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How to develop an effective energy
management plan according to business

type

A presentation by Cecilia Hall
Head of Marketing and Business Developments for KONsys Intl.
Developers for AVReporter Energy Management Software
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- Do not forget
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Reasons

- Be competitive (calculating
profit margins, pricing
strategy, reducing costs)

- Utilize Energy supplies
efficiently

- Mitigate climate change

- Enhance corporate image




... In general w
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Typical end-user problems

- Lack of overview of the energy
system and not knowing where
energy is consumed

- Energy costs increase and the
top level management wants to
cut costs

- Benchmarks show that
consumption is too high in
comparison to comparable sites
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Energy Management Planning Process

1.

L 0 N O U bk WD

Appoint an energy manager or energy team or assign
responsibilities

Define the goals of the analysis

Define the system boundaries

Collect data

Develop an Input-Output analysis and a flow chart
Set up the basis for the Energy Information System
Prepare a register of legislation

Develop and Energy Management Manual
Develop a communication strategy

10. Carry out an Internal Audit
11. Implement a review by top management



Energy Management Planning Process

ACTION PLAN

= Measure energy usage
= Review, compare, technology trends
= Analysis of findings, timing

= Fix the basics then Automate

= Monitor and control M0tementatio®

2)

Visioning

[3)

Analysis Deliverables

Investigation

* Inlerviews * Review findings * Design opportunities * Final master plan - single

* Identify constraints » Consider technology trends  ® Utility opportunities opproach

* Dola gothering * Clarify vision * Financiol merit * Schedule ond phosing

* Sustainability and energy  *® Confirm plan forward * Timing to implement * Communication tools
audits * Droft master plon - mulliple  ® Supporting

approoches documentation



Energy Consumption Trends by Business Type
: . s
The Type of Businesses- Typical demands

Industrial |y
prOdUCtlon e Agriculture

/_ \{- Buildings (office complexes, shopping
centers ...etc)

e Restaurants

Building * Lodzing

e Healthcare

Complexes |fere

e Government

’0 Warehousing



https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Manufacturing
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Manufacturing
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Manufacturing
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Manufacturing
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Buildings
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Restaurants
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Lodging
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/healthcare
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Schools
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/government
https://www.sce.com/wps/portal/home/business/ems/!ut/p/b0/04_Sj9CPykssy0xPLMnMz0vMAfGjzOINLdwdPTyDDTwtfMLMDTyd3IMDwwLCDDwDTPQLsh0VAXBHDI0!/?1dmy&urile=wcm:path:/SCE_Content_en/Content/business/ems/Warehousing

