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l. Why F-EMS? 1) Enforcement of energy management by objectives

® Transglobal energy policies have focused on energy demand management rather than energy supply.

+ To follow this international trend, Korean government announce a long-term strategy related to energy policies,
and announced a plan of energy demand management in June 2009.

« Through those national policies, energy policy paradigm is changing into energy demand management.

IV O Va1 O/ Y
I 1

" = Pilot project of energy management by objectives ( * Energy Management System (ISO 50001)

‘09.11) + will be adopted by Korea Energy Management C
- Subjects : 15 business fields, 47 factories (38 co orporation. (A, AA, AAA Rating) |
mpanies)* (11.20) * In June 2011, international standards of EMS will |

be established

. = The law of Green Growth Korea was enforced (*  For example) CO, emission & Energy Usage of factories
10.04) the government appointed 374 organizat in LS industrial systems
ions to implement energy management by obje Average

ctives. (“10.09) Factory '
TCO TOE | TCO TCO TCO

25,000tCO2 And 207 factories that consume m cheong-ju 17,186 8,436 16490 8,095 15772 7,741 16,483 8,091
ore than 100TJ and emit 25,000tCO2.

_ O SUM 25119 10,236 |
-> Those appointed organizations have appro §
ximately 58.2% CO2 emissions of the Korea, a 1TJ = 23.88TOE |

Appointed Company (2010) > 12 000TOE & TOE = 125 ,000tCO,

______________________________________________________________________________________________________________________________
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. Why F-EMS? 2) Appointed organizations

4 ~
® GHG-Energy management by objectives is the institution which set targets and manage energy usage, C

O, emission of the appointed factories.

» 374 organizations which are appointed by Korean government must adhere to the goal for energy saving and
GHG emission reduction.

® To do this, it is essential to introduce Energy Management System.

® Since the criteria of GHG-Energy management by objectives is going to be lowered, then the appointed or
ganizations will increase.

Al Bl Sy

Company  Factory Company Factory Company Factory
Sum : 374 Sum : about 440 Sum : about 570
Usage GHG Usage GHG Usage GHG
(TJ) (tCO2) (TJ) (tC0O2) (TJ) (tC0O2)
Compan 2500 2125000 Compan 2 350 2 87500 Compan 2200 250000
y y y
Factory 2100 225000 Factory 290 220000 Factory 280 215000
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. Why F-EMS? 3) Enactment of EMS (ISO 50001)

e EMS (ISO 50001) will be enacted as international standards (ISO PC242)

+ EMS is the method for increasing energy efficiency which is approved internationally and officially.
+ ISO PC242 is going to enact ISO 50001, it'll be finished in June 2011.

® In Korea December 2007, KS A 4000 was enacted and Korea was performed EMS pilot certification on 14
large energy consumer companies.

» EMS is enterprise energy improvement activity which develop principals and goals related energy saving and m
akes plans to implement.

usage and control factors
(Using statistic method)

The amount of GHG Continuous management

Integrated moni

| :
I ST mprove energy saving and

efficiency (saving cost)

Detect an important main control fac
tor

i ! .' H
Metering |: e l:li”;.: L |'.ii’;.; Construct Energy Map related to Energy Management “PDCA
{ System | S - - by each process, L Saving goal/ i
power gas water hot by each equipment, Setting project/practice
and by each energy source Progress/
| Amount of ol Chicus?l/ Point out main control_ fgctors relate Performance management
i Integrated d to energy efficiency ; ; ;
| Amount of LNG used | monitoring; P Analysis improvement effect !
| Anoutputbyitem | DE] Correlation analysis between energy
n | . |

___________________________________________________________________________________________________________________________________________________________________________________

% PDCA : Plan Do Check Ac

=XI
=
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Il. Overview 1)System Overview

-

-
® The objective of F-EMS is reducing the amount of energy usage and CO2 emission by managing energy

efficiently.
» To achieve the objectives, quantification should be performed by monitoring and analyzing energy usage above all.

Step 3

Factory EMS System makes reducing CO2 and energy efficienc
y, and saving cost.

Improvement activity
- Construct Renewable E.
- Utilize analysis result
- Maximize energy saving

Construct monitor & an
alyze system
- Check Energy Flow

9 i

K Energy MAP

GHG Inventory

(Electricity Usage

( ) E Usage Analysis LNG Usage
ERP
Step 2 (Product E Intensit E—— NEraisd
Schedule) ntensity roduct Output F-EMS DB

Renew. E Gen.

