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What’s interesting about passive Telecom infra ?

An important energy / carbon problem
— Eats up about 1.8 billion liters of diesel a year !

Perhaps the largest scale distributed asset management problem in business
— Over $10 billion of capex, spread across the length and breadth of the country

Sector with the highest M&A, consolidation, and regulatory activity in recent times

Arguably one of the most “interesting” enterprise IT scenarios in the industry
— Even BAU processes require water-tight integration across enterprise systems

— A unique, complex enterprise billing environment, not supported out-of-the-box by
any ERP packages
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Understanding the passive infra business

Understanding the “Lifecycle”

Understanding the operational environment

Challenges and fundamental limits on efficiency

Understanding the crucial role of technology

Understanding the “endgame”
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EPC (Engineering,
Procurement,
Construction)

m
X
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Build the Asset

Lifecycle

Maximize tenancy
Lower energy and manpower costs
Maximize asset lifetime

Transfer to O&M (0]0)
(Owner/Operator)

0.5 - 2 years

20 — 30 - 60 years

Engineering / Development

Site Installation &
identification commissioning

Life cycle of the asset

Operations / Management

Operations Upgrades New technologies / Retirement
& Maintenance equipment installation

Manage the Asset

EAM
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= Large number of geographically distributed assets,

= On-site operations outsourced to vendors with local

" “In band” monitoring (e.g. OSS feeds) from active

= May have arrangements with Tenant's NOC / circle

Operational environment

housed in ground or roof-based setups

presence. Circle organizations exercise control and
governance

infrastructure available, but may or may not be
available / utilized by tower operator

offices, to extend monitoring data/stations
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Fundamental limits to efficiency

Poor quality of grid power supply, leading to dependence on diesel
Inability to govern actions of vendors, especially in remote areas

Frequent asset movement
— Justified movement: to manage site outages quickly / locally
— Undesirable movement: theft

Scale

— Every investment (e.g. site surveillance, instrumentation for monitoring) has to
be multiplied at least 10,000 times

Technology penetration
— Ground personnel may not have access to enterprise applications / data
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The crucial role of technology

= A substantial number of issues / operational challenges can be addressed
effectively by technology

= Wide variety of monitoring / “sensing” (observe)
= “Smarts” to determine what is actionable (analyze)
= Remote process orchestration and tracking, workforce management (act/control)

= Analytics of asset performance, process/vendor performance, energy
optimization opportunities, ... (analyze)

Streamline asset lifecycle management — manage costs, maximize lifetime
through maintenance
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Asset Management -

Middleware layer

Tickets, Site data, '
Work instructions, Alarms

Command
Data requests, and
Updates control
Site data
a & & Sensor layer

e P PP P QPP

Tower Infrastructure

Distributed, mobile workforce
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Best of breed components

*All 20 of the world’s top 20 service providers are IBM Netcool customers

"AOL
"AT&T*
=Bell Canada*
=BellSouth*
=Cablevision

®*Comcast
*Cox Comm.
"Digex
=Earthlink
*"MCT*
=*SBC*
=Sprint (& Nextel)*
=*Telmex*
=Triton PCS
*"UUNET
*Verio
=Verizon*

"Qwest*
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*1,000+ Service Provider Customers

ey

®Bharti
®*China Mobile
®*China Netcom

®*China
Telecom

®China Unicom
®*China Rail

=CSL
®Ericsson
=I[STT
Singapore
=Japan
Telecom
*KDDI
*NTT

*Philippine
LDT

®Shanghai
Cable

=Singtel
®*SmarTone
=Telstra
*"VSNL
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"Belgacom

"British Telecom*
=BT Cellnet

=Cable & Wireless
=Cablecom
®Deutsche Telekom*
"France Telecom*
"KPN*

*"NTL

"Swisscom*
=*T-Mobile
*"Telecom Italia*
*Telefonica*
=Telekom Austria
=Telenor
*TeliaSonera
*Telkom South Afric
*Vodafone
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PROCUREMENT

Best of breed components

Maximo Enterprise Asset Management : Single, integrated platform for all asset classes
(physical assets, IT assets)

Market share leader across industry verticals

— More than 80 customers in energy and utilities, 200 in oil and gas/chemicals, 110 in
facilities and industrial, 500 in transportation, ...

