May 2018

FEMS 22 MHIA J|&
4

www.gridwiz.com

AddIEHX
Vi Ph.D. bAHOI




Copyright© 2015.Gridwiz Inc. All Rights Reserved.




01_ Ofi x| 2124 MH|A (0f|L x] ={H)

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



Ol XIS 2030, - 2015. 07. 30. G(I‘GLUIZ‘

www.gridwiz.com

« EL| MH}: ACHEHE Cfst HYuys
I L X FOok2| MAEHQ M 7HERYE A1)
v 2030'E77kX| EfY of| {X[2] ACH7 2 A2
X sdol=s A&kt 25 HI|A, *HE
XS E A2 = o 5.
v | Y Xt nE2E LHEe FHH MK =
xI:I-E.I 4xI:I- .I
v OfF, HO|2%, 1=, IBM O|#|0} EOIE S
=22 7|d2 o|o] FEoL x|, LIxHH
HUXIE flet RE =S O AYUS
LMoz g,

Clean Disruption of Energy and Transportation | BU| A} Xig - WSS &4

v | XHMIEH ol X| 22| FHEke] o] /= =TI
FHH O|lg(M 71z, 7|z Qs 2
apd| 7t Of'tl).

v 02 HE st 7|sta+Hel 7=

7 de[E2 EH%“e!OII'—‘IXIOIIE HEx&|of
EjEZoH x| 2o ME2 AMZHEA.

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



Hi=jo] 2j=32I

oue &1

Gru‘dwlz‘

5Cf YA/ 24

Hd 7ts oux| 22| et

RO A T A8

o
2+ 9l o)y

BEHSe A==
AHA
PA

7ts XIS it
UHLAZ HY

o
ol
=

DE ASa} Qmat HH o ojjLix|
HE 7|ge B0 EFAHoR
MME|E OfUX|E BE

QIE|Hl 7| &S Sgsto BE
50| 53 J2|EE QIE W}
S 22| 2 TEoE L%,
22 oI5 12/ E2 Het
DELTHS HMAAZ U AR WX
Ao mASD LSS st
ADLE 53 J2| MM F7/E
|

>
[
i
4>
30
!

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



4 QU (DR) & 9 Cridwiz

www.gridwiz.com

a0 T=82483(DR) H9|
» EO) AR 7H20] A WA AlZILE Al2™ AEAo| 9
o] Xt AlZ|0f

- U A8 2 S 7o flsl 24 AME| 2L

- AZhoj| et HetohE Ho| 7t4L

r&

)y

of

3t sto], HEEQl AH| TEof
St H7| At29| 3}

L

R

ot 2 % XHoj o

* &X: U.S. Department of Energy “Benefits of Demand Response in Electricity Markets and

Recommendations for Achieving Them,”February 2006
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Price-Based Demand Response

energy time-of-use real-time hourly
efficiency rates pricing (RTP)/ CPP
\L power &
load
reduction
delivery
load
commitment years . .’"“"ﬂ“ : da_yr-u_f < 15 min
timescalis system planning operational planning economic dispatch

‘___{ff_# commitment o il

capacity/ancillary emergency | interruptible
Services programs programs | programs

[ncentive-Based Demand Response

Z=X: FERC staff report, "Assessment of Demand Response & Advanced Metering,” August 2008
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Q An integrated energy system consisting of distributed

energy resources (DER) and multiple energy loads
operating as a single autonomous grid in parallel to
or “islanded” from the existing power grid

=> I XA d5/EZ EFol= 4 & oA A2 (DER)Zf

LtE oL x| FolZ FEE F&f 0L A A|2Eez2 7/F M
J2(Eof FE £ "IE L0 28 Jf5E.

Q Four major grid-tied segments of the past:
» Campus/institutional

<+ Military bases

» Community/utility

<+ Commercial/industrial

Source : Pike Research 2012. Copyright© 2015.Gridwiz Inc. All Rights Reserved.



Case Study: What If ConEd Deployed

www.gridwiz.com

Compare 500 MW over 20 years ConEd BAU ConEd Microgrid
Capacity of Microgrids - 500 MW
Reliability (Avg. customer outage

minutes/year) 120 12

Power Plant Capacity Factor 45.3% 83.2%
Emissions (NO,, SOy, CO,) - 532,727 tons less
Consumer Savings —~ $2 billion
Distribution Marginal Cost $600/kKW per year < $250/kW per year
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a Distributed generation
<+ CHP
<+ Solar PV
+ Distributed wind (small, midsize, and utility-scale)
<+ Fuel cells

a Smart islanding inverters

O Energy storage

O Smart meters and smart switches
QO Automated demand response

Q Plug-in electric vehicles

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



General Aspects : green energy corp GFI‘OUJIZ‘

www.gridwiz.com

L)

GreenBus®
Cloud Based :
_ Microgrid Controller

/
Microgrid can be “islanded” ,
from the Utility Grid.

O
green'>-<'

energy corp

. Electric

Microgrid Overview \__/

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



Todavy: Building Isolated Systems GrI‘CjUle‘

Energy
Markets(DR)
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Utilities currently tend to develop
intelligent systems in isolation

For example, AMR and participation
in energy markets

Neither project is typically developed
with the other in mind.