E Map/E-Intensity/GHG Inventory

- Time-series forecast
- Detect Control Factors

Step 1

Energy Measuring Infra
- Investigate Site
Measuring Level

GenerationIUsa%eIGH.G- emission
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Il. Overview 2) System Configuration

4 \
S \ Components

AMI FEMS

| @ Facility Mgmt.
Démand Respone HVAC Control
PR T T e N Power Monitor
EIP d 'I[ESREd o) Client ~ Client(Web/Mobile) Lighting Ctrl.
5( ro UFCW‘C e ue)i Energy W’A W" Renewable E

: Monitoring G eeo o I g E Monitori

N |/ ) ) onitorin
. & Analysis %, > Q) > itoring

EV Infra

Facility ) Power Lighting Energy

g " 4 g \ov RenewebleErersy SR wonitoring SR V"™
%,'.: e / Gateway Gate Gateway _-_ = ' Ga__f — Ga__few.?y

&3‘ T, £ il b= liEe==ITTG
%JE - e

-2 DDC jEsam=g—=; ) ‘ ‘ _

. HDCS H’CS
3 I < sy

Ll

Elevator

=
e

"T'l_\neter
LA
el 4

.
%
Energy Source | | ‘“"ﬂ

Entry/Exit  / Air-Conditioner; ' Panel

r

o k i =X
Innovators of Innovation™ 6/26 Mivld Class 3p) nis =5t



Il. Overview 3) Case Study (LSIS Cheon-an factory)

4 N
® About 160kW photovoltaic generation modules are equipped, they can reduce 82 tons of CO2 per year.

@ 3 Inverters have been installed to operate and control power efficiently.
® F/C was equipped as power & hot water source of VIP, employee restaurants, and welfare building.

® To monitor and analyze energy consumption of whole sites, 213 local sub meters based on power line technology
have been equipped.

PV

33kW Fuel Cell 1K/5K

N >

2 X1
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lll. F-EMS Main Functions

1) Monitoring of green energy generation

7

\

. Ny
® When we run the system, we can see the green energy generation status of the whole factory.
« By each building in the factory, display generated output a day, CO2 emission, also energy saving cost.
® Linked with weather information
» Can see present temperature and weather information of the local factory.
Fa MAINSI® - MAINSHS - 100% [FEMSSERVER(165.186.247.87)1
P REEN) HII(M) Energy SCADA  Alarm  TS(H) LS’&&
BaRR AR N E R == )
4
| = ABHX| WEARLIICEIR \onitoring System SCADA o B
J2 X W u 8 EET q21 U] SOt HEE “
oIH x| = w2 AEEIS fﬂlﬁgs 17.90 < ol X| 831 E2H S
L2 gorz | 98.50 kw
255 14.37 / 24.82 kW | O RS %129
u/TE 27.42/ 50.79 kw muUTS  632%
LS| ] 0.10/ 16.79 kw :tfféz 2.?2:
w7s [N 150/ 150kW |
AR
ArelA 342/ 5.00 kW
VIPAG 051/ 1.00 kw
)
J3 oUW EAC | T3 o] ot EHE
10000 ZOE ‘
. Lsus
= = o
’
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lll. F-EMS Main Functions

2) Monitoring solar energy generation

4 - - - \
e This shows solar energy generation status among renewable energies.
* |t displays the whole solar energy generation status and by each building current generating output, accumulat
ed power generation, and energy saving cost.
e displays inverter’s information in detail (inverter’s fault information, inverter power and measuring value)
B B2 M - el _HAISE - 100% [FEMSSERVER(165.186.247.87)1
{ BEE(Y) =2II(Y) Energy SCADA Alarm S&EHH) LS x
BlaRanRe. O MoERE S Xk e = E e
7
ol ARE | X5y £ (5CP)
onitoring System
o wy | 20 AERS Houmes|17.90 « u/TE
ERE
S gHHY 27.42 kw
EEFT Ans Sy wszy | 225,18 kwh
A o W 1.50 kw Pl LS MO0
o | cxwaz | 169.21 kwh s 737
U cr | fumag | 15imw A .
R add
bk ° amgmma | 0.10 kw
%"“";r""a*‘ - FN| Qrx oot 3Y yHy | 3.94 kwh
S vywny | 1.02 MWh
i 235
A wHHY 14.37 «w
Co= Bz 29,922 en suwsy | 126.59 kwh
Sy g 6,007} e Wy 24.23 Mwh
LSux
Copyright () 2010 LS Industrial Systems Co., Ltd. All Rights Reserved.
. £ — y
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3) Operating status of AC Drive

lll. F-EMS Main Functions

" @ Shows current status of operating AC Drive
» By installing 3 inverters on the Clean-Room air-conditioner, we can control power efficiently.

