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Outlines e ’?"

X Project Background
X Project Overview
*%* Sensors & Meters

** Renewable Energy Integration (towards net-zero bldg.)

<&

*%* User Interfaces

“ Public display, Web App & Android App

** Demand response test on A/C
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Objectives of the Project ’f‘

*%* To demonstrate a future building energy management
system (BEMS) at the department of Electrical Engineering,
Chulalongkorn University (EECU)

® To raise awareness of individuals’ consumptions
“ An informative, not an automation system

** To study/compare people’s behavior before and after BEMS

installation

® Study demand response to control signals




Funding/Budget - ’r-'

*%* Installation was supported financially by Energy
Conservation Promotion Fund (ENCON Fund) under the

Energy Policy and Planning Office (EPPO).
“ Supported and sponsored by several partners
“ 1-year project: Sep 2013 — Sep 2014
*%* EE Dept. takes care of
“ 0&M
“ System expansion

“ Data analysis costs.




EECU-BEMS Members - 28me

Project Advisor (Director of Energy Research Institute) Sensor and |IEEE 1888 r'{.‘_
Project Advisor (Head of Department of Electrical Engineering)

Project Manager Renewable Energy Source

System Integrator and Demand Response Renewable Energy Source

Sensor and |IEEE 1888 Power Electronics




Supporters/Sponsors e ’9"

*%* Sensor / IEEE1888 - The University of Tolkyo

** Smart Meters — previous projects were sponsored by VIEA, [PEA
EPPQ

X Application: Server/Storage/Web Application/Mobile APP
“ NDR Selutien (Thailand) — Home-brew IEEE1888
9 SEIKO Soelutien (Thailand) — Commercial IEEE1888
** PV Modules - Showa Shell Selkiyu K.X. donated 5kW CIS-type panels

% EV Charging Station - supported partly by Faculty of Engineering, CU
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Communication & IT Architecture *‘

Facility Status and Control
on your smartphones/Tablet
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Installed by CU with UoT help

Designed by CU

The Internet
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IEEE1888 IEEE1888 IEEE1888 LAN
N VN NN N N NN B S B B B . - _—y !
} f IEEE1888 } IEEE1888 |_IFFE1888 |
I
=i GW L LGW GW
y? |
: : | Modbus
1] : : Strings
1] I monitor
¥ l
I\ ' -
} HVAC Sensors

(Air Conditioner)
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Characteristics of EECU-BEMS. 2@

“ Application Protocol — IEEE1888
“ Sensors-to-Gateway — ZigBee or 6loWPAN
“ Gateway-to-Server — Wired or Wi-Fi LAN

“ Renewable Energy Sources — PV, Very Small Scale Wind,
and Energy Storage System (Battery)

“ EV Charging station — (EV cars of another project)

» Battery charge/discharge data will also be stored in the server.

“ App — Android only, iOS is under development

. -



> _*‘"

Environment Sensors &
Energy Meters

Energy Policy
4} and Planning Office
() MINISTRY OF ENERGY
-
RUGNCTN EERING
TN UNIVEHOSL LY

FRONTIER Insriute



Humidity
Sensor

Light
Sensor

Temperature
Sensor

Xbee Modulé
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Sensor installed at 2" floor of EE Bldg.



In-house Submeters: P

** With experiences, an
Energy Measurement
Unit (EMU) was
designed.

In a small box, there
are up to 32 submeters.

Need small additional
space.

A lot cheaper <10x
IEEE1888-ready

EMU V1 & V2 have been
installed more than 1Y.

EMU V3 is under
development.
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Renewable Energy Sourcesg éf“'

PV and Micro & Wind Turbine with batteries
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Web Application

ABOUT US
D,
3, &
. 7 &
100th Anniversary of Ty, 21 &
Chula Engineering 2013 Vasynnae

CUBEMS

Version : 1.2

Copyright 2013, Chulalongkorn University Building Energy Management System.

Close
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CUBEMS 11 :1 5=RIL‘.M HONE SIGN UF LOG™ ABOUT US CONTACT US
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Web Application developed by EECU-BEMS Team




BEMS 11:1 Seronr

BUILDING ELECTRICAL BUILDING
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Web Application developed by EECU-BEMS Team

Gopyright 2013, Ghulatongkorn University Bulkding Energy Management System




Web Application

EE Health Pad 1 702 SATURDAY HOME MENU ABOUT US LOGIN

21 JUN 2014
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Web Application developed by EECU-BEMS Team




Mobile Application

NExXUs?
326B ¥

Android-based APP developed by
EECU-BEMS Team




Public Display

TARGET
10,000 baht

CURRENT
43048.6 baht

TARGET
50 trees

CURRENT
14.6 trees
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Notification System — Link with Faceboaiims

=Y OUr power Usage IS g
now which is over the set targst of 49.0 kW (70 O%} Plese help
us reducing your power usage to solve this problem.

Cubems Cu-ee
<Warning @EEOverAll>Your power usage is 51.6 kW right
now,which is over the set target of 49.0 kVW (70 0%) Plese help
us reducing your power usage to solve this problem.

W

lw Cubems Cu-ee

<Warning @EEQverAll=Your ...

Cubems Cu-ee

| <Warning @EEOverAll>Your power usage is 51.6 kW right
now,which is over the set target of 49.0 kVW (70 0%) Plese help
us reducing your power usage to solve this problem.

Cubems Cu-ee

<Warning @EECverAll=Your power usage is 52.5 kW right
now,which is over the set target of 49.0 kW.(70.0%) Plese help
us reducing your power usage to solve this problem.

L

Cubems Cu-ee

<Warning @EECverAll=Your power usage is 52.1 kW right
now,which is over the set target of 49.0 kW.(70.0%) Plese help
us reducing your power usage to solve this problem.
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Faculty of Engineering, Chulalongkorn University

Electrical Engineering Profile

st. Today 4 802 4 kWh 52%

Daily Accumulation 467 .5 kWh | Level1 |

Current Demand 34 3 kKW Peak Demand 451 kKW

red zone
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power (kW)

20

time (hrs.)

Warning Level (24 5 kW) — Alert Level (31 5 kW)

CUBEMS is sponsored by EPPO (Energy Policy and Planning Ofﬁg\

Energy Alarm Notification SUF DEMAND

g _100% Target energy

|iLevel 1) =9,166.7 kWh

Copyright 2013, Chulalongkorn University Building Energy Management System




5-Mode Split-type AC Control. e ,’f"

Device Setting - airconl ’m
Tcomfort = 27.4333 —0.0733H
Room Temperature Room Power | | ] i ] | ] ] ] 20
550 ww 2
Room 70
Humidity ‘ 32 % ey )
Temp_Set 60 g
m BEMS Mode i 50 3
Set Temperatue g
Fan_Speed 4 .
an_spee W\\E PO —— 10 g
e = x
Power uncomfortable
Lock Key Pad Unilock ’ ’ ’ 10
Power
4 16 18 20 22 24 26 28 30 32 [C)°
(oo S 57 61 64 68 72 75 79 82 8 90 [F
Temperature
NQ ‘

AC Control developed by EECU-BEMS Team
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