Copyright© 2015.Gridwiz Inc. All Rights Reserved.
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* |ntegration is typically
done after the fact

Energy « (Cost is significant
Markets(DR)
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Doing 1t the Next Time

Energy
Markets(DR)
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Now want to link in new
systems

Must first make the old
system expandable

Then must do another
one—off integration

Copyright© 2015.Gridwiz Inc. All Rights Reserved.
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Energy Smart
Markets(DR) Appliance
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Energy Smart
Markets(DR) Appliance
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Energy
Markets(DR)

Network Management
Data Management

Top-Down Desian Cricdwiz 4
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« Define standardized interfaces first

 |ncorporate security, network
management and other strategies right
from the beginning

* |nitial costs are a bit more than one—-off
integration, but not much more

« New applications can build directly to the
new architecture

Copyright© 2015.Gridwiz Inc. All Rights Reserved.
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e (Can re—use the
development from the first

Energy phase
Markets(DR)

« EXpansion was expected

 Adaptation to legacy
systems was planned in
advance

« Qverall costs much lower

Network Management
Data Management

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



: And so on...

Energy ESS Smart
Markets(DR) Appliance

Network Management
Data Management
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Benefits
INCREASE with
time

Opposite of the
old way
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Instrumented : Inter-Connected Intelligent

\

( Facility ] [ Sensor ] [ Network ] [FEMS Platform] ( Legacy

Byt 'l-w-:”::‘ -  COXE i o

(BY7l) Hg § ERP

MES

e L | TCP/IP | DB Server A

(A5) LRSS 2 o kc H
T—— CxE : i \—
= aw R¥A | g 7 zi%e [% SCM
P, Sl T i —_—

Air
Comp. § 4 H Server
xgztx|  Zighee ‘.l TCP/IP . .

2525 i \
| MINEB2 || Reporting | | MABHIa

f?ﬂ - -] 2ok | reus || wwame || wsusme
1 | wgmal |jcoz owsa | waemme

g3 ay|

=X : The Beneficial Commitment Group(BCG)
Copyright© 2015.Gridwiz Inc. All Rights Reserved.



FEMS - =2J|=s Cricdwiz

www.gridwiz.com

—* L1 || Meta §0]E] 22

1.2 Egl:{ﬂ x|lC} al EI:" MHI ,A!_-EH =x
—* 1.3 || {54 Fault 2! Outage 22|

w

=l
T s | 1.4 || #= g9 oYX =F 2LUHZ
P— —| 1.5 || dH| 2% 3
_ — 1.6 || M7 . (XS ERS)
Function
QN L 21 [ oYX 3 A 43

— 2.2 || MAFA|H 29 Guidance
- D_.I_Il:lfl P 2.3 || Ao o] A= S}

=8 —* 2.4 || Demand Response (HEZ 71 [ 2)
— 2.5 |[ 13 23

— 2.6 || 0JYX] 8= fo| (BEAFEY 9 M| 29 28

ZEX : Smart Industry & FEMS, 2015. ZAZ|CT)

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



FEMS - J|UiS 1}

“ Wireless 7|%t2| & A|Zt Visual{t & &t

ofifx| 2] 7HM % 2B AHet

( FEMS
A T8

fya)

80|48

Wireless 2| %t
ol

T

i

Real Time® Z}:g
U5’ A
v&aliza?éh
=3 o —
( 52) 12
Management A%
—d)

Cridwi2

www.gridwiz.com

[ FEMS #5 7|0 &1} ]

« Oux|/2E7tE FE #e

« Ojux] HE FH(X| B2 E St 22 HAH)
- 24712 HiF W

« 2N AT MY X H

« Oux ZEY JoHY X B £4)

« 2E7tA S BN 2

TAAT S HE £/ 2% 5

» J|FHSIYY O TR PR el g 5

gd

« FA 9% E tiel 71% ojo|x| ¥

=X : The Beneficial Commitment Group(BCG)

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



I 01 A

www.gridwiz.com

1

03_ Gridwiz BM : FEMS 2& & 22| AMH|A

Copyright© 2015.Gridwiz Inc. All Rights Reserved.



crigwizMission Bl

www.gridwiz.com

Mission : New Value Creation for Users with Big Data-driven Analysis

Industrial

Energy
Efficiency
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GRIDWIZ Progress

0 O
2013 2014 2015 2016 2017 ~
Product Ready Commercialization Demand Response  Integrated Energy Data Analysis
_ 3 Market Participation  Solutions .
v OpenADR2.0 v' The First Certified DRMS ? Demand-side Management
v SEP2.0 v' 200 Industrial Customer Over 1GW Power v Power Mn Electrical Energy Storage
.Y LverIGWFrFower Vv Fower\n gt. System s G
v I1SO/IEC15118 v 160MW DR Capacity Exchange v Factory EMS j gldustrlaglEnEergv Efficiency
v' 300 Industrial Customer v Energy Data Devices v Elemiwaveh' Tergﬁ .
v 400MW DR Capacity ectric Vehicle Charging
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25 | 4 ) Energy Storage
Solution ;} o System

e
AR Solar EPC and
O&M Services
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Smart Factory
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