e displays inverter specifically which monitors reference frequency & current Frequency, output voltage/c

urrent, motor velocity.

Fa AC Drive - AC Drive - 100% [FEMSSERVER(165.186.247.87)]
P REEN) HII(M) Energy SCADA  Alarm  ESE(H)

Bl tn B 8] &) -] 0] @ ) E £ @

\\Q‘WH\G

Green oY T RN

Monitoring System

5ot 3X7| 1 5ot x| 2 TG Uy FXI|
AC Drive 3 ]| o | il 3=
60Hz o 60Hz 60Hz
AC Drive 2 3% 30Hz T 90Hz @ 30Hz \‘f 90Hz 30Hz T 90Hz
e \_) \_)
\—) 120Hz 120Hz 120Hz
Ref. 04 45.38 Hz Ref. £If4 42.69 Hz Ref. F0t3 | 45.38 Hz
H 3290 v

et 32.90 v 3 WY 15.60 v 3 HY
B g 37.70 A

21 ot ]
A MR 37.70 A A MR 66.90 A &2

B &5 1364 RPM 9E AL
I S Y B S e p - AR Y SR e | > L PR R LS R
ApE OO ECEEDE Ay OECDO®NO0O Ay OECOODERDOO
N E @ OODODOm@O@O o ENEN®N

oSO | TS O

LS
- KC&F R 2=610

Copyright (c) 2010 LS Industrial Systems Co., Ltd. All Rights Reserved.
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lll. F-EMS Main Functions 4) Monitoring Smart Cabinet Panel

4 . . . . . '
@ Smart cabinet panel real time monitoring display
« Smart cabinet panel contains total energy information device that can monitor and analyze power quality, elect
ricity safety monitoring, facility monitoring, demand control, and automatic meter reading, and so on.
P REE(N) EII(M) Energy SCADA Alarm SEZ(H) stt'ﬂ
DR %60 [BoRE & k- 6o HE e
Green Ensrgf¥ | dew | @EwN | sy sEwesce) | ACDive | SCADA | adAEx |
Monitoring System
é} R’ 42 °c
A 53 B A v (SCP) Electricity Safety
Arc ¥ QL | nHE
| Summary | Power Quality P @ @ @
Power Quality ) M™ar “ ZHH
Electricity Safety a 022000
Facility Monitoring o ‘Es 0:22 KV Facility Monitoring
| Demand Control 1y 0.22 kv AMR
AMR — {: ,% 2 @, Water Over Metering
Metering T 021A ® = Demand Control e [ 675.32 m?
Fpa 60.04 Hz @ 2o BOxg ) .
| 8 -0.96 @ 29344 s Tot i {—;‘Ziii e e % oo
X oF 3 < — - S8 Y eactive i ar|
: JEE%E @ i el o [ 06 o G st B arent [ 0:00 kvarh
THD‘|ES W I1E WY 5.62 kw ——ee— Peak Demand 056 kw
T 173 (* Demand IO Status ol LA JEt
P 0.12 kw (" PLC Available R —
My {Q [ -0.03 kvar (" PLC Status
s| 012 kvA : :
LSux
Copyright {c) 2010 LS Industrial Systems Co., Ltd. All Rights Reserved.
E‘ ﬁ NgM
\ y,
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I. F-EMS Main Functions 4) Monitoring Smart Cabinet Panel

.

' @ Smart Cabinet Panel (SCP) is composed of

« Smart Meter, DC & CB Tripping Unit, Facility & CB Monitoring Unit, Electricity Safety Unit, AC Measuring Unit,
DC Measuring Unit, AMR Unit, DC PLC Unit.

