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Energy Management Systems (EnMS)

ISO 50001-EnMS implementation examples — Benefits and costs
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How do you get a well implementeg_EnM ?
» Real interest from top management = ’

* Real involvement from employees (project groups)
* Time allocated to work with EMS

 Stable organisation

* Personal involvement

* External consultants, sparring partners

* External attention

* Satisfying allocation of resources

* Internal project groups, networking

* Concrete results

* Excellent communication

The above bullets are based on danish evaluation of EnMS projects
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Case Study ORTA ANADOLU (textile)-1

* About the company:

* Textile company, main production denim, over 60
million meters yearly.

* Integrated faclity for spinning, indigo dyeing,
weaving and finishing.

* Orta holds several ISO certificates: 9001, 14001,
14064, 18001, 27001, 10002
* Business Case for EnMs:
* Very positive experience from other ISO systems
* Rising energy prices in Turkey

* Improvement of energy performance and thereby
reduce overall cost

* Reduce environmental foodprint

CASE STUDY SNAPSHOT

Industry- | Textile

Location:

Tatal lmplemmlgnn
Lt

Eayseri, Turkey
417,083 USD
Elecicity & panmral

Enhf5 Brope:

Anral Ensrgy Savimgs: | 11,600 MW (st}

Firancial Savings: | =300,300 UED

GHG Feduction: | 3,434 tC0 ag.

Crrerall Payback: | 2 months

Objectives Period: | 3 years

Time to Implement Enb{3:| I vear
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Case Study ORTA ANADOLU (textile)-2

EnMS Implementation Benefits

* Management became committed to the introduction of the EnMS and allocated
resources for implementation of the system, manpower, energy meters, training etc.

* Relationships between drivers and energy sources were identified with regression analysis

* Significant energy users (SEUs) were defined, enabling operators to use their time and energy
efficiently

* Opportunities list and action list were created — continual improvement
* Procedures for operational control, energy, efficient design (EED), EE procurement (EEP),
* and EE maintenance (EEM) were created,

* Internal Rate of Return (IRR),Net Present Value (NPV) were used to determine benefits of
projects instead of basic payback method,

* The training provided by UNIDO to selected members of the energy team led to better
appreciation of the EnMS process and deepened their understanding of the process

* EnMS awareness trainings were planned and implemented for employees, SEU operators
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Case Study ORTA ANADOLU (textile)-3

Saving Opportunities Achieved

Measure

Eliminate the stenter water application processes

VSD application to the exhaust fans of all stenters

Steam trap inspection and maintenance system establishment
Renewal of the isolations of steam lines

V3D application to boiler fans of Ram-1

Isolation an Denim Washing Machine completely

Totals (for 14 EE projects)

Mote: Savings and inwestments for electricity and natural gas achiewed within 2016,

Savings Savings Investment Payback
MWh TL TL Month
439 38,700 0 Quick Win
762 58,750 1,900 =1
3187 425,000 50,000 1
2,253 328,000 72,700 3
GO0 21,000 40,900 6
440 36,300 56,250 19
10,399 425,000 . 84,000 2

Erik, if these numbers are meant to be in USD, |
think that you need to write it somewhere,
otherwise the TL at the top of the columns and
the numbers in TL are confusing

TIMELINE

Oct - 2015
EnMS User Training

Oct - 2015
1 - Energy Policy & Energy Team

Nov - 2015
2 - Data Collection & Analysis (energy, prod., etc.