Energy Consumption Trends by Business Type W

Retail - Non-Food Stores SyS

M Interior Lighting
M Heating

m Cooling

W Fans

M Plug & Process

m Refrigeration

Retail - Grocery & Convenience Stores

H Cooling

m Refrigeration
W Lighting

M Ventilation

m Miscellaneous

M Water Heating




Energy Consumption Trends by Business Type

Buildings - Offices

M Cooling

m Lighting

m Ventilation
M Other

m Computers

W Space Heating

Buildings - Data Centers

m Cooling

m Ventilation

u Other

m Office Equipment




Energy Consumption Trends by Business Type

Restaurants

m Cooling

m Refrigeration
m Lighting

B Water Heating
W Space Heating

m Equipment

Lodging

H Cooling
M Lighting
m Miscellaneous
B Water Heating
M Space Heating

m Cooking



Energy Consumption Trends by Business Type

Healthcare

m Cooling

m Lighting

= Ventilation

m Other

= Computers

m Space Heating

Government

m Cooling

W Lighting

m Ventilation

M Miscellaneous
W Space Heating

m Office Equipment



Energy Consumption Trends by Business Type W
S

Warehousing - Non-Refrigerated Warehouses

m Cooling

m Refrigeration

m Lighting

= Ventilation

= Water Heating

m Office Equipment

Warehousing - Refrigerated
Warehouses

M Cooling

m Refrigeration
W Lighting

M Ventilation

m Other




Energy Consumption Trends by Business Type

Water and Wastewater - Wastewater

= Aeration

= Pumping

= Solids Processing

= Lighting and Buildings

Water and Wastewater - Water

B Distribution Pumping
B In-plant Pumping

m Building Energy

B Raw Pumping

B Treatment



Energy Consumption Trends by Business Type

Schools - Colleges & Universities

m Lighting

= Ventilation

= Water Heating

u Other

m Office Equipment
m Space Cooling

Agriculture

M Lighting

m Ventilation

m Milk Cooling

B Water Handling
® Vacuum Pumps

m Water Systems



Energy Consumption Trends by Business Type

Manufacturing

15 -1

= Refrigeration
m Lighting

= Motors

= Pumps/Fans
“HVAC

Food Processing - Meat Processing

® Cooling and Chilling
® Packaging

 Processing




Energy Consumption Trends by Business Type

Food Processing - Cooked-Fruit Canning

u Cooling and Chilling
m Packaging

= Processing

/ Food Processing - Fluid Milk \

m Other

m Cooling and Chilling
m Packaging

m Processing

%




Case Study on a small dairy- Food Processing W
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An SME Case Study on a small dairy manufacturing company

- Budget will dictate

- Energy Audit: an analysis of the
current energy use to identify
savings opportunities, customized to
the type of business with the aim to
reduce energy use and lower
operating costs.

- Choose strategy:

a) Simple, low-cost instant energy
savers (temp.)

b) Invest in new, energy-efficient
equipment, like compressed air
systems, refrigeration systems,
variable speed drives,
Infrastructure improvements, like
complex energy management
system (long-term)

Food Processing Business

Electricity Use'’

Meat Procassing

Coaling & Chilling L T9%
Packaging 17%
L T L %

Cookad-Fruit Canning
Processing co. s v 42%
o] T T 40%
Coaling & Chilling o9
Other qu

Fluid Milk
Cooling & Chilling _35%
Packaging 28%
Processing ... et e 14%
L T . 23%

e T
Frocessing @ T
Packzgng &
Coolng
& Chikrg
Maat Cocked Frun Fluid Mik
Frocessing Canning

! EScuren! Focd Produet o9d Jivardoda. Auoust 2003 Miveaae Bdbaley fumbesl



Simple, low-cost instant energy savers

a., Low-cost energy savers

/EITime It Right \

Shift use of non-essential
electrical equipment to
before or after peak hours

= Charge batteries and
battery-operated
equipment before or after
peak hours

= Reduce or shift production
tasks

= Schedule batch or
continuous process around
planned peak hours

N /

dKeep The Cool

Refrigeration is one of the biggest energy
guzzlers in most food processing.

= Pre-cool, then reduce or shift refrigeration
load

= |Install refrigeration curtains and auto door
closers on refrigeration units

= Delay electric resistant defrost controls
= |nsulate bare suction lines

= Benefit from lower unplanned repair costs,
cost-covering incentives, lower energy bills,

= improved air quality and system reliability
with heating-ventilation-air conditioning
(HVAC) optimization

Sys



Simple, low-cost instant energy savers w

JPower Down

Ensure equipments, motors and

facility aren’t using energy

unnecessarily

= Reduce air compressors and
processing loads using pre-
programmed load shed
strategies

= Adjust variable-speed drive
controls for fans, blowers, and
pumps

= |Install a variable frequency drive
(VFD) to control the frequency
of the electrical power supplied
to your heat pump or fan

= Turn off vertical lifts, conveyor
belts and non-essential process

Quipment /

Sys

QFlip the Switch

for energy-efficient LEDs

= Replace warehouse and other high-bay
lighting with high intensity discharge (HID)
lamps or high-bay fluorescent fixtures

= |Install occupancy sensors in general usage
areas so that lights turn on only when area
is occupied and automatically turn off
when it isn’t

= |Install dimmable ballasts to control the
current passing through fluorescent lamps.
Lower light levels use less energy, and
dimming enhances employee comfort

= Replace lighting fixtures with metal-halide
lamps, which have high about twice the
efficiency of mercury vapor lights and 3 to
5 times that of incandescent lights



b., Power Tools for Long-Term Savings

Implementing an Energy Management metering and monitoring system for an
accurate and continuous decision making process

Energy management data is derived,
recorded and stored by a system of
hardware and software components, Monitor Analyse Control
displaying vital data ready for
analytic investigation.
£ Pl T '.-r" N