SMART CABINET

SMART

METER

-RTOS

-DATA GETHERING
-COMMUNICATION

RS485 /MODUBUS - PQ MEASURING
DC&CB FACILITY & CB ELECTRICITY AMR DCPLC
TRIPPING MONITORING  SAFETH MEASURlNG MEASURlNG UNIT UNIT
HEAT WATE HOT GAS

R

/
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lll. F-EMS Main Functions

5) Monitoring energy usage/CO, emission

ilding and by whole factory

today and yesterday, and between last month and this month.

- MRVAIAT - Windows Ietornet Explorer

" @ shows energy usage amount, CO, emission, energy source status, and amount of production by each bu |

« By this, we can understand easily differences of the whole factory’s energy usage and CO2 emission between

o ) v [ o v Aecanon LS EMS rame i ’ i
& & @mavaze 2-8 & Page + £ Tocls =
- RUEY 218Y
BE B! OfLIX| IS AR Y
67034 o
—_ — )
0 ' — AL ANG) (3 7%)
0 ®
132691 | a1
UTs
27783 4
0 °
0 o U X| AHEF F0|
46768 42
- LR RTOR
A «=» |t
103724 v
0002 1 —
55000 | 1 M — —
2009 0% 200011 20008t 2100
203205 v3
\ \, / / / S\ / VARL
S Local inmanet k 100%
\ y,
T 7 &l
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lll. F-EMS Main Functions

6) Monitoring energy usage and co, emission by each floor

\

K Displaying energy usage, production outputs and co, emission by each floor.
« By this, we can understand easily differences energy usage and CO2 emission between today and yesterday
by each floor in a building.
« |t also provides energy usage trend for 7 days and current state of usage by each energy source.
1Pgepy
LLSW' OJLIX|/COMFY QUEIY - SUHBIRY € o oo M vy WJ
= 4
3% OILX| I A Y
35218 v
0 o :m;:;mN
o o.
72160 | va.
. (=
21754 v
0000 | vi-
55009 | 1. OJLX| Arg% 0|
aas1s | vae
1% 280 108
5430 | va.
o o | ™
0 ’T o m'a 'WVU 'Vlbvdl 'mo'm ’
1126 | v ) ) )
S\ / / | A\ \ / VANV ANy inranl wny \ / W S\ /L \. S\ \ \
Dene S Local invanet "0 -
o’
- ﬁ =X
Innovators of Innovation™ 14/26 Msrld Clus< 3p) niz =2



lll. F-EMS Main Functions 7) Energy MAP in the factory

7

® See the whole energy flow based on local sensors, and review individual energy usage of the factory.
« displays partly energy usage amounts based on tree-formation energy map by the whole ratio, by relative ratio
, by TOE.
» Can see the whole energy usage information, at a glance.
{2 MBVAIAE! - Windows Internet Explorer
&+ [E) htpy/localhost:a081/LS_EMS/frame.him 3] (%) [x] [
% & |@MRVALY S - B - ® - [rPage - & Tools +
. I|EHEND| Login User : skullcap [015A1] [§SSllES
T3  AZCRECS
@40 © 24012t [2010 v|W [01v] &~ [2010 ¥4 [01 ] &
BHHIE(%) HMHIE(%) TOE A EHEA) T AZHA(LNG)(...
B HOPAE 100.00% 100.00% 260.106 931,569.084 86,116.000 ~
By AE 49.64% 43.64% 133.041 504,042.311 33.488.943
EHCy TR-3201 17.39% 35.04% 48715 229,353.946 0.000
) Lv-350 0.94% 5.39% 2628 12371531 0.000
@) Lv-35011 B6.51% 37.42% 18.229
B Lv-3502 034%
o LY-3502-1
g TR-3203 41% 16.94% @ 24 >HUAN i 2
D LV-35101 8.41% 100.00% 23555 o
- TR-3204 1.16% 2.34% 3.256
B Lv-32042 1.16% 100.00% 3256 v HHA™
= TR-3202 11.26% 2268% 31533
B LV-3508B/3507 0.72% 6.41% 2022
B Lv-35084/3508 1.83% 16.26% 5128 M4 O @ 2MII2t | 2010 v‘ = l 01 v‘ e l 2010 v l ] l 01 v] #
D LV-3513 8.70% 77.32% 24382
@) LV-3512/3513 0.00% 0.00% 0.000
T = . - AHHE(%) AHHIE(%) TOE AH(EHA) S A ZEA(LNG)(..
By AT 2s0 na w gy BUANE 100.00% 100.00% 280106 931,569,084 £6.116.000
B LV-7501/7502 1.42% 50.71% 3.984
& Lv-7501/7503 059% 2121% 1686 49.64% 49.64% 139.041 504,042,311 33,488.949
B LY-7501/7504 0.09% 337% 0.265 = o
N = i T 17.39% 35.04% 48715 229,353,946 0.000
T = Utind boeed 0.94% 5.39% 2628 12,371,531 0.000
o L 2n sz 5903 B.51% 37.42% 18.229 85,823.083 0.000
@) LV-7508/7503 0.84% 24.35% 2353
o RT3 1305 5200 w819 0.34% 1.98% 0.956 4,546,800 0.000
: <@ Lv-7510 13.08% 100.00% 36.643
o e 571 279 s 55.20% 26.893 126,612,531 0.000
T e i bk b 841% 16.94% 23555 110,893.635 0.000
) LV-2501A/B/2502 .20% 17.09% 3373 <, <,
3ttt L e e 8.41% 100.00% 23555 110,399.635 0.000
%) Local intranet #100% -
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lll. F-EMS Main Functions 8) Energy usage pattern analysis by each department