Dec - 2015
3 - Data Analysis, Identification of SEUs and Drivers
Identification of Saving Opportunities

Feb - 2016
4 - Objectives, Targets and Action Plan
5 - Targets and Action Plan

Apr - 2016
6 - Operational Control

May - 16 o
7 - Procurement, Design and _Tra_lm_ng Plans
8 - Preparation for Checking Module
Implementation of EnMS and EE Interventions

Jn -2016

Internal Audit and Manacement Review




RN

UNIDO UNITED NATIONS

Wy

INDUSTRIAL DEVELOPMENT ORGANIZATION

&

SUSTAINABLE
DEVELOPMENT

G4L:ALS

Case Study EGE CELIK (Iron & Steel Industry)-1

* About the Company:

Ege Celik is a iron & steel company, founded to produce steel billets, bars
and wire rods

Steel is produced from scrap in electric arc furnaces,annual production
capacity of 2,000,000 tons, and there are 600 employees

Celik holds several ISO certificates, 9001, 14001, 50001,18001

e Business Case for EnMs:

* Celik were motivated to implement EnMS by the clear

understanding of being energy intensive

Production cost ratio 11-15% over the past 3 years. Due to
poor market conditions the plant was starting & stopping
daily

Due to increasing energy prices it was clear to the company’s
top management that a serious commitment to improving
their energy performance to reduce its overall costs is the
only way forward.

CASE STUDY SNAPSHOT

Industry:

Iron & steel

Location:

izmir, Turkey

Total Implementation
Cost:

287,000 UsD

EnMS Scope:

Electrici

Annual Energy Savings:

4,100 M\Wh (est.)

Financial Savings:

=209,000 UsSD

GHG Reduction:

>2,250 tCO, eq.

Owverall Payback:

16 months

Objectives Period:

3 years

Time to Implement

| 1 year
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Case Study EGE CELIK (Iron & Steel Industry)-2

* EnMS Implementation Benefits

Importance of top management commitment

Significant energy users (SEUs) defined, data examined/analyzed
New techniques like regression analysis for objective data analyze
Focus on critical operational parameters

Focus on energy efficient design and procurement

Better financial assesment methods,IRR, NPV, Life Cycle

Department managers are now taking into account energy performance at their own
processes

Now energy efficiency/saving related employee suggestions



M) @

/@\ Y i
"_VINIDO UNITED NATIONS SUSTAINABLE
w INDUSTRIAL DEVELOPMENT ORGANIZATION DEVELOPMENT

N GLALS

Case Study EGE CELIK (Iron & Steel Industry)-3

Saving Opportunities Achieved TIMELINE
Nowv - 2016
MEasine Savings Savings Investment Payback User Tr 5
MWh $ $ Month | Eeifcy 2&016 T
S . 3 - Energy Po Energy Team
Optimization of compressed air production 840 37,800 3,000 1 - -
e
VSD application to EAF waste gas cooling pump 508 22,869 9,680 5 2 - Data Collection & Aﬂ)ﬂlYSiS (energy, prod..
etc.
VSD application to LF 1&2 cooling pumps 532 23,940 15,000 8 Feb 2017
Replacing of water pump for bar and rod mil 393 17,671 20,240 14 B - il e, I[‘}‘ne?:f;f;“ﬁ"“ RIEERES.
Joker air compressor application & automation 604 52,828 220,000 50 Identification of Saving Opportunities
Mar - 2017
-------------- 4 - Objectives, Targets and Action Plan
: 5 - Targets and Action Plan
Totals (for 8 EE projects) 4,076 209,100 286,900 16
Mote: Savings and investments for electricity achieved before 2017. Apr_— s
6 - Operational Control
May - 2017

7 - Procurement, Design and Traiming Plans
8 - Preparation for Checking Module
Implementation of EnMS and EE Interventions

Jun - 2017
Internal Audit and Management Review
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What can a well implemented EnMS deliver ?
| wwmcon | GoEnergi

Emrgiudvis.

Non Energy Benefits (NEBs) at
SHANOLA:

Annual energy saving:
880,000 kWh electricity
3,150,000 kWh heat

Investment:
0.5 mio. USD over 13 years

Energiledelse skaber
overskud hos Scanola

NEBs are those costs and
benefits that are not part of the
costs, or the avoided cost, of
the energy from the utility.

