MITSUBISHI
ELECTRIC

Changes for the Better

Mitsubishi Electric

Energy Management System for
Factory (FEMS) & Building (BEMS)

21 Nov. 2018
K. Miyashita, President
Mitsubishi Electric do Brasil



MlTSL,BISHI for a greener tomorrow
ELECTRIC @

Changes for the Better

1. Mitsubishi Electric Corporation - Overview & Policy
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Changes for the Better

Mitsubishi Electric Corporation

Head Office: Marunouchi, Tokyo, Japan
President & CEO: Takeshi Sugiyama
Established: Jan. 15, 1921 (100t year in 2021)

Consolidated Net Sales: 4,431 Bil JPY ( US$ 40 Bil. Net Sales, FY2017)

Operating Income: 319 Bil JPY ( US$ 2.9 Bil. Profit, FY2017)
Employees: 142,000 (in 40 countries)

Fortune Global 500 No. 279 (25t in Japan)

Rating Moody’s Al Standard & Poor’s A+

Mitsubishi Electric do Brasil

Mitsubishi Electric do Brasil / MELCO Automotivos do Brasil
150 employees
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Changes for the Better

Corporate The Mitsubishi Electric Group will continually improve its technologies
Missi and services by applying creativity to all aspects of its business.
ISsion By doing so, we enhance the quality of life in our society.
v
Embodiment Growth Targets to be Achieved by FY2020
of the “Global Leading Green Company” |E GEE TR R EIEe
Cgrp_orate OPM 8% or more
Mission
o Provide Products, Systems, and Services Globally
Initiatives to
Create Value Make Strong Businesse Technology Syner_gieD
Stronger Business Synergies

Contemporary : . .
] | oy e T

Society
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Changes for the Better

Mitsubishi Electric group will contribute to meeting the SDGs' globally shared 17
goals by continuing to pursue sustainable growth through all corporate activities,
including value creation to solve challenges in society
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AN

Building Solution

i

BUILDING REFRIGERATION UNINTERRUPTIBLE
AUTOMATION SYSTEMS POWER SUPPLIES

¢

Automation &

©;

(=) @ Energy Saving
INDUSTRIAL PROCESS EDM/LASER Solution
AUTOMATION AUTOMATION AND CNC
m Social Infrastructure
e & Transportation
TRANSPORTATION VISUAL INFORMATION aromorve  Solution

SYSTEMS SYSTEMS COMPONENTS
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OECD

Electrical Energy Cost /Industry
(USS/100KWH in 2017)
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(Source: DECC, OECD countries)
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2-1 FEMS (Factory Energy Management System)
2-2  BEMS (Building Energy Management System)

2-3  Other EnMS
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2-1 FEMS (Factory Energy Management System)
2-2  BEMS (Building Energy Management System)

2-3  Other EnMS
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e-F@actory objective:

To make information from

factory(shop floor) %ﬂ"n",’ since2003

available to improve

. . . Supply chain ABractirement (s’;':?bau':i‘zn
productivity, quality, —— Preton
i i S e
energy saving, efficiency, —— (A

ERP scMm =
etc. CAD/CAM Simulator SCADA

et e

Dala primmary processing/ .
analysss Vaka handivng,

Edge-computing “ Edge Computing Products

X EDGECROSS,

Shop floor LY { B 2:’ongt:2nl':1er:able rfx Mechatronics /"‘ ~ ' Energy-saving

. SUStalnablllty . .
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%’h““,’ since2003

Edge-computing

i i Tl ool -# 1
] ) | m ;; T4 )
"lﬁm '5 = . .
\

~ Low Voltage Switchgears

‘- Energy Measurement Servo System Variable : —
\ " Products { ! Frequency Drive with Measurement and Communication
Shop floor \ ‘ \ " | 2z
Productivity

Sustainability

. . 11
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Changes for the Better