Placed in Gartner’s leader quadrant for 11 years in a row

challengers leaders
( Gartner
W o MRO Softwara
]
= »Datastream Systems
2} g
m
2 2 Mincom IFS o . |
—_ = e
®) = Indus International — .
m = Invensys Plc — ]
SPL WorldGroup
. Int 'nt'
AssetPoint st
29 March 2006
o Mainsaver Softwara © Gartner, Inc.
Kristian Steenstrup
. 1 v William Maynard
niche players visionaries ID: G00137606
—| completeness of vision ——p
As of February 2006
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Tower site

@

Instrumentation

Power interface unit

Diesel fuel tank Diesel generator

Battery bank

@

Meters, run hour counters
(for each energy channel)

RFID tags

and readers

SMS / GPRS
gateway

*Meter readings
*Run hours
*Fuel levels
*Environmental parameters
*Alarms
*RFID events

Message protocol
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Real-time Operational Insight

Fie Edit View Favorites Tools Help

O O W @G P S @ B B -1

i Address

http: /flocalhost: 3080, TOCWeb PerspectiveHandler
: Links (@] IBM Business Transformation Homepage 4] 18M Standard Software Installer ] IT Help Central & Join World Commurity Grid

-aner Operations Center

INational Circle Site Analvtics

Selected site is MP3961

.
40493
Aasif naseer khan siona
MP Bhopal [Bhopal [Bhopal khan, 1,aman colony 39046-
39612
Cont Mobile No.
[zTm [Raniit Katoch |9816649835
[Cluster Incharge [Raljat Kumar [o816640834
[Technician |ghashi Kumar |0s05444665 =
s neray rocess 558
Status. Ei P Asset
[site State ] | wans | [PIU comm @ | [Doorstate @
BTS Opco-1 |IO Comm ‘Tempera{ure (@]
[Wains State [@||||[DGstate @) ||| [Rectifier
BTS Opco-2 ] [enuaredd @) |||[GeFaisari@) |||/2a ©||| [pECM1 Comm © | [Fire and Smoke ©
anual Mode al al
BTS Opeo-3 fians tow @) |||[ooratsesl@] ||[[S% o [DECM2 Comm [arc
3ins Low ai (1]
BTS Opco-4 ED p Battery . [DECM3 Comm @ | [Bothac @
o~ i el ate
[otsac @ |flesten ruse 0| Echconm (=
aul
[LoadFuse [@ [sECH1 Comm
LLOP Fault @
Battery |@ |AECM2 Comm

Voltage 1

© 2010 IBM Corporation



Real-time Operational Insight

Inventory loaded into TOC “service model” :

Hierarchy of circle, zone, cluster, site, asset

@Back * \_;83 @ @ :h /:) Search ‘i\\?Favorites @ t_,j:v

2 IBM Tivoli Netcool - Microsoft Internet Explorer

Wiew  Favorites  Tools  Help

B

fddress @ http: /10,14, 107,95:5080]

