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Industrial Energy Efficiency
Metals Industry Case Study
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Germany

Thailand / Malaysia / Singapore

Australia

India

Existing locations

2011 major expansions

2012 expansions

400+ strong global 
team, including:
UK 350, North 
America 25, South 
Africa, 6, China 6, 
Italy 3, Germany 2, 
UAE 2

Disciplines:
Chemical, 
mechanical, 
electrical, 
automation, 
behavioural change, 
human factors. 
project management

Capability

Industrial Energy 
Efficiency

Process Safety 
Management

Asset Reliability 
& Integrity

Operations 
Improvement

Products
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Industrial Energy Efficiency
Case Study Overview

Industrial Energy Efficiency programme

Integrated Steel Mill, Southern Europe

53 Individual energy saving opportunities identified

Estimated electrical savings $5.5M to $6.8M/year

Additional gas savings of up to $8.2M per year

3 Opportunities agreed for immediate implementation 

Zero capital investment opportunities

Energy saving of $180K/year, payback <1year

5 Project Specifications developed

Energy savings up to $2.05M/year

Averaged payback on portfolio of < 2 years

The Industrial 
Energy Efficiency 
programme at the 
site focussed on key 
plant areas, 
including:

BOF Steelmaking 
plant

Blast Furnaces

Cowper Stoves

Power Plant

Sintering Plant

Hot Rolling Mill

Integrated Steel Mill, 
Southern Europe

Industrial Energy 
Efficiency scope:

Opportunity 
Identification Study on 
electrical systems

Energy Master Plan 
to develop Project 
Specifications for top 
5 projects “We are very 

pleased with the 
results.  ABB have 
defined very clearly 
where energy can be 
saved and how to 
achieve it. The work 
is really appreciated. 
It is better than just 
an audit”

European Energy 
Manager
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Industrial Energy Efficiency
Site Based Program Overview

ABB’s proven methodology to help customers reduce energy 
consumption.

Industrial Energy Efficiency is a 3 phase program, designed to 
deliver sustainable energy savings:

US$ 75M

Total energy saved 
per year, every year, 
via Industrial Energy 
Efficiency (IEE) 
across all industrial 
sectors since 2006.

“Find the Savings” “Develop the Solution” “Gain the Benefits”

On-site Assessment

Recommendations

Technology & Control

Behaviours & Practices

Monitoring & Targeting

Solution Options

Cost Estimates

Payback & ROI

Project Specification

ABB Services

ABB Technologies

Solution Implementation

Measure Success

Quantify Benefits

5% to 20%

Industrial Energy 
Efficiency saves 
between 5% and 
20% of our 
customers energy 
bill, dependent upon 
the industry and site 
specifics.Industrial Energy EfficiencyIndustrial Energy Efficiency

Opportunity 
Identification ImplementationMaster Plan
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Industrial Energy Efficiency
Scope of Supply

Opportunity Identification Study (Electrical Systems Only)

Hot Rolling Mill

13 other major electricity consumer areas

Energy Master Plan 

Limited to the ‘Top 5’ Opportunities

Alignment Workshop & Prioritisation Process

5 Project Specifications to be developed

Industrial Energy EfficiencyIndustrial Energy Efficiency

Opportunity 
Identification ImplementationMaster Plan
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Industrial Energy Efficiency
Opportunity Identification Overview

Industrial Energy EfficiencyIndustrial Energy Efficiency

Opportunity 
Identification ImplementationMaster Plan

PROCESSPROCESS UTILITIES UTILITIES 

Behaviours & Practices
Monitoring & Targeting
Technology & Control

On-site Assessment & Off-site Analysis

ORGANISATION  ORGANISATION  

http://images.google.co.uk/imgres?imgurl=http://www.picture-newsletter.com/transtowers/electricity.jpg&imgrefurl=http://www.picture-newsletter.com/transtowers/index.htm&h=776&w=1200&sz=154&hl=en&start=10&um=1&tbnid=pwEMlU2QQ3ikfM:&tbnh=97&tbnw=150&prev=/images%3Fq%3Delectricity%26svnum%3D10%26um%3D1%26hl%3Den%26rlz%3D1T4GZHZ_enDE240DE240%26sa%3DN
http://images.google.co.uk/imgres?imgurl=http://www.airliquide.th.com/images/p_cylinder.jpg&imgrefurl=http://www.airliquide.th.com/business/products.htm&h=160&w=120&sz=9&hl=en&start=65&um=1&tbnid=fIPRRYF73O7xUM:&tbnh=98&tbnw=74&prev=/images%3Fq%3Dair%2Bliquide%2Bnitrogen%26start%3D60%26ndsp%3D20%26um%3D1%26hl%3Den%26rlz%3D1T4GZHZ_enDE240DE240%26sa%3DN
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Opportunity Identification
Plant Areas/Unit Processes Considered

dd BOS & Sinter Plants
Ventilation systems – 1st, 2nd & 3rd fume 
catchment drivers. Sinter line combustion 
air control system and optimisation.

