Plant, VT MORTH AMERICA IOT | UMITED STATES
3 | Poughkeepsie, MY MORTH AMERICA ICOT | UNITED STATES
4 | Raleigh, MC MORTH AMERICA IOT | UMITED STATES
5 | Boulder, CO MORTH AMERICA ICOT | UNITED STATES
& | Rochester, MM MORTH AMERICA IOT | UMITED STATES
3 | Austin, TX MORTH AMERICA ICOT | UNITED STATES
12 | Tucson, AZ MORTH AMERICA IOT | UMITED STATES

e I erwvee . ™ 260 worldwide users
(MWh) (MwWh) %% Change
220,568 227,969 3.94% .
175,998 182,510 7% = TOp 100 Sites
93,343 91,207 -2, 3% . .
e s e B monitoring and N
55809 51021 -10.2% reporting capabilities
42 732 44 191 3,40

34,031 31,300 5.6% Support the WW
18,013 16,350 -2,2% EnMP

93 | Costa Mesa, CA - Filenet | NORTH AMERICA IOT | UNITED STATES 2,359 2,812 -1.7%
Comments
East Fishkill, MY
Burlington Plant, VT Fuel oil #6 increase due to prolonged curtailments of natural gas and boiler compliance testing.

Foughkeepsie, MY

Fuel oil #2 increase due to change in reporting policy, 1313 fuel oil #6 consumption was zero.

Raleigh, MC

Matural gas increased due to 40%: increase in Heating Degree Days and fifth coldest March on record.

Boulder, CO

Rochester, MN

Matural gas increased due to 15% increase in Heating Degree Days,

o | | g | | pa | e

Austin, TX

12 Tucson, AZ

33 Costa Mesa, CA - Filenst

© 2013 IBM Corporation
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Data Quality (Completeness & Accuracy) (Level 3)

= Data quality is a pillar of our energy accounting system

» |everage a variety of embedded tools and processes to ensure
reporting integrity

Mumber of Months

‘ Commodity ‘ Geography/I0T ‘ Country ‘ Location Mame

Missing Data
Chilled Water | CENTRAL AMD EASTERM EUROPE GMT | BULGARIA Sofia, Business Park Sofia 2
. Digsel GROWTH MARKETS UNIT INDIA Metzol, Bangalore, Grape Garden 2
| C O m p re h e n S |Ve Electricity CEMTRAL AMD EASTERM ELROPE GMT | BULGARIA Sofia, Business Park Sofia 2
Sofia, Porsche Center 1
HUNGARY Budapest Duna Tower 2
Budapest Koeztelek 2
u E asy to u Se M - . D t R t Budapest /Infopark 1
I SS I n g a a e p 0 r Szekesfehervar Aszalvoelgyi 1
Szekesfehervar Berenyi 1
Range Low: 30
Range High: 300
2013
Rate Diagnostic Report Sl sl e
&/MWh | & /MWh | £/Mwh
EUROPE IOT | UNITED KINGDOM AMD IRELAMD IMT | UMITED KIMGDOM | Sampson House, UK. 5111.33 5120.45 S126.89
Sheffield £341.26 £379.49 £352.75
South Quay Plaza £7.23 5149,54 5149.51
Southbank, UK 5103.34 | §127.71 | 5135.33
2013
March
Electric Use Rate Electric Savings Electric Rate Fossil Fuel Use Rate = Fossil Fuel Savings Fossil Fuel Rate
(s/Mwh) Rate ($/MWh) Difference (%) ($/MMBtu) Rate ($/MMBtu) Difference (%)
1 East Fishkill, Ny 582.54 581.91 -0.6% 56.03 55.50 -8.9%
. 7  Bromont, QC 546.10 S46.02 -0.2% 58.90 59.06 -8.5%
Energy Conservatlon 13 Ehningen, DE £189.95 5190.12 0.1% 521.81 S31.15 42.8%
H 19 Makuhari, JP £160.44 5160.54 0.1% 566,46 £92.95 39.9%
Data Qual Ity Report 21 Boeblingen Laboratory, DE £190.63 5190.76 0.1% §27.17 £36.90 35.8%
57 Global Switch, Madrid, ES £149,32 517205 15.2% S0.00 <0,00 0.0%
75 Atlanta, GA - Barfield Rd sa0.62 S565.09 7.94% S0.00 <0,00 0.0%

© 2013 IBM Corporation
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= Worldwide coverage
» Easy access and comparison data

* Energy consumption comparisons and calculations
— Energy »Cost Index (ECI)
— Energy Use Intensity (EUI)
— Power Usage Effectiveness (PUE)

