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Overview

 IBM energy program, an ISO 50001 system

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

Corporate energy management checklists

Tririga solution
–Smarter Building monitoring system

Corporate results summary
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Policy

Check & 
Corrective Action

Management Review

Execution

Planification

Environmental Management System

ISO50001ISO14001
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Scope of IBM’s Global Environmental Management System

 Covers all aspects of IBM's business operations that intersect with environmental 
sustainability, including energy and chemical management, encompassing:

 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:

Research                                                                                      
Product development
Manufacturing
Real Estate Management 

Procurement                                                                      
 Logistics
Services
Software

Air emissions                                                                                      
Water management and  discharges
Waste management
Secondary containment
Soil and groundwater protection
Energy management and 

conservation
Environmental due diligence

Product stewardship and design-for-environment
Process environmental impact assessment
Chemical management                                                         
Environmental requirements involving 

procurement
Supplier requirements
Environmental incident reporting
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ISO 50001 Certification Strategy

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
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Corporate energy management plan
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Corporate Energy Management tools:  Energy Accounting System  

 Four energy accounting system categories
 Natural progression of capabilities

Level Accounting 
Category Energy Accounting IBM's Energy Accounting 

Systems

4 Engineering 
Accounting

1. Energy consumption compared to 
accurate engineering models
2. PUE, EUI and ECI benchmarking

Energy Management Dashboard
(3Q 2013)

3 Historical 
Accounting

1. Effective cost center management
2. Comparison to historical data
3. Complete variance reports and reasons 
for variations

BI@IBM Portal

2 Cost 
Accounting

1. Calculation of energy flows
2. Requires substantial energy metering
3. Efficient use of cost centers

Enterprise Energy Monitoring 
System (EEMS)
Measures Application

1 General 
Accounting

1. Basic site energy metering
2. Development of reports
3. Calculation of energy KPIs

Utility Accountant (UA)
Bill Entry
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General Accounting (Level 1)
 Bill Entry and Utility Accountant (UA) provide our core capabilities

 250 worldwide users

 9 energy commodities

 Over 40 currencies

 Over 25 energy units of 
measure

 Seamless conversion to any 
currency or units of measure for 
reporting purposes
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Pareto Analysis ( Level 1)
 Utility Accountant gathers data from 64 countries and 903 active sites

 Top 20 sites consume 55% of IBM’s energy

 Top 100 sites consume 85% of IBM’s energy
– WW EnMP’s Significant Energy Consumption 

1 101 201 301 401 501 601 701 801 901

Sites Percent 
Consumption

Top 20 55%
Top 100 85%
Top 100 plus Tier 2 Sites 95%
All Sites 100%
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Tabular Analysis (Level 1)

Building Clusters

Energy Systems Manufacturing & 
Research Data Centers Office Spaces

Hardware 
Development & 

Labs
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 

and Tools
30 % - - - - - - - - - 7 %

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%

 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) 
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Corporate monitoring tools: Cost Accounting (Level 2)
 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
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Advanced Energy Metering Solution (Level 2)

Weekend

Before

After

 Visualize and measure daily before and after impact of the project 
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Corporate monitoring tools:  Historical Accounting (Level 3) 
 Basic Year to Date (YTD) Variance Report

– Supplementary comments assist in understanding the situation

YTD Total Energy 
Consumption Report  260 worldwide users

 Top 100 Sites 
monitoring and 
reporting capabilities 
support the WW 
EnMP
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Data Quality (Completeness & Accuracy) (Level 3)

 Data quality is a pillar of our energy accounting system

 Leverage a variety of embedded tools and processes to ensure 
reporting integrity

 Comprehensive

 Easy to use Missing Data Report

Rate Diagnostic Report

Energy Conservation 
Data Quality Report
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Corporate energy management tools:  Level 4 Energy dashboard

Worldwide coverage

Easy access and comparison data

 Energy consumption comparisons and calculations
– Energy »Cost Index (ECI)
– Energy Use Intensity (EUI)
– Power Usage Effectiveness (PUE)
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Energy Cost Index (ECI) Benchmarking (Level 4)
 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

ESL-IC-13-10-39s

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



© 2013 IBM Corporation18

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

 IBM’s PUE performance measure is 1.65 or less 
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Corporate Energy Management Tools:  The Energy Checklists

 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 
question 

 Document action plans, energy savings and funding requirements

 All sites with major energy usage 

 have to complete
– Tier 1 sites (Top 100) Every two years
– Tier 2 sites Every three years
– Other sites  Every 5 years 

 Cooling System Questionnaire Example

 Cooling System - Work Plan Example
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IBM TRIRIGA ENERGY OPTIMIZATION (ITEO)’ Smarter building

INTELLIGENT

INTERCONNECTED

INSTRUMENTED

Analytics

Data Collection 
& Storage

Building Management Systems

IBM TRIRIGA Energy Optimization

Business Rules

Dashboard

Asset ManagementEvent Management Alerts & Anomalies 

ILOG

Business 
Intelligence

ITM and Tivoli 
Data 

Warehouse

Netcool 
OMNIbus

Maximo

Mash-Up 
Center

Lighting Plumbing HV/AC Security Meters

Weather

GOAL: Identify potential energy 
savings and 

reduce maintenance effort.
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ITEO ANALYTIC RULES

 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

Business rules alert when equipment is operating sub-optimally

– EXAMPLES 
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PROCESS FLOW

Work 
Order? 

Problem 
Corrected

Service 
Request

Savings
Calculated & 

Recorded

• Field 
Technician 
Makes Repair

• Feeds Back 
Problem 
Resolution via 
Maximo

• Analytics 
Detect an Issue

• Email 
Notification is 
Sent

• Maximo Service 
Request is 
Created

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

• Create Maximo 
Work Order for 
Repair

• Energy 
Coordinator 
Determines 
Savings

• Results 
Recorded in 
Maximo
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Im
plementatio

n

Peri
od 1

Peri
od 2

Peri
od 3

Peri
od 4

Peri
od 5

Peri
od 6

Peri
od 7

Peri
od 8

Peri
od 9

Baseline Energy Maint. Activity

SMARTER BUILDINGS SAVINGS MODEL

New Information
Drives Savings & 

more Work Orders

Areas of Maintenance Savings
• Root Cause Identification
• Fewer Total Customer Calls
• Reduced PM’s          
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SAVINGS RESULTS BY RULE

Heating or 
Cooling Valve 

Leaking

In Manual 
Override Mode

Cooling when 
Cold Outside

Simultaneous 
Heating & Cooling

Operating Outside 
of Schedule

Excessive Loading 
of Variable Freq. 

DrivesCooling Control 
Alert

Damper 
Leakage

All Other 
Rules
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Corporate Energy Program results

 Annual conservation target 3.5%

 Between 1990 and 2012, IBM 
– saved 6.1 billion kWh of electricity 

consumption
– Avoided 3.9 million metric tons of 

CO2 emissions (equal to 57 percent 
of the company’s 1990 global CO2 
emissions)

– Saved $477 million through its 
annual energy conservation actions.

Year Annual Energy 
conservation

2008 6.1%

2009 5.4%

2010 4.9%

2011 7.4%

2012 6.5%
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Conclusions  
 IBM has a comprehensive energy accounting system

– Enables monitoring, measurement and benchmarking capabilities

 Excellent results for energy conservation and benefits for the corporation

 ISO 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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