Has man pforbruget | system. Det har betydet store
bedre

nmm.veﬂts;m{uhnpamﬂmmmldua;gcMwoputytmunmnm
P P

gangs! e

Annual saving: 0.4 mio USD

Annual return: 450 %

Increased productivity 35%

Possibility to produce around

the clock
"Fabrikken karer kon- dp s - =
stant og udnytter energr- Monitoring mak_es it pos<ihle
en bedre. Vi har sparet to catch errors in the bud
penge, og produktions-
kapaciteten er steget”

Claus Ermmertsen
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The unique nature of EnMS-ISO 50001

Comparison of project savings and EnMS unique enabled savings

g8
100%

80%
50%
40%

20%

0%
Company 1 Company 2 Company 3 Company 4 Company 5 Company 8 Company 7 Company 8 Company 9

EnMS unique enabled savings B Project savings

There is evidence that energy management systems unlock energy savings beyond those from
technology replacement or process upgrades

Note: Companies 1-9 are medium-sized and large companies from metal processing, chemicals, automotive, construction material and
power generation sectors in Egypt, North Macedonia, South Africa and Turkey
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What can be achieved by behavior change ?

* From US Superior energy program , companies reach savings
between 6% and 25% , 70% of the savings comes from low ENERGY | Chere) Effciency &
cost/no cost.

Renewable Energy

* DNV offer assistance to companies to implement energy DNV in the Nederland
efficient culture 10%, savings whithin the first 18 months nthe lederiands

* Behavior program in the Royal Danish Post 14 % savings

* Reduction of idle electricity in Volvo construction machines, &
result 25% reduction in electricity consumption



™

UNID UNITED NATIONS SUSTAINABLE

NS4 INDUSTRIAL DEVELOPMENT ORGANIZATION DEVELOPMENT

SXE GOALS
)

Elements of the Danish VA-scheme

To get an agreement the company must:

* Be certified by ISO 50001 energy management system + DEA additional

* requirements (procurement, design, reporting)

* Implement energy saving project with a pay back time up to 5 years
Examine special investigations for energy efficiency (mandatory areas
+ inspiration from DEA)

* Send avyearly report to DEA regarding progress on energy saving
projects (completed and new ones)

* DEA and the company negotiate the conditions of agreement
* Agreement will be signed by both parties
* An agreement last up to 3 years

* In return the companies get a subsidy to their electricity tax of, up to 85%
of the tax (2018 ~ 0.13 EURO/kWh)

o If requirements are not met, the subsidy must be paid back
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Danish Energy Agency evaluation results

Evaluation made by different consultants HHS Teknik, 2013 Petersen, 2017
Period covered by evaluation 2000-2003 2006-2011 2010-2013

Final energy consumption, DK J 666 633 611

i P
Energy consumption, total manufacturing indust PJ 113 96 85

% 1 s "

Pl 59 45 s

% 5 “ e
o

- share of DK energy cons.

Obtained enerav savinas PJ 28 2.4 a3

- share of energy cons., VA-companies % 5 5 6
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What is the cost to implement EnMS
* DIffICUIt qUStlon : ERNEST ORLANDO LAWRENCE

« How experinced is the company with -

management systems? Assessing the Costs and Benefits of
. the Superior Energy Performance
How much will they do them self or P =

leave to consultant’s? - -
Silver
* How ambitious ? 2’ A Pt
261 — . 89x 52|
* What’s the hourly rate 34
* Etc. ol
gar
¢
m - ~
' o A pme— - . —
% 05 1.0 1.5 20 25 3.0 as
Baseline Annual Source Energy Consumption (TBtu)

The SEP programme includes also comprehensive verification process
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Empirical evidence shows that:

* The more staff time is allocated to EnMS implementation (especially
during the first 1-2 years) the bigger are the savings in
short/medium/long term = usually no cost

* First year of EnMS implementation can/should focus only on
consultancy support and operational control = optimize existing assets

* Operations and maintenance budget can support EnMS
implementation

* Projects and investments to suit company’s and market’s capacities,
also in terms of incentives, services and financing available
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