Blast Furnace Plant
Grinding & charging plants, Cowper stove 
operation, blast furnace auxiliary 
equipment and drives.

Power Plant
Power plant optimisation and control.
Optimum boiler combustion air and 
draught pressure control. 

Hot Rolling Mill
Cooling water systems, rolling mill drives, 
pumps, fans etc. Compressed air system 
overview.
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Opportunity Identification
Engagement Process

1 Request for InformationRequest for Information

3 Site AssessmentSite Assessment

4 Data AnalysisData Analysis

2 Initial Data ReviewInitial Data Review

5 Presentation of PortfolioPresentation of Portfolio

1st Phase completed Dec 2008

Completed within 8 weeks

Conducted by:

ABB Energy Consultants

ABB Specialist Engineers

Supported by:

Site Operations Personnel

Energy Manager

Staged Approach

On Site Assessment

Remote Analysis
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Opportunity Identification
Payback Chart – Blast Furnace Area



Opportunity Identification
Payback Chart – Hot Rolling Mill
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Opportunity Identification
Quick Win Example

PLANT AREA

Blast Furnace Cowper Stoves

OPPORTUNITY IDENTIFIED

Optimum combustion air header control

IGV controlled combustion air fan operating at less than 
optimum performance for system demand

SOLUTION

Eliminate opportunity for variable speed drive

Downgrade to redundant lower sized fan & motor

VALUE

$50K per year electricity savings

Less than 1 year payback (including verification)

ENERGY 
PROJECT #1
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Opportunity Identification
Quick Win Example

ENERGY 
PROJECT #1
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Opportunity Identification
Quick Win Example

ENERGY 
PROJECT #1

Cowper stove firing range:
Percentage of time Cowper stoves are fired

Cowper stove header flow rate:
Combustion air flow rates over time

Cowper stove header pressure:
Combustion air header pressure over time



© ABB Group 
April 19, 2011 | Slide 15

Opportunity Identification
Quick Win Example

ENERGY 
PROJECT #1
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Industrial Energy Efficiency
Opportunity Identification - Activities & Resources

Schedule 
(Week No) ABB Activities Client Activities Client 

Resources

1  - 2

Mobilise, tailor 
RFI as needed, 
issue & provide 

guidance

Mobilise, gather 
data, drawings 

etc.

Site Energy 
Champion + 

support

(part-time)

3
Review data & 
produce initial 
energy maps

Availability to 
answer basic 

queries.

Site Energy 
Champion as 

needed 

(occasional)

4
2 Lead 

consultants split 
into 2 teams

Coordination, 
liaison, Q&A, 

support 
additional data 

acquisition

Plant area (10) 
personnel & Site 

Energy 
Champion

(part-time)

5  - 7
ABB energy 

team with mix 
of resources

Availability to 
answer further 

questions

Site Energy 
Champion

(part-time)

8 Present & 
finalise Portfolio 

Portfolio review 
& feedback

Site Energy 
Champion + 
selected site 
management 
team (1/2 day)
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Industrial Energy Efficiency
Master Plan Overview

Industrial Energy EfficiencyIndustrial Energy Efficiency

Opportunity 
Identification ImplementationMaster Plan

Alignment Workshops

Quick Win Project Implementation
Enabling Programme

& Prioritisation Process

Project Specification

Opportunity ConfirmationTier 2:
Tier 1:

Consolidation

2 3 4

BA

III

Consolidation
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Industrial Energy Efficiency
Prioritisation Process

Opportunity Identification 
Portfolio

Energy saving 
opportunities by plant 
area or system

Prioritised by estimated 
simple payback times

Master Plan Portfolio

Energy saving projects 
by development and 
implementation priority

Projects prioritised by 
ranking process and 
payback
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Alignment Workshop Goals

Confirm opportunities

Reduce assumptions

Identify constraints

Agree potential ROI 

Prioritisation Process

Project ranking process

FEASIBLE

SIMPLE

QUICK

Agreed set of projects for 
development (Tier 1)

Industrial Energy Efficiency
Master Plan – Alignment Workshop
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Industrial Energy Efficiency
Prioritisation Process

CERTAIN
55

Witnessed technology within industry application, 
certain of success, 100% review team agreement.

Solution Confidence Solution Confidence Data ConfidenceData Confidence

ALMOST CERTAIN
44

Proven technology within application, success is 
anticipated, < 100% review team agreement.

POSSIBLE
11

No available technology identified, clear identified 
threat to success, less than 50% review team 
agreement that any practical solution is conceivable.

THREAT EXISTS
22

Unproven technology within specific application, data 
suggests success, <75% review team agreement.

EXPECTED
33

Documented solution for application, sound & 
established engineering principles, <100% review 
team agreement.

FeasibleFeasible

Archived historical data of process parameters 
confirms opportunity beyond doubt across all normal 
operating conditions.

Archived historical data of process parameters 
confirms opportunity over majority of expected 
operating conditions.