© 2013 IBM Corporation
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Energy Cost Index (ECI) Benchmarking (Level 4)
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= Not an indicator of efficiency since it does not normalize for energy rates

= High ECI values may point to key issues:
— High consumption during peak hours
— Power factor charges indicates reactive power usage

Energy Management [ 2dmin 1| Spending per Area %

Measurements Measurements Energy Rates Energy Rates
Current to Mar 2013 Histarical Trends Current to Mar 2013 Historical Trends Data Center PUE
urrent to Mar r n ren i Tren €63.87 J,"f sgm
1 Hierarchy: Director: Senior Manager: Site Type:
1 country, 1
location |Geographic|»| |- All-|»| - All- . e}
-==-crnrkEpuntiies --—==- P Continer —

~ Europe > France > Seine-Saint-Denis =

E 1’@ Consumption per Area 'El
snsepubloge 2,888 kBtu / SM

o (Y Spending %

per Assigned Headcount

5
framea, €1,930.88 / Assigned

Headcount
e du Mamos
i Ru",u-_,-l\l-, Brande! For IBM Internal Use Only
mepr e Consumption

per Assigned Headcount
e 48
%, 125.59 MWH / Assigned
S Headcount
: For IBM Internal Use Only

Missing Energy Data

. _r;.'" <
P o o GREEN - None

o ;
i = S OpenStrestMap contributars
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Energy Use Intensity (EUI) Benchmarking (Level 4)

» Based on engineering models and statistical methods
— Normalizes for construction era, climatic group and building use

= Abnormally high EUI values is an indicator of uncompetitive energy use

Energy Management [=2n- 1@l  Spending per Area  #
Measurements Measurements Energy Rates Energy Rates
Current to Mar 2013 Histarical Trends Current to Mar 2013 Historical Trends Data Center PUE €81.52 / sam
" — Hizrarchy Dirsctar: Senior Manager Status: Site Type ' -
1 cowrtry, 1 -
ocation Gezagrzphic|» - all- = -All- - -Al- e -all- . fry | 8 "
------------------- E Corinem SaunT ST P -y Locatian n, =
World = Europe = Italy = Roma = ROMA = Roma Tormno, IT P »
(=] - i v
______________________ o E Consumption per Area ¥
e Terrinz, T
#] 1,936 kBtu/ SM
o / .
it # i
AL - &« o
P v o
i
i e e e —
Ty s 7'} Spending ]
A & g b g per Assigned Headcount
i [ % A
Vam® z / 3 £ F r F Ao y
. ' ‘;f : B * o €1,259.30 / Assigned
T 1 1 ¥ i
= ) T i ¥ S Headcount
i o LY L T P ' For IEM Internal Use Only
L . o B, o i’ i
| i r: | 7] Consumption
; o Pl . . = per Assigned Headcount
B Ty . iang F : 3
E By, e - %, £ ! ‘ez‘ b
/ 4 C SR g
/! _,n’g el - e G 5 ) ) .
[ & i . |0 8.77 MWH / Assigned
: » ..~V' Headcount
Ma ot -
; T 7 For IEM Internzl Use Cnly
) it e R g Rt Missing Energy Data
S ; Vo>
. # P
B e '
s R GO o 5 Ués}b
- -
P GREEN - None
- e i £ DoenStrestMac contribulors
18 © 2013 IBM Corporation

Proceedings of the 13th International Conference for Enhanced Building Operations, Montreal, Quebec, October 8-11, 2013



Power Usage Effectiveness (PUE) Benchmarking (Level 4)
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= PUE is the industry standard benchmark for data center operations

= |IBM’s PUE performance measure is 1.65 or less

(3] Monthly PUE En ergy Ma nagement [ sgmin ] |/(D) Critical Systems’ Load
Aprll 2013 asof 2013-03-12
1.2 e Measurements Measurements Energy Rates Energy Rates
_ 7 Current to Mar 2013 Historical Trands Current ta Mar 2013 Historical Trands Data Center PUE .
.ff'l) \t\ ( '_ = 1 Hierarchy Clirector: Senicr Manzager Status Site Type: Ups Gen CMP
[ \ |Geographic |w| |- All-|w (= Adf- iw - All-le] |-All-|» fy| =& v
-3 . — Courgr State/Fro _ J— u
1.51 World = MNorth Arr_wrin;a = United States = Connecticut = SOUTHBURY = b
) Consumption Southbury, CT > Southbury k @ Watts per Area e
) ; e e g a5 0f 2013-03-12
A N b st 40.0 watts/sqgft
B "
: 1 S
'\*h‘
-8.4 940
] Conservation @ Reliability Level
o a50f 2013-03-12
P
y 3+
| i Unon
R
4.9 % :
@ PUE Comments (1 Data Center Utilization
asof 2013-03-12
PUE Maters Instzlled and 0/~
Operational 2012 82 %
@ PUE Trending @ Details
/ > :
1 A m ] EESCbaze Login
_ " Moy -
=
o ta,, r
Jan Fea M = Aoy A L .I“
# ""._.‘ & DperStrestMap contribulos
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Corporate Energy Management Tools: The Energy Checklists
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= Coverage : Cooling systems, Heating systems, Data centers, HVAC, Lighting, Cafeterias,
Compressed air, Labs & Manufacturing, Office equipments and Misc.