v|Go

Real-time asset status
for a given site

Links #

Service Vie
-

[

é
L

ers=Fd S8

g

'ﬁn__ﬁlx

Wigw Defimtion:| Relationships

“ I ﬁ *‘ Levels Down Levels Up

B@ P
- et —
Ty MPLZL @ @ ]
%y MPLZZ @ o B
«| _S'e,r:_yj&_e Viewer % LMPLEY @ €]
%y MPLZE @ o @
Q % LMPLZE @ @ @
= 8 India ¢ & NPL28 @ o @
@ Assam B @ » %y MPL23 @ @ Y
@ Bihar e o Y ST 5 @
=S R W V] ®
- +
= @ Haryana Q L; P NS Z ° )
@ p'fﬂbala @ o] @ B NPLIE @ o @ 3
[ Hissar ® o P % NP3 @ o @
=) [f3 Panipat » @ @_. & NPLAD @ o @
@ Karnal [ ] @ @ By MPLAL @ a @
= @ Panipat € ) 3 & B - MPL4E P a @
O AN 9 | @ S By MPL4ET @ o @
DINP e o | @ HoN1E @ |0 @
%y NP2 @ o @ -
P-u q -
) : ® o | @ B NTIL @ o @ r - =
E@ Sonipat D 3 [ & W2 @ S Y =.- 5 s o
@ Rewari .l @ § N @PNPTOZIe |
[ﬁ Rohtak Q 3 Q % LNPTOE @ e ® tatus refresh in 31 seconds...
s e Sowme o o o I _
Q @ Q % LMPTOE (@ @ @ |
P o Y B NPTO7 @ o @» 5
Q._. = 0 % LMPTOE (@ a @ http:/710.14.107.95:5080/R awEvents_24831
: e LHPTIE @ o o= [
. Rajasthan Q_ o 0_ 2 T = Y ﬁ.{’ é& i ?
LPE Q e @ % LHPTIS @ > @ . Su.mmary. ! Al.artKay. : Clas-s
= % L MPTLE @ @ >
% NPT24 @ @ [ ] — BT T 3
SN EW T e fring MAINS FAILDS FAILE [FAINS FAILDG FAILE
¥ ¢ P-u e Y o a2
&
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From “data” to “action”, via Rule Engine

@Rule Engine computes need for actionable ticket, creates trigger event

™ Netcool/OMNIbus Event List : Filter="SMS", View="Default”

File Edit View Alerts Tools Help

R = R || Qe =l ¥ W] ~1Q@ 7F ToplOFF] [ | ¢

Al e & gent MNode #F age S urnmiar AzzetMame Alert Group AlarmCode SiteType Location

Service Requests ! Bulleting: (1) ™ GoTo [t Reports P Sta

[ [vlrms | e acion Mid2le? GBRBIIGS Y IR

w Souton Detals _ Log

ServioffRequest ) Owner [ARNOLD Ownerunber paioosoes2 | QwnerGroup | | staus [RE-AssEN Attachments &

ExggD [NCONS 252307 o | source Hsus? [enone? [] Ema []  Notity? [] CrestedBy [MXINTADM
Summary | Alarmm String: MAINS FAL |d Classification | R
Details | Alarmm String: MAINS FAL | Status String: 0000 | Command Status: DECHZ Classification Path | |2
|COMM FALURE,DECN4 COMM FALURE | Room Temg: 26.4Deg C | Fuel Cess Descrion | 1@

ILevet 0235 DG Running Hours: 000844 SHrs | IS Rusning Hours:
1001072 0firs | BATTERY Running Fours: 000C150.9+rs | Sys Status: ndicatedPrioty [ ] | |
MANUAL IODE | DG Faut Status: 00| 36 Energy: 00000102€wh

Reported Prioriy |'7i|;;
Asset | & | E bopad l:lj; | | i
Locaton [BHAAKDI |4 [NASARHI El ey [ 1P| |
Configuration tem | & | El intenal Priorty l:l [ |

Target Description |__} Service Group [ “J'
6L Account | Service | 2
Asseisie pHAR | Nendar ,:f

Country [INDIA Ste £

C\n;: % Ste Vist Required? ]

Zone [PATNA Calendar [BRCAL |

Cluster |GAYA Shift [24HRS '
[BHne Create WO Options @y

Technician Remarks |
Vendor Required? []
Expert Required? |—

Alarm Type ye Manual Remarks |

v v
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From “data” to “action”, via Rule Engine

@Ticket ID is reflected back in event

" Netcool/OMNIbus Event List : Filter="SMS", View="Default"
File Edit View Alerts Tools Help

=1| @ [oete EIRT

Alert Group

Aszzeth ame

AlarmCode EIFFdBL

@Ticket is eventually resolved

Service Requests

* Pusetins: (1) ~ GoTo [ Reports ™ Start Center & Profie Sign Out 7 Help

#h [seiect Action

MY D2 @ GHBLEGIT@

Log Specifications

U I

Related Records ltion Detais

B1S Owner |[FYOTIS OwnerNumber [3810861280 | Owner Group Status  |RESOLVED |
; ¥ source | P sus? [ Phone? [7] Emar [ Cresied By [MXINTADM |

Classification |,.