The same data will relate to a ~

: Utilities Utility Tariffs Deamand & Consumption
number of dnﬁferent areas of the | S, | e e « Demand hansgement Systen
business and intended as the basis Eﬂmlggilﬁsal Rir . ge[nagrd]t}?harges s Emergency Load Shedding

2 a5, L & ~dlE Ians - ;
from which energy management Electricity Peak Shaving
2 c B B & Boiler Control'Optimzation
deC|S|0nS can be made: SaE Erggfﬁlﬁiﬁa?;;#mes & ChillerCooling Tower Control £
* Energy consumptions and costs e Energy Per Urit Optimization

*  Production levels & Efficient hMotors & Gears

i Solution Options & Variable Frequency Drives
* Power q.uallty ' s Energy Strategy s HUAC-R
* Purchasing energy saving technology » Energy Sources a Co-Generation
 Benchmarking (efficiency, price 3 J |+ Solution RO J| = capacitor Bark Cortralier

Frocurement

calculations etc..)
* Creating calculations, analytics and S S —

forecast for the regular Energy Report, a Load Shaping

EMS documentation \ /

a On-Site Generation




Project background w
Background SYyS
The ,Orségitej” dairy processing the milk using sensitive technologies. Processes
15 000 liters of milk per week, employing 14 people. The technologies use large
quantity of water, vapor and gas. The manufacturing process requires steady

temperature and reliable and continuous energy supply. The building was planned
by architects to use integrated green technology the most efficient way.
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Demand of customer Yy

The goal was to optimize the energy consumption throughout the manufacturing process
(storage cooling in this case was managed by the use of geo-cellar) and the heating and
lighting system of the building, using integrated green technologies so the requirements
were:

- Real time measurement of utilities (water, gas, electricity, waste water) used in
production

- Store and analyze the collected data (energy usage forecasting from production data)

- Analyze the quality of the supplied energy

« Automatic temperature control in the building based on measured data

- Lighting control based on the presence of the crew and the current visibility conditions
- Solar heating system control designed to supplement the dairy’s energy need

- Controlling recycling of waste heat system from technology

- Preparation of energy cost and internal cost allocation reports (calculation of energy cost
per production unit)

« Customized report and dashboard creation (company logo, currency, individual layout,
local language support)

- Unlimited possibilities of report preparation functions: KPI reports, Green House Gases
reports, CO2 emission calculations, optimization of energy bookings, examination of
guality features, efficiency statements of renewable energy source application

« Track and manage GHG emissions
- Connection to 3rd party systems and databases (ERP, SCADA and Stock registry system)
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- Energy distribution and placement of electrical measuring devices

(Prisma electrical cabinets, CM power quality meter, PM710 power meters,
PM9C power meters)

- Temperature and lighting control subsystem (TAC equipment and
Twido PLCs, Magelis terminal)

« Controlling solar heating system and recycling of waste heat
system (Twido PLCs and Magelis terminals, TAC sensors and heat meters)

- Gas, water and sewage meters
- AVReporter Advanced Edition Monitoring and Reporting software