No data available to confirm opportunity, expected 
process parameters suggest success, clear 
requirement to measure and record data.

Local process parameter readings witnessed at 
expected levels. Site-based knowledge of typical 
operating ranges confirmed.

Snapshot of historical data confirms opportunity 
during a period of stable process operation, under 
normal operating conditions.
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Industrial Energy Efficiency
Prioritisation Chart

Prioritisation Chart
A visual representation of simple payback and project ranking as a 
combination of ‘feasible’, ‘simple’ and ‘quick’ parameter assessment.
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MASTER PLAN PORTFOLIO
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Master Plan – Tier 1
Project Specifications

Contains detailed project specific information to enable the 
implementation of the energy saving opportunity
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Master Plan – Tier 1
Project Specifications

May be supported with further documentation           
(e.g. vendor quotations)
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Opportunity Identification
Project Specification Example

PLANT AREA

Power Plant

OPPORTUNITY IDENTIFIED

Improve boiler efficiencies

IGV controlled FD/ID fan not operating with optimum control

SOLUTION

Install variable speed drives

Improve control loop to maintain optimum air-to-fuel ratios

VALUE

$8.2M per year gas savings (€$80K electrical savings)

Less than 2 year payback (including verification)

ENERGY 
PROJECT #2
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Opportunity Identification
Project Specification Example

ENERGY 
PROJECT #2
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Opportunity Identification
Project Specification Example

ENERGY 
PROJECT #2
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Opportunity Identification
Project Specification Example

ENERGY 
PROJECT #2
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Industrial Energy Efficiency
Master Plan - Activities & Resources

Schedule 
(Week No) ABB Activities Client Activities Client 

Resources

1  - 2

Prepare 
Workshop, 

facilitate, issue 
draft Master 

Plan

Attend 
workshop, 
confirm & 

prioritise projects 
for development 

Site Energy 
Champion + key 

stakeholders

(1 day +)

3  - 8

Develop specs 
and 

confirmation 
sheets, 

including 
schemes, 

estimates, risks, 
verification 

method.  
Programme 

management.

Provision of site / 
company specific 

information; 
liaison with 
preferred 

vendors where 
necessary

Site Energy 
Champion + 

support 
(especially 
engineering 

team)

(part-time)

9

Present Master 
Plan for 

implementation 
/ progress 

review / further 
development

Confirm / review; 
implement Quick 

Wins & Tier 1 
projects, select 

Tier 2 projects to 
advance

Site Energy 
Champion + 
selected site 
management 
team (1/2 day)
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Industrial Energy Efficiency
Implementation

Industrial Energy EfficiencyIndustrial Energy Efficiency

Opportunity 
Identification ImplementationMaster Plan

ABB Energy Team

ABB Engineering

ABB Service

ABB Automation & 
Technologies

Client Energy Team

Client Engineering

Client Contractor

3rd Party/OEM 
Technologies

EXPERTISEEXPERTISE

ENGINEERINGENGINEERING

EXECUTIONEXECUTION

TECHNOLOGYTECHNOLOGY

ABB Programme 
Manager Client SponsorMANAGEMENTMANAGEMENT
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Return on Investment?
Estimates indicate < 2 year averaged payback

Industrial Energy Efficiency Projects
Source: Industrial Energy Efficiency programme conducted at an integrated 
steel mill in Southern Europe, completed early 2009.

0 200 400 600 800 1000 1200 1400 1600

Power Plant

Cowper Stoves

BOS Plant

Hot Rolling Mill

Cooling Towers

Plant Area

Investment Cost & Energy Savings (Thousand Euros/year)

Example Project Savings

Example Project Costs
< 2 Years

Averaged payback of 
the energy saving 
project portfolio across 
the site was estimated 
at less than 2 years.

FAN, PUMP &  PROCESS CONTROL

ELECTRICAL

FAN VSDs

OPTIMUM AIR-TO-FUEL RATIO + FAN VSDs

< 1 Year
Some exceptional 
projects were 
identified with simple 
payback of less than 
1 year.

EQUIPMENT SELECTION
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Industrial Energy Efficiency
Programme Value Creation

En
er

gy
 C

os
t Current Plant 

Energy Cost

Theoretical 
Energy Intensity 

Industrial Energy 
Efficiency  Benefit

Lost Energy 
Costs

Reduction in Energy 
Costs With IEE

Opportunity 
Identification Master Plan Implementation

Quick Wins 
Industrial Energy 
Efficiency identifies 
zero or low capital 
investment projects to 
save energy that can 
be implemented 
immediately as “quick 
wins”.

Projects
Following the 
identification of 
energy saving 
projects and 
development of the 
Master Plan, projects 
are implemented 
according to a 
prioritised plan.
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Lessons from the project

Quick payback opportunities are often still available

Identifying the potential requires understanding of 
technology + operation + constraints

Need to consider both Thermal and Electrical energy

Benefits from sharing experiences across industry sectors

Objective prioritisation of Opportunity Portfolio by joint 
team yields real benefits
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