Clagsification Path &
Class Description I_,.
Level 023%| DG Running Hours: 000844 9Hrs | MAINS Running Hours = = =
0001072 0Hrs | BATTERY Running Hours: 0000190.5Hrs | Sys Status: ndicated Priority |
MANUAL MODE | DG Fault Status: 00 | DG Energy: D0000102Kwh Reporied Priorty e

@Resolved ticket is reflected back in event
" Netcool/OMNIbus Event List : Filter="SMS", View="Default"

File Edit ‘Yiew Alerts Tools Help

=l ¥ W 1@ | F|Top[OFF] [i | ¢

AssatMame

AlarmCode
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SMS-based process management

User manages ticket through text commands

User receives ticket as text message
J (in this example, he closes the ticket)

g Text messdage
To - 5542555

(10 1903361

% Trouble Ticket | Related Records | Saltion Details |

Trouble Ticket Details
TT Numbg |

TT Severity
TT Classification

TLS7 - Mains Fail bud DG net | = Back-end service desk system always
' reflects and tracks the process state

TT Description
Site Type

Guard M

1
1
”Il
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Asset tracking and management

Spatial search

Views: 1
& Bagh Mode|Town - g aace o | g Mustatabad Shahdara n T k d T I t h . t
i @f N 9 il R Mancal P iE rack an race / movement nistory
Y | ihar.
e KE%’% Timarput| Shapara
4 i
ar o 1
Mangalpun g % | o
Pitampura & Ashok Vihar, Q‘Llnwmsig: Gk
=xn S DEH129 Dilshad
o= Phal Foumd 3 sssets mztching "Exide 22307 b Y [Fijem=mnm
- Tk RE- e
Punjabi T7] Grand @gf 4 Bagh . Model Town Nagar E Mustatabad Shandara 0 @
Adhyapak Paschim' ' gy Ret g & ) ™ i Bhagirath: o
Nager, vinar TG lori Gate A o Wy, i vinar,
] Taore Garten c e 3 Ry Timampor, Bhopurs
Extension S ade: % o o o IT ' |
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[ L~ =[el= Ashak Vinar, il Li 2 L
Viksspung o LK 1SS! AR Pusa New| i & ckenmi Bhuag (i)- i Nagar)\ phas s a 2 pioon ] [T G T 77
& New Vikram Nagar Indraprastha = 3 5] 5 o Tromk B Lok
{zstsal TN Munrikal | Connaug Hagar Extension Punjabi Py L ' A
% Hari Nagar Inderpuri Plage ) b e LS B Bagh Karampura— - Rd .7
IFEstEte e CnazicT” Nogeg ey : B ~ Warehouse 23 1 Sahibabad Vasundhara|
Haraina Pusa Hill . Dairy P panglol —Tagore Gerden '_ i Industrial
e Janak Puri Forest 7 o May ExtEnalon et ID BATT_EX_11845 ‘%‘s‘ i Areelgnee
agar Mayur\ihar % E 'ﬁ% e
£ i “Phase 2 B Vistnu Patel Nagar o ouT 5 Anand ihar
el s P 18th June 2010 g
taapuri Mayur Vinar Dall Boricr ol Rajendal 12704 PM 3 2 Vaishali Ingirapura
Ehese, | Tilak Nagar Y 2
- Sadn Nagar Vikaspur L & |ARI Puse Nager. ~ Ned n o akshmi Bhuapur
i B Palam Colany odi Estate New Rajender A Vikram Nagar Inaragrastha =
2 e Sannaiyat 7 Mews shak fastsal 5 Nagar Magar; g Extension -"Maxs'ripur Wational Figh
& : akarpur =
5 S s o naaly ~ 5 nakyspur Nagar e e Ingrpuri DR Shekar e e
agar i ot Bagh odi Calon , ) ) = Dairy Farm
Emzn B @;c..ng L ben South [Z] g Uttam Janak Pun biehl Fusall Pragati imech G }: s
antonment. | 5 - e \ o l&yur, Vihar
i Olge*’!*' MAP Subreto oo g aipat e g % Nagar. 2 * Al | N WayungViner e e | fonore
2. Central Ridge == Phase 2 Celony
M‘,Hﬂ Res:
b Mayur Vihar Dallo Pura Sector B0
. Phase |
;. +/:Sadn Nagar, 2 b
T4 Palam Colony / Lodl Estate - *
£ sadh Sannaiyat - c New Ashok. ForestLand
3 & S eaeh i hanakyapuri L Nager
Magar Il Mot Bagh d :
FOWERED Y icllug ot o Bag Ladi Calony Noida @4 I
g a
Googler NMAPS | oo [subeic seminil L Lopst Terms s
L Park Nataii Nanar | Hagar : Namar LAt