» Best practices for each listed in question format with guidelines and help available for each

guestion

» Document action plans, energy savings and funding requirements

= All sites with major energy usage .

» have to complete

|Energy Checkiists

W Energy
FAgmt &
Checklists sur ..

" Close ||~ Fetum 1o Min Navigator || ) Mew Checkist = || -1] Go 1o Archive || 7 Help |

— Tier 1 sites (Top 100) Every two years

— Tier 2 sites Every three years

— Other sites Every 5 years

= Cooling System Questionnaire Example

oy
T 1Close i Technical Feedback <L Help

C

System Design ¢ Answer

14. Iz a Variable Frequency Drive (VFD) chiller (or a¥es
smaller - pony chiller) available and in use for
reduce loads?

Chilled water optimization project

Chiller 805 performing modulation with VFDs on
compressor and evaporator pump. Other chillers are
operated in their most effective range of operation.
Chiller 803 and BOB/8 has also VID on evap pumps

13. Is free cooling optimized to extend the season? Yes Chilled water opti project o to extend
e free cooling pulud Chilled water pu'up speed reduced
to maintain supply temp and extend free cooling period

16. Is continuous chiller performance with alarming Yes
enabled either in the stand alone chiller panel or in a
Programmable Logic Controller (PLC) for the chilled
water plant? [§

17. Has the sysiem been assessed for the use of  Yes
variable speed chillers with a primary variable
pumping?

Efficiency dashboards in place to follow chiller efficiency
as part of Energy Management Program.

Chilled waler optimisation project completed
Chiller 8}, 803 and BOB/S have VL) on evap pumps
leunle Chilled Water Demand Flow solution Tor

1 chiller pl.ln[ elficiency I.[le[llnl'[ll.‘b

18. Have all pumps been assessed for Variable  Yes
Frequency Dirives (VFD's) potential ? 3

Chilled water opti ion projoct
Chiller 805, 803 and 808/9 have VFD on evap pumps
Eraludu. Chilled Water Demand Flow solution for

it chiller plant efficiency opportunities

18. Iif pumps do not have Variabla Frequency Drives No (not

(VFD's), is there a method other than contral valves
to vary the differential pressure created? @

E based on Hydro site survey. No
mptablc paybalek far VFDs on these pumps

Completed Chacklistz
=

= Cateterias

S Compressed Air

= Cooling Systems

= Data Centers

= Heating Systems

= HVAC

=1 Labs & Manufaciuring

1 Lighting

= Office Equipment & Misc
Open & In Progress Checklists

I Location Profiles

1 Archived Checklists (ELT 1.0)

9, Rechercher dans la vue ‘All Gompleted Ghecklists’ O Irndend ? =
Rechercher | Connsils do recharchy + Pus
Chacklist |Surve Nm|w|nmwmmmm | Number Ne
| of Gap Yellow | Hed = NA |Ouestions| Yes |(in Progress

» AR 2315 1262 202 126 25 TIesd  san m
¥ EMEA 4073 1849 445 525 114 18 546 10 248 473
kLA 691 386 47 61 197 amM 2002 a3
=NA 4570 3084 389 254 843 21840 14200 653
~ Canack 520 284 a1 53 102 2 506 1406 108
EME a 4 5 8 14 1 L 8