" e This display can check energy usage trend by conditions in detail. For example, energy map, energy sou
rce and department,

« And, we can check by each year, by each month, and by each day.
« Furthermore, can compare above things by each condition.

1Igeyy

v WURASRS TN PGS
L] PLC 1TRPLC 2V INY 1P INY 2 o

Q NEER |wu v @ exll

030 O I (8 o~

L

“@= PALC 1H(TOE) == PLC 2¥H(TOE) == INV 11/(TOE) =M= INV 2¢H(TOE) =@= INV 31/(TOE)

0082t 022 200029 oMo 20mos 20006 omer  onos 200020 20003 20011 20012 o0 amow  m0e 004 008 MMos  MOWw 2008 200
as/u AL 1E(T0E) AL 2 (10E) INY_ 1 (T0E) INY 2 T0E) INV 2 (T0E) 1s
= 5.417 73.80 230.9% %0.38 60.41
2005-01 4™ L 13.904 430 3.2
2005-®@ 3.9 3.863 11.55 3.610 2.%%
2005-3 .M 2.55% 11.129 3.448 2.164
2005-04 . 1.6 9.am 3.085 1.638
2005-05 3.90 1.5 11.58 3.50 .80
2005-06 470 2.%7 13.8% 43 2.&0
2008 5.4% 3.9%7 15.9%6 495 1.
08-08 RS 3460 14 583 4515 2 5% )
Dene S Local invanet 00X -
.\ s
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lll. F-EMS Main Functions 9) GHG pattern analysis by each department

eltis possible that you can check green house gas emission trend by each department, by energy map, a
nd by energy source, etc.

» We can check by each year, by each times.
« Furthermore, we can compare those things by the condition.

7~ NIRIVALATE - Windows Mitornet Explorers

<]

* & [@wavase & -t

v (& Mo/ focabosy LS EMS frame, bam

- Page - () Tecls « -

R on e et (12) [N

a
F Na>AUNY > ZUN NS

- BURANSE =T

@ WunT  EOANR - o PLC LG 2w 1B 2 i
O [WoTsE - o = PR T -
v v v un
Q= ) 0 B 5] o
L3
©
=
<
b
»
»
sy
Q=N AL 1 (t0Rea) AL 2(tCiRws) INY TR (t00Rea) INY 23 (t0%wa) I R (1000ea) Rl (rCRes) -
= 204.72¢ 156305 538.7% 186122 126.816 1,155,885
2009-00 9.08 a5 2.9 s® .40 %95
20090 8.212 6.95% 202 155 6.3 %5
2009406 .83 548 2.5 7.110 4560 .80
2009-04 5.1 3.0 20.2% 2R .57 %H.58
200805 118 3,545 2% 70 I %
200906 170 5 2.5 $912 5.00 %9
200907 .25 8.1% .6 WM 6.708 8.4
ANR-IR "m 210 7 0PS 2 AN g x) £ 911 ) % -
o S Local infranet _ux -
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lll. F-EMS Main Functions 10) Correlation regression analysis