AssetlD

Asset Description

Last Audit Date

Delta

BATT EX_189

Exide Battery Model XYZ 12V

18th June 2009

LOCATION=DEL123, LOCATION=DEL776

AC_BLU_1034

Bluestar Air Conditioner Model A23

18th June 2009

LOCATION=DEL123, LOCATION=UNDEF

STATE=0MSITE, STATE=MOVE_OUT

AC BLU 1096

Bluestar Air Conditioner Model A23

18th June 2009

null

CAB_CATA 10267

CATS Cable 10f

16th June 2009

null

BATT SUK_104

Su-Kam Battery Model ABC 12V

18th June 2009

STATE=0NSITE, STATE=RETIRED

BATT_SUK_109

Su-Kam Battery Model ABC 12V

18th June 2009

STATE=0NSITE, STATE=RETIRED

BATT_SUK_110

Su-Kam Battery Model ABC 12V

16th June 2009

STATE=0MSITE, STATE=RETIRED
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The “EndGame”

A tower management solution starts out as a means to provide
visibility, control and automation

But eventually becomes the key source of continuous “insights” into
operations and business —

exposing trends, issues and optimization opportunities

© 2010 IBM Corporation
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let's buid a smarter planet

What'’s creating work ? Why ?

: FEile Edit WVew Favorites Tools Help #
Q- © [ B B P Jorwns @ (2 5 L
i Address @ http:ff10. 14. 166.22:8080 fuifloginL id=12417549591017 El Go
Welcome, NOCUPW * Bulleting: (66) r* Go To U Reports
W8 Update Start Center
Favorite il |TT's Generated for the past 24 Hrs. | # Filt=r - | 5 | 7 im
lrj Chart Type: BIE View By: Alarm tvpe
<. Trouble Tickets
Alarm type Value Percent (%)
-’® AC FAULTY 3 048
§_/ Agsignment / Reassignment Matrix
B AFECM1 COMM FAILURE 48 7.34
B AECM2 COMM FAILURE 2z 5.1
@ Escalation Matrix
[} BATTERY FUSE FAIL 10 1.59
b f'_;l Tower Stes ™ DECM1 COMM FAILURE 14 223
B DECMZ2 COMM FAILURE AT 271 i
& - =
D Busters Tickets generated in the past 24 Hrs B DECHI oM LAt 2 04
" (By Alarm type) B DG FAILED TO START S0 797
@ . W DG FAILED TO STOP 7 112
6\ B DGFAULT 80 8.57
Ir\\:» Circles
B DG FUEL LEVEL LOW 20 3.19
=y DG ON T 112
@] Countries.
[} DOOR ALARM 34 542
@ e S < B M FIRE AND SMOKE 10 159
] HIGH TEMPERATURE a1 12.92
Eﬁ People B | OAD FUSE FAIL 4 064
LOW BATTERY VOLTAGE 9 14.51 .
= MAINS FAIL 32 5.1
i MANUAL MODE 28 463
PIU COMM FAILURE 5 0.8
RECTIFIER FAIL 62 9.89
= SITE ON BATTERY 10 1.58
List Wiews
Tickets rated from the past 1 month | » Filter - @ | 2 | 7 @
Chart Type: BAR View By: Asset Tvpe
Asset Type WValue Percent (%)
Tickets generated for the past month
By Asset Type) AL 422 a2
= BATTERY 445 18.51
[} COMMUNICATION 343 1424
| DG 537 2228
L MAINS 182 7.56 [ﬂ