b NB 17 6 5 2 4 95 2 2
TON 174 108 28 12 26 858 EL] 53

* Bamie - 505 Bayview Dr N 21 ] 1 3 1 75 1

» Markham - 100 Gough Fload 31 15 6 4 [ m 57 1

¥ Maskham - 3500 Steeles Ave East 31 23 3 0 5 153 105 4

+ Markham - 3600 Steeles Ave East 31 19 (] 1 5 153 13 8

* Markham - 8200 Wardan Ave 17 n 2 1 3 113 86 T

¥ North York - 245 Consumers Rd 2 0 2 0 0 7 E] 4

* Ottawa - 3755 Riverside Drive N 19 3 5 4 158 104 8

=ac 267 149 40 a0 48 1302 m 4

¥ Broment - 23 Boukevird De L'aero 226 131 a3 22 a0 1135 647 %

* Bromaont - 45 Boul De L'asroport 10 4 o 5 1 k] 19 3

» Montraal - 275 Fus Viger Est 31 14 7 3 7 £} 65 14

. CoolingﬁSystem Work Plan Example

Commitment to

Nr | Project, Action or Activity (Current Year

tion and Work Plan

Estimated MWH
Savings

Estimated
Completion *

Estimated Cost
plus one) * (3K)

1 |Modify the sequence of operation to L6}

reduce the capacity of the free cooling
when the load is lower than the free
cooling capacity

2 |Conduct client assessment to ensure HES

temperature

highest return temperature as possible
and verify possibility to supply at higher

3 (Implement Smarter Building new rules for L]

Chiller plant as part of Corporate
deployment plan

4 |Evaluate Chilled Water Demand Flow 2

solution for additionnal chiller plant
efficiency opporiunities
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IBM TRIRIGA ENERGY OPTIMIZATION (ITEO)’ Smarter building

/ IBM TRIRIGA Energy Optimization \
Cognos. Lotus.

[l
!

Dashboard
INTELLIGENT
Event Management Alerts & Anomalies
Y Tivoli
|NTERCON N ECTED Analytics Business Rules ~—
—
GOAL: Identify potential energy n— .
savings and /
reduce maintenance effort.

INSTRUMENTED [ ] _ .
@ 1 8

2

u A
= | ~
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— EXAMPLES

Business rules alert when equipment is operating sub-optimally

Simultaneous Heating & Cooling

Hot Call / Cold Call — High / Low Building Temperature
Temperature Sensor Drift

Operating in Override Mode

Operating Outside of Regular Schedule

VFD Excessive Loading Supply or Return Fan

Cooling or Heating Valve Passing — Leakage Detection
Heating when Warm Outside / Cooling when Cold Outside
Not in Optimal Mechanical Cooling Mode, with CO2 Sensing
Perimeter Heater Detected Operational when Warm Outside
Simultaneous Humidification and Dehumidification
Humidifying when Humid Outside / Dehumidifying when Dry Outside
Chiller Low Supply Temperature

Chiller Efficiency

Chiller Free Cooling not being Utilized
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PROCESS FLOW
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» Analytics
Detect an Issue

* Email
Notification is
Sent

 Maximo Service
Request is
Created

Work
Order?

* Triage by HVAC
or Control
System
Technician,
including
Analysis of
Supporting Data

» Create Maximo
Work Order for
Repair

Problem
Corrected

—pp Calculated &

* Field
Technician
Makes Repair

* Feeds Back
Problem
Resolution via
Maximo

Savings

Recorded

* Energy
Coordinator
Determines
Savings

* Results

Recorded in
Maximo
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Areas of Maintenance Savings
* Root Cause ldentification

New Information » Fewer Total Customer Calls
Drives Savings & * Reduced PM’s
more Work Orders ]
—— A 4 4 4 4 4 ¢ —& ¢ ¢
I I I I I I I I I
[
RN R N S\ X\ S S S
(\\'o é\o Q}\O R\ R\ o & &N N N
e < R R % N4 N4 N4 N4 N4
&
Q

——o—Baseline Energy Maint. Activity
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SAVINGS RESULTS BY RULE

All Other
Rules

Damper
L. eakage

Excessive Loading
of Variable Freq.

Cooling Control Drives

Alert

in Manual
QOverride Mode

Simulianeous
Heating & Cooling

Operating Outside

Cooling when of Schedule

Cold Outside

Heating ot
Cooling Valve
Leaking
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= Annual conservation target 3.5% Year Annual Energy

= Between 1990 and 2012, IBM conservation
—saved 6.1 billion kwWh of electricity | 2008 6.1%
consumption
— Avoided 3.9 million metric tons of

CO2 emissions (equal to 57 percent| ogng 5 4%
of the company’s 1990 global CO2
emissions)

— Saved $477 million through its 2010 4.9%

annual energy conservation actions

2011 7.4%

2012 6.5%
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= |IBM has a comprehensive energy accounting system
— Enables monitoring, measurement and benchmarking capabilities

= Excellent results for energy conservation and benefits for the corporation
= |SO registered system both in ISO 14001 and ISO 50001

» Future developments with the dashboard and will enable continual
improvements of our management system and our performance results
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