4 - - . N\
® Correlation regression analysis
« It investigates cause factor which influences major effect factor by using correlation regression analysis.
* It is possible that the degree of correlation between cause and effect factor can be expressed as quantity.
: -
C
v HBHANY SRAIN : 2% v T
) "' :-.,.,,_T;.,‘; & .. 210 “ﬂ . . h
BARD aaas MBAMHS
R AR NG L' Gt 9
®20e RUEPAS P Value
- w5 HARY waa ozpaw .‘.
Do N4 Local intranet 1008 -
. .
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lll. F-EMS Main Functions

11) Analyzing energy usage forecast

4 . h'
® Energy Usage Forecast Analysis
» Energy usage forecast analysis method is statistic method to forecast based on the past data.
» Monthly forecasting output is presented and we can compare real value with forecast to verify.
« This graph shows forecast data as green line and real value as brown line.
o < ' [ ,n;\;g.u\'iﬁlxll EMS, rane, ham v x )
w & gwvaze o - Page » () Tools
" NEeny on s - vest (02 R
v Waya "y
- 5 82 waza =
S Local inmanet L1005 -
. .
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lll. F-EMS Main Functions 12) Current status of GHG emission by SCOPE

4 . . . N
® GHG emission can be grouped into Scope1 and Scope 2 and we can check them by each scope.
» GHG emission consists of direct emission which is generated when people do some activities, and indirect em
ission which is made by using electric generated from others.
 Like chart below, Cheon-an factory has 88% indirect emission and 12% direct emission.
Z MRVAIAE! - Windows Internet Explorer EEX
& ) - [E) o/ localnost8081/L5_EMS /rame.him v [4s] %] | o[-
% & |@mRvALl [ A - B - & - [rPage - £} Tools - 7
LS5 MRYMARIRGER o = AL <41 Login User : skullcap [0157] [JESI[ES
'Er () 24 >SCOPEY H¥X3 >SCOPES HBZX3|
© 2wz (g v
HESE 2&ItA Y EBF(tonC02e/yr)
SCOPE1 = 561 ‘ﬂldl 22 125 o 46 4ﬂ 21 o [ o 7 7£ ] o 5 o 8 10 7 1 55 lzg13IJ
e —a
Done . - %) Local intranelr - #100% -
\ y
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lll. F-EMS Main Functions 13) Energy reduction comparison analysis display

' @ We can compare factory’s performance with government goal by performing constrained GHG/energy m
anagement, by each month and by each year.

+ Compare each department’s performance through degree of achievement (%) of their goals.
« Brown line is target line, green line is result line.

Z MRVAIAE! - Windows Internet Explorer FEX

& ) - [E) o/ localnost8081/L5_EMS /rame.him v|[42][x] [ pl-

% & |@MRvA2e [ % v B @ - [ Page - ( Tools - 7
LS7%15 MRV MANAGER s o 503 4 1 Login User : test [H2]

v =3 EUR=ER=
© 9k 2010 (¥ @ XNEEE [=@/ax %)
SEZ = SE a SEZ(X)

2010 PLCIEF HILIR 22 5.

E 3 LA ARSEF 203.000 203.135 100.07
[ 20104 PLCEH GILIR 22 SE 43

& MW AHSEF 122.000 104.150 85.37

T T T T T T T T T T T T
01 02 03 04 05 06 07 08 09 10 1 12
2010 PLCIEE GILAAl 22t SE o3 <
SE L] SHZ(R)
o 15.000 14.800 99.33
02 16.000 15,123 94.52
03 15.000 16.248 108.32
04 17.000 19.247 113.22
05 18.000 16.217 84.54
06 15.000 14.200 94.67
%J Local intranet #100% ~

/2 MRVAIAE - Wind,.. | @ Microsoft PawerP... [ €3 Java - LS_EMS/s... KO % AE (&) 0L 9= 604
(4 Y

L r
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lll. F-EMS Main Functions

14) F-EMS mobile service

- ® Provides mobile service based on Smart Phone |

« can monitor efficiency of each green energy generation in the cheon-an factory through android phone.
is possible to compare generation capacity of renewable energy with current generation output.

» can monitor CO2 emission amount and energy saving cost by renewable energy.

* In addition, we monitor detail information of inverter for AC Drive and Smart Cabinet Panel.