% Localintranet
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What'’s the “right” level of EB/DG consumption ?

= Example :
— Compares a measure of site EB+DG consumption to group average

— Higher than 1 indicates opportunity to improve energy performance : could be due to
equipment, poor preventive maintenance, or energy theft

— Sample set of 1700 sites

Ratio (r) 06 of sites (x) Severity

Below - 0.5

0.6-1.7

1.8-3.0

3.0-4.5

4.5 - above

EEE’E © 2010 IBM Corporation



How’s my asset performance ?

= 25% of the tickets are for DGs
—60% of these are due to DG faults
— 20% of these are due to low fuel level
— Fix / replace / improve PM of DGs

= 17% of the tickets are for batteries
— 60% of these are due to low voltage level
— Improve PM of batteries

= High incidence of AC faults (and high temperature alarms) in Circle1 (11%) and
Circle2 (17%) circles

— Audit and address root cause

© 2010 IBM Corporation




How’s my energy performance ?

= Only 9% of sites report daily metering
— Audit and address root cause

= In Circle1, 5% of sites have DG+mains energy consumption 20% higher than normal
— Audit and address root cause

= In Circle2, 12% of sites show battery runtime lower than expected
— Audit and address root cause

= In Circle3, more than 30% of sites show DG+mains consumption > twice the circle
average

— Audit and address root cause

© 2010 IBM Corporation




How’s my process / vendor performance ?

= Every circle has 55% or higher ticket reassignment
— Skill issues with 'First line of defense' ?

= Average time to acknowledge too high in Circle1
— Over 30 hours, with sample set of 21,000 tickets !
— 84% of tickets across all circles not acknowledged within SLA
— Process adoption issue ?

= Average time to resolve too high in Circle1, Circle2, Circle3, Circle4
— Skill issue ? Spares issue ?

© 2010 IBM Corporation
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Who’s walking away with my cheese ? ©

“Well behaved” profiles of EB+DG consumption Profiles indicating theft / fraud

[ ]
% [
45
40
35
30
é 2 —+_EB+DG

20
15
" S
0

o

N2
g

200

180

160

140

120

— E

80

60

40

20

0
P PP RO O LR RO PP DI I I I
AR R g A R U APE R R g AR g g

Date Date

@
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Are there opportunities for cutting my energy need ?

Example : Free Air Cooling

LEGEND
I ar3

B AC Distéliion

El Serge

[ Gentra Central Moduie
I3 Whrohass Catawiy

[ BE Fan Costral Modus
Bl O Smoke Detecior
[ Ternperihare Sardar
0O Loww

[ HAE Ininetaces

1] Fusl Cal Rack

[2 BG Lesasiea

[ Baery Healh Wodue
2] Gansraicr Wierfice
121 Tomwer Light Moriler

© 2010 IBM Corporation
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Temperature {(°C)
o Awg High
' Avg Low

Legend: @ #ec vy

Table Display EReETNEIAER

Precipitation

o+ Awg Precip.

o Prece

| ___Jan | Feb | Mar | Apr [May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

HVAC Mech. Only

DC Fan Only

@
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Projected “free air” savings calculation

Projected
Annual

Projected

Annual Monthly

Payment

Montly
Payment

Hydro Payments
from 1 Jan 08 - 31
May 08
47 $179,000 $35,800
500 $1,790,000 $358,000
1000 $3,580,000 $716,000
2000 $7,160,000 $1,432,000