Protection and Measurement
Optimize process :

control for variable | Not only protect your
demand and system, but keep

personalized items maintenance easier by
! using measurement circuit

Understand energy
consumption, acquiring
data for trend analysis

. breakers.
and actions. ,
% o) Control and Visualize Store and Control
.D.rlve Moto.rs with ﬂ'_'e Lo your entire Factory, energy information in a
efficient solu.tlon red.ucmg energy - taking energy saving el et seluiion.
consumption and increasing . Q e N P I S T e g
. time information. access.
[ : M _ T Te e T N . :
; | o Bl E
i i SCADA : Energy i
E Efficient Motor Control : : (MC Works 64) i Management |

L.. (EcoWebServer)

12
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Mitsubishi Electric - Fukuyama Factory Case

I MITSUBISHI ELECTRIC — FUKUYAMA WORKS

Since: February 1%, 1943
Facilities:  95,000m?
Employee: 2,000

Visitors: 10,000 + /year

Manufacturing process of products:

= Circuit Breakers (ACB, MCCB)

= Measurement & Control equipment
(Power Meter, EcoWebServer etc.)

More than 1,000 measured points.

System Configuration

REDUCTION:

. : k
* ELECTRICITYDEMAND -L7MW/YEAR . pice osorer
=  ANNUAL CONS. ENERGY -70 MWH /YEAR ¢ EMS: EcoWeb Server
m ELECTRIC BILL - 25% *  Meters: ME110, EcoMonitorLight/Plus,

ACB, MDU MCCB etc...
. Remote I/0: CC-LINK IE Field
. Inverter: FR-A800 series 13
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Mitsubishi Electric - Fukuyama Factory Case

Ractory %’ %
, Ethernet

[Factory A] [ Office building] [Factory B]

EcoWeb Server
‘ Ethernet
CCeLink CCuLink :
Water, Air, Gas |

Distribution board | > Air conditioner | Equipment

Distribution board Lighting | Compressor
[ - P T g 3 |- o =
B e Main equipment SHEHEE:
\ﬁ-ﬂﬁﬁﬁﬂﬁ auip warehouse | _\\“Elﬁﬁﬁﬁﬂﬂ Cooling eqmpmentl
futha el e .  BEwwrwn

14
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Mitsubishi Electric - Fukuyama Factory case

Energy Management Energy Demand Contract
(Mw) Started

10

9.5

Energy Demand
Reduction
1.7MW/year

8
—

7.

7

6.

6

1996 1997 1998 1959 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

8.5

[¢)]

[¢)]

REDUCTION:
Notes:
(1(; eEsnergy demand reduction was achieved because of : ELECTRICITY DEMAND -1.7 MWIYEAR
both equipments and operation. u ANNUAL CONS. ENERGY -70 MWH /YEAR

(2) ISO 14001 certified in December 1997

u ELECTRIC BILL - 25%
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2-1 FEMS (Factory Energy Management System)
2-2  BEMS (Building Energy Management System)

2-3  Other EnMS

16



Stairs
Lighting
Control

for a greener tomorrow @

Access

Monitoring

...............

2-2. Our BEMS

............................

Garage Pumping

MITSUBISHI
ELECTRIC
Changes for the Better

N
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Changes for the Better

repair) with status of all
installed systems
(less cost of downtime)

..........................................

The system can .
release e-mail or sms |
 incaseofalarmor
| warning i
' Real time monitoring!

.........................................

BEMS REDUCE THE SYSTEM DOWNTIME
WITH ENERGY SAVING! 18
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Japan House Sao Paulo

« Japan government project for better understanding &
presence of Japanese Technology & Culture in Brazil
« 3 floors with 2,000m? at Avenida Paulista.