Ml Desktop Manager for AVReporter =& =]
File Help

7 @ | €5 |« Favourites: Ix Demand Power Dashboard.biq

Application Browser

Wl Desktop Manager for AVReporter

File  Help = — »
: = - . Bl Report [ABC CO| (=-J) AVReporter seftings b
|23 @ |77 © | Favourites: I Demand Power Dashboard.biq —rerml ﬂ ARenotor reports Power Factor
Application Browser T 2 =
A\Reporer etings ; - . @ Poduciontnes Repors < Tablevew EEE
AVReporter reports ; Green House Gases Rq| wwwen oo P - ] EH 41 odnb M| « 0@ SBwE| 5% B
= & ProductionLines Reports R [=]l@lE=] L
= Energy Usage Reports R EHIK 41 of 2 b D! ) ! = ! !l ! 2 | [ * 2 0.2010.03.08.0:00:58)
Power Reports Gr . L i
onLi 2 Bl Report [Energy and Cost allocation Dashboard.biq - Summary Dashboare i powar Fa) 5|
@ ProductonLine 1 4 | % BIReport Energy and Cost allocation Dashboard.biq - Summary Dashboard] . o Line chart view
e - —_ — N FactoryRoom 1 FactoryRoom 1
& ProductionLine 2 E|H41 o2 M|«QO@ SBaE-| 5% EIH41 o2 M|« 0@ SEBuE- Find | Next otor3Current B{IB)  Motord-Current CIIC)
P Pervious Month - Daily Electrical Energy Consumption (2010.02.01.0:00:00-2010.03.01.0:00:59) = = -
O0) - (6 we wevtergwimmiomizone]| [ #2- DashbOQIA  Eneroyana ost summary e :
= C roeemed 025 5
9 Kedvencek ‘@K""SYS 0.85 15
255 2685
AVREPORTER SOFTWARES AL PRODUCTS SR D - " | e w22
T r ] E 3 1 0,85
Supy
Home page 1 095
e P——— e e
B Abou e et -
i languages. In futl e | 0.95
hews: @ English Energy Costs/Product (B . E . -
References and
i = st e
Case Studies of Energy P Deutsch O 107,95 107,05
: 1022 1014
el W Portuguese i| First sample date: 2010.02.01. B 08
ONLINE knowledgebase I 1 Frangias 0.85 145
© Oniine Trainings and A 5725 551
Tours i1 1taliano 03 155
© Downloads = Espafiol 4is:wmm 137.5
8 ) ks
Buy Now (eBusiness) i Polskd e [ —svarsinon rm e gy ] e
: « i L
Software Registration g G
172 Designeg oy SasicRepomer G010.03.11. 1047:57) k2 3
gomnectiomy Onine. TRV Download new lanquage database ‘1 L} i ] * | frole date: 2010.03.07. 23:45:00 £ v I<
S A First sample date: 2010.02.02. 0:00:01 Last sample date: 2010.03.01, 0:00:03 & v |< << < RevenueMet > >> >| o v
(- m » I
System name 10.29.3.11\SMS3000 2010.03.11. 10:55:06




The structure of the system Ig}
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=%  AVReporter
1 | Advanced

‘h. -~
| \:’ “
Microsoft Navision ERP system (supply chain

mgmnt, employee performance) Managers -E AVReporter

client_3
MmN e
o AVReporter
7 | WEB Client
eado s A Vijeo Citect
SCADA system-
!AVReporter ! AVReporter : ; prouction
j Client_1 j client_2
- - -
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The Achievements of the implemented Energy Management System

Orségtej Dairy Manufacturing can be called as a model application for
automated production facilities.

- The system provides information for continuous operation of the facility
- Optimizes the energy usage efficiently

- Provides the necessary data for maintenance work

- Ensures the continuous production and the quality of the product

- AVReporter Energy Management Software, Microsoft Navision ERP system
and Vijeo Citect SCADA and performs analysis on the data efficiently

- AVReporter is capable to break down the used energy per production unit. It
helps the management price their product on the market correctly.

- The Energy Management Software also supports renewable energy usage by
providing analysis on the share of the used solar energy and the CO2
emission.

- AVReporter is easy to use and the reports and dashboards are available in
different languages. It helps communication between the local personnel and
the management abroad.




Do not forget!!!

The involvement of HUMANS
( \  MOTIVATE:

qg;y‘s

e Show energy issues are being = Ask them to help identify actions that
taken seriously by could be taken- offer a reward
management = |nitiate an energy-awareness raising

¢ Raise awareness amongst campaign to promote energy efficiency
staff = Establish clear and achievable energy

e Communicate a good reduction targets

message externally to = Agree how key responsibilities should be
interested parties allocated

=  Report results simply, clearly and
relevantly to staff

= Share the glory — to maintain enthusiasm
for energy conservation you must

= ensure that people get praise and credit
for making savings

=  Promote energy measures in internal
newsletters, websites, staff briefings etc

= Link work energy savings to measures
they can take at home




Thank you W
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Thank you for your attention.
Should you need any further
general or technical information,
please get in touch.

Covitsn AtV

Head of Marketing and Business Developments
For AVReporter Energy Management Software
At KONsys International

M: +36 20 403 8555

E: cecilia.hall@konsys.hu

W: www.konsys-international.com
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