Assumptions for Calculation

Run Times
HVAC only 10-12%
DC Only 30%
DC Fan or Economizer 60%

Power Consumption Average

HVAC Mech. 24amps @240VDC or 5.76KW

HVAC Economizer 5amps@240VAC or 1.2KW

DC Fan 6amps at 24VDC (3 @ -48V) or aprox .150KW*

savings savings

$115,992
$1,159,920
$2,319,840
$4,639,680

$429,600
$4,296,000
$8,592,000
$17,184,000

$96,660
$193,320
$386,640

Projected savings are based on information
provided by operator and results from proof
of concepts and installations with similar
customers

Savings are based on current dollar value of
commodity

2010 IBM Corporation
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Iot's buid a smarter planet

IBM Green Sigma™

Continuous energy measurement and improvement methodology

* Leverages concepts from Lean Six Sigma to establish a continuous energy monitoring and optimization framework —
spanning all parts of the organization

» Spans solutions for Energy, Water, and Waste Management  » Provided significant cost savings and environmental benefits
for IBM-and -clients 5
L

mmmﬁ Internet Explorer

| Fle Edit View Favorites Tools Help

IBM Innovation Centre Dublin

GHG Protocol Scope 2 Emissions - Electricity GHG Protocol Scope 1 Emissions - Gas GHG Protocol Scope 3 Emissions - Business Travel
100 0K 1.0K 2,500
W '/\/\ 3
]
g S0.0K gu.w i A l\, 2
N - V
1)
1107 1207 1008 208 3ma 408
L A—— S A—— pat
6 4% 7K 106 136 16/ 1908 225 256 286 17.00 2000 2300 0200 0500 0800 11:00 1400 e
Date Saturday:30-8-2008 B car W Taxi [ Rail B Air

Report: Location: Report:| GasUsage || Location: | Server 182[| Report: [PerProject  |v| ID:
Period: [Custom _[x] - ooz Period: Senver 182 Period:

Server 3 =
Server 4
GHG Protocol Scope 2 Emissions - Electricity GHG Protocol Scope 2 Emissions - Electricity Building 5 Carbon Emissions Run Rate
40,000 [Building 8
Power 3 15121 215 22581 623
30,000 Wv.a—“\
20,000 —p=3,
Fowers Pawer 4 g V 7,560,607 30,242,431
10,000
O T T 0 37,803,039
U6 46 T 10/ 136 166 196 2206 256 2805
Power 5
Date Decreased

Report: Location: | Bld 6 DUB Report: | Electricity Usage Location: | Srv3 DUB Date: U
period: period: [Custom _[v] &+ period: .

Banner Alert Log GHG Protocol Scope 3 Emissions - Qutbound LOGX
- Alerts: 4,000 0K
'\ Date Time Usage Alert Type
100K 29-08-2008  23:00 445.0  Profile Alert ¥ g 3 /\
£ 2,000.0K
o /\ 20-08-2008  23:00 331.0  Profile Alert [ S \./
- ..._._1 \/\\/\———/— 20-08-2008  22:00 21.0 Profile Alert
0.0K
L L B L I IR 20-08-2008  21:00 550.0  Profile Alert [ ! ' : : : ! !
TS 145 1715 2005 235 265 29/5 18 4B 7E 100 107 AT AT 10
Date 29-08-2008  21:00 342.0 profile Alert [~ | [£]
Report: |Inbound COZe . Location: | POK . Area: Business: Report:
-

Period: Location: (A1 [v] period: [Montniy [v]
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Epilogue

Passive Telecom infrastructure business has unique
challenges and scale

Many of the issues / challenges in this business can
be very effectively addressed with technology

— These solutions have significant benefits for the
business, as well as the environment

IBM is uniquely positioned to deliver these benefits
through

— A deep understanding of the passive telecom
infrastructure business

— A comprehensive suite of pre-built solution assets
— Hands-on experience in delivering these solutions
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