SAMSUNG | SAMSUNG

-l

F=MS MOBIL=
Fastary by Mot Syt

PV Fuel Cell SCP AC Drive Smart
Meter

/
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IV. F-EMS Effectiveness

1) Actions for constrained energy management

r . . . e . . . . - N
® As you know, constrained energy management is official institutions for reducing CO2 and saving energy efficien
tly in large factories.
® As | said before, 374 organizations which are appointed by Korean government must have the energy saving go
al and comply with them. To do this, it is essential to introduce Energy Management System.
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Implementatio Factory 2100 225000 Factory 290 220000 Factory 280  >15000
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IV. F-EMS Effectiveness 1) Actions for constrained energy management

7

\

® Our F-EMS helps setting energy saving strategy by monitoring and analyzing energy consumption, and
can take an early action for the government policy.
neray Usage F-EMS current situation analysis
e . - GHG target management system
S | | strategy establishment

90 TJ [Assumption] 2012 year Cheon-an Factory
GHG target Base

— oo ——

* For 3 yrs.(‘09~’11yr.) Average GHG quantity of emission
| 20,000 TCO, excess

) 4

e 2013 year GHG reduction target setting and perfo
rmance reporting target

——

,‘ : * For 3 yrs.(‘09~’11yr.) Average energy usage 90TJ excess
‘ ]

CO, Emission

20,000 tCO2 Energy usage and GHG quantity of emission red
GHG target Base | uction strategy establishment

* Production department energy reduction KPI enforcement
* Electricity supply efficiency improvement project development
» Steam supply efficiency improvement project development

» Green Factory item development

’ * renewable energy development and expand an application

P AN

104,09
v 9,35 125 |
2005 2006 2007 2008 2009

2010 2011 2012 2013

’

Innovators of Innovation™ 24/26 Mlrld Class {Q =



IV. F-EMS Effectiveness 2) Construct infrastructure for EMS certification

. . g g N
| @ KS A 4000 (EMS) was announced in December, 2007, was verified by certification pre-test from 2008 to 2
010. It will be implemented with international standards 1ISO50001_EnMS from June 2011.
« EMS certification system gives certificate by evaluating current state of EMS construction and energy saving p
erformance.
KSKSKSKS * Management Responsibilities 1) Energy intensity(KPI) decrease
SKSKSKS Energy management planning (2~4 percent compared with the pre yrs.)
SKSKS
&Re® KS « Implementation & Operation _2) Energy saving by project performance (2
Ks wsess KS A 4000 ~4% percent of the whole business usag
— e)
* Checki d Evaluati
sexing and Fvatistion 3) performance of purchasing high energy efficien
i . Management review cy and low energy consumption equip.
(Purchasing performance 50~90percent)
—
0 Target 2 Project > Performance Mgmt. T AI
: PDCA establishment T AT rE-_
e Energy aspect analysis : Energy map/Main facility E L :
Equipment list & management : Management tool |
of Energy supply/Using facility
) s [F-EMS monitoring sector]
Management of Documents/records/regulations Lsi: < fact I' ti
: policy/manual/procedure document supply ; I - actory energy consumption
» facility energy consumption
Management of evaluation requirement: Verif ‘ —«Energy intensity
ication checklist * GHG emission by Mon./Yr.
EMS grade evaluation: evaluation score above 85% : AAA (The best), evaluation score above 70% : AA (Excellent), Standard Sa
tisfaction : A (Normal) )
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IV. F-EMS effectiveness 3) Verifying GHG inventory

" e It defines greenhouse gas emission sources and makes a list. To do this, we need to set organization an
d operation boundary, also, develop gathering form of GHG data.

® We calculate the amount of GHG emission by considering energy usage and emission factors.

Setting/ Management of Org 0 Management of Emission Fagt

OSettlng Organization & Operation boundary anization & Boundary or & Methodology

@ Definition of Energy Flow

Definition of Greenhouse Gas Emission Sourc
es & list

9 Developing Gathering Form of GHG Data & Em
ission Factor

9 Data Gathering & Emissions Calculation

© Development of Inventory QAIQC 96 Greenhouse Gas EmissionS @ Calculation of Greenhouse
0 Supporting Internal Audit & Verification ources & list Gas Emission

0 Preparing Greenhouse Gas Inventory Report

[ R —————
20 et

Y 2AMNA MY VY NBA

 Establishment of High Level Greenhouse Gas Inventory
» Obtaining Inventory Verification
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ihankyouforyourattention.