«  With Mitsubishi Electric products;

- Elevator - JET TOWEL (Hand drier)
- Air conditioning systems - BEMS
(High efficiency VRF system) (Building Energy Management System)

Elevator Air conditioners JET TOWEL BEMS
19
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Changes for the Better

Japan House Sao Paulo

Operation ROOm  -mmimmmimimimimimm oo Ki'r_'c_dﬁ'&i't_igﬁi_ri_gm? Air Conditioning -+

Controller

; HMI GT27 . :
wLSEC lQ-R‘ (For Backup) z -~ - ~

a (x50)
ZN—

PLC | Ethernet ——-I" = BACnhet M-NET l!. S sl
.--"‘ " Hub s o
-~ Lighting, Ventilation & -~ ; BEMS System Configuration
Energy Consumption
] e SCADA: MC Works 64
Remote I/0 (x 6) . .
VED * PLC: iQ-R Series
) «  HMI: GOT2000 (GT27)

- Remote I/0: CC-LINK IE Field
i * Inverter: FR-F800 series
! * Services: Installation, Tests, Configuring

Lighting control Ventilation control

BEMS MONITOR/CONTROL ENERGY FOR
ENERGY SAVING & COST REDUCTION!
Energy Consumpton

e 20

Modbus RTU

ME96SS |
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Changes for the Better
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ZEB (net Zero Energy Building) in Japan

Shirasagi Denki Kogyo’s building
iIn Kumamoto, Japan
(after large earthquakes in 2017)

Solar Panel

Air Conditioning

DC distribution

Ventilation

Lighting

Hot Water Supply

Elevators

With Mitsubishi Electric’s
- ZEB consulting
- Air conditioning systems
- Ventilation
- Hot water supply
- Elevators
- Solar panels
- DC distribution
- BEMS

And other suppliers technology
- Geo Power System
- Hot water supply using solar
- Heat Insulation materials etc.

This building was accredited as
“ZEB Ready Building” with 50%
Oor more energy saving

ZEB/BEMS ARE OUR EXPERTISE!

21
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2-1 FEMS (Factory Energy Management System)
2-2  BEMS (Building Energy Management System)

2-3  Other EnMS

22



)\Euscmc 2-3. EnMS for Water Treatment (WT) facility M@

Changes for the Better

MC WORKSS4 (SCADA) is compatible with

most industial and Real Estate networks for  —

business management.
The status of industrial and buiiding
equipment can be monitored and confrolied

centrally and remotely.

Lamps

Alr Co nditionin g Con il Equipmant

BENEFITS FOR WT FACILITY
ELECTRICITY COSTS REPRESENT SECOND HIGHEST
OPEX IN WATER OPERATION.

70% OF THE ENERGY DEMAND IS FOR PUMPING.
VFD INVERTERS, CONTROLLERS, SCADA CAN

CONTRIBUTE A LOT FOR COST REDUCTION. -
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Tokyo International Airport (Haneda Airport)

Energy/Water consumption metering/billing system
=  For 3 Terminal Buildings

2 Domestic Terminals BENEFITS FOR AIRPORT

1 International Terminal - AUTOMATED ELECTRICITY/WATER METERING
= 4,000 measured points for AND BILLING SYSTEM.

Electricity and Water usage - TIME SAVING/COST SAVING WITHOUT MANUAL
=  Products: Remote 1/Os, Power Meters, METERING & BILLING.

Metring servers, PLC, - MISTAKE FREE BILLING TO TENANTS ETC.

BACNET communication

24
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Changes for the Better

Tokyo International Airport (Haneda Airort)

SERVER

Supervisory

DATABASE 8 COMPUTER =

Ethernet
*,,af“’ Meter ing Switchboard

SWITCH / HUB

Metering servers

Remote I/Os

B/MET Communication
Power Supply
B-P534

§ B/NET

Meters

PLC

25
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Energy Saving Solution is Mitsubishi Electric!

a Tetal i ition 2018
m\lexpnsu; nlnausmm impertantes tecnelogias dispeniveis
o as Solugdes Prediais, de

de Enem e de Infraestrutura
Suulquz anwso:uvaguummu €3130 criande uma melhor

qualidade de vica a fo0es 03 brasieros. De 18 a 20 de Outubro na
JAPAN HOUSE Sie Paule umlmseng a des atletas 0a equipe
brasileira e %nis de mesa. patrecinaces pela Mitsubishi Electric.

mitsubishielectric.com.br

&él

Hage Heyan3 | Gurtve Tseds | Brens Tacsbas

Juntos, criando uma melhor qualidade de vida

26



