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m |. About SK C&C

SK C&CE= SKOAE9| #HME!, A|AH EBH IT 04 M 8! ICT Convergence Biz. S8 =4
S Soto] X|5Hel 4= o|F1 UASL

Total IT ServiceZ| A2 A 2L} U s|2|o| CIAkSH A}

: Company Overview |

© Since its foundation in 1991, SK C&C has offered total
IT service for the global top level customers across
various business sectors like telecommunication,
energy, finance, public, etc.

O TOP 3 IT Service Provider in KOREA

© Number of Employees - 4,900 plus
e

Founded Apr 1991
Company ¢ g
Name
CEO President Chung Chul Khil
Paid in Capital KRW 10 Billion
Operating 2\ 17018 Trillion (as of 2011)
Revenue
Operating 2\ 1732 Billion (as of 2011)
Profit
i, G 4,900 (as of End 2011)
Employees
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2003 2010
p
Quality Management Syste Global Partnership
Company Wide :
1509001 e e -
* IT Service Mgnt. : ISO 20000 | | ~— [
* Information Security : D&LL Lo
sozzoo1 || || - A
- 0S/QM : €SCM Level 4 Acatel-Lucent @ |~ .
* S| QM eSCM Level5 | | .
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m |. About SK C&C

SK C&C= 5712] At B9 (9'|“E'. M2 S8 ofRad, £3M A, ME8E M)
BES}E ZE M 20 °| 2 £F9| MH|A% HEFS MHSELCE

Core Business Domains

_Consulting:

L
Qut

SOURGING:

. Selutions
N\ [
( R&D w Process Infra Structure
« CMMI LEVELS + 3 Data Centers

* eSCM Level 4
« |SO 9001:2000

» Backbone Networks
» 2 Network Operation
Centers

* RFID
* Smart Card,etc

. U-City
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Industry & Service Area

« [T Strategy : ISP, ITA/EA, BPR/PI, BCP
AAAE « Biz. : Telco. Public, Finance, Energy, Chemical
= Solution : ERP, DW/CRM, EP/KM, BSC/SEM,

1

Al ~®]  *Industry : Telco. Public, Finance, Energy
=3} = Solution : ERP, ITS, GIS, e-Government,
Billing(nVIOS), x—Mas

= Application Service : Development, M/A
o224l -« Infra Service : Data Center / Network / System
B Operation / Disaster Recovery
- Mobile Commerce (m-Banking + m—payment),
Billing
= Develop Emerging Market : Telecom, Finance
Energy, Logistics Solution

A=
ET/H_.

i
—

= New Technology : Cloud Computing, Mobile
A A =} Security, Green Technology
= Convergence : u—City, Plant IT, Enterprise
Mobility

p " s
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m Il. About LDS Solution

A. Overview of the Solution (LDS)

SK C&C2| LDS(Leaking Detection System)= 22 H|E9ot §X| olo| =299 =& ZX|

ERE FHE + Y= SRU2EM, Do| =l o HYeE £/ U £/ dY XHS

A ZH EX] gLt

Communication

Satellite é@‘?

LDS Server =

- GPS Satellite

1
LDS Server
2

Communication

* PLMN(Public Land Mobile
Network)

- GSM, CDMA, WCDMA
« xDSL, Ethernet

RTU

(Remote Terminal Unit)

* VVSAT etc.
- Y T U HS
ot EESE R

Sensor

o= & ME 2 ACLX

(Pressure, Flow, Temp.)

rto 4o r
H1 ol 1

(101Km) (0 Km)
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m Il. About LDS Solution

B. Principles of the Solution (LDS)

- Continues
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m Il. About LDS Solution

D. Function of LDS

> Real Time Data Gathering / Analyze

» Real Time Monitoring (Alarm)
- AL X2 242 S 0] 4| Alarm 2

> Wireless communications networks

- CDMA Communication Module
- GPS Time Synchronization

> Various Chart of Pressure Trend

» Alarm History
- Alarm Notification
- Alarm Log/Message view

- 5 ZFA29| 100Hz (= 1004 =78 Y= HI0|H TE T

- 100 Hz(100 / 1 Sec), 1 Sec Average , 1 Min Average

N M
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Il. Abou

t LDS Solution

E. Progress Diagram of LDS engine algorithms

1.1 Gathering Pressure Data From RTU

1. Gathering Low Data

<

2.1 Frequency spectrum analysis of
original signal & leakage variant
(FFT algorithm)

2.2 Low pass filter design

2. Noise Filter

\ g

3. Signal Transformation

Vg

4. Leakage
Determination
Algorithm

<

5. Leakage Locating

(IIR filter design algorithm)

2.3 Low pass filter implementation & val
idation

— 3.1 Signal transformation based on LSE
algorithm

be——— 3.2 Validation over 4 data sets

4.1 Variance based algorithm

b 4.2 Control chart algorithm

Algorithm

5. Transportation rate based algorithm

To determine the stop band

Obtain the filter model

Will be used implementation phase

A low—noise & high precision approach

A quick computation algorithm

Determine the location
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m Il. About LDS Solution

E. Progress Diagram of LDS engine algorithms
- Continues

Frequency analysis Filter modeling

Original signal

frequencyi graph

=50
-100
-150

-200

B0 100 260 300 400 500 600 700 800
frequency(Hz)

Signal Transformation

ttttttt
uuuuuuuuu

wwwwwwww

1660 560 7066

time(s)

! Location estimation

Leskage Pt
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Il. About LDS Solution

Sample Screen (As Is)

Real Time Monitoring

[ t=* - 24k 2t Pipeline Leakage Detection Monitoring System 1 - [LDS2010:
J=REE) SSHET) PTUHEEE)  AlamT E(4)

PAE== T

= | 2g 0|

EESEEE

FEat
AHARYY

[ [¥arning] 2011.05,20 16:43:02 Detected At Only PT 05 [2017.05,20 16:48:54 [ LA [LOMET,0.1.77 [ Copyright € 2011

121 Trend

I\ [Warning] 2011,065,20 16:43:02 Detected At Only PT 05 [ 2017, 06,20 16:50:14 [ A [ LOMS1.0,1, 77 [ Copyright @ 2011 5K CaC CO,, LTD, All Rights Aeserved,
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II. About LDS Solution
F. Sample Screen (As Is)

- Continues

- Various Chart of Pressure

100 Hz Trend

RNBE BSUPD PIORERE)

TWanring] 20110620 TH6NT

A 100 TR [COMET T G OO, CTH

Average of 1 Sec Trend

AamEHEL  ASEZRIM  EEEH)

NODE - 04

[2011.06.08 10:29:43 [ R [LOMS1.0.1.77 [ Copyright @ 2071 5K C&C CO.. LTD. Al Rights Reserved
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[N Il. About LDS Solution

F. Sample Screen (As Is)

Continues

- Alarm History

Alarm Data Char

FEEEe
o

[2017,06.08 10:30: 77 [ A [ LOMST, 0.1, 77 [ Capyright © 2071 SK CaC CO,, LT, Al

PTRIZEE(E)

AlarmEE (4]

[2011, 06,08 10:33:13 [ HZAF [ LOMST,0,1,77 [ Copyright @ 2011 SK C&C CO,, LTD, All Rights Reserved,

OSlsoft. 2012 L0 AOO|AZER

clOF X1 AlOfLt

© Copyright 2012 OSlsoft,

LLC.

15



m II. About LDS Solution
G. Case Study

2011H0j| SKOj|L{X| YKP Pipeline 101km £ CjAlC 2 &8O 201240) PI = X8
Sto] A|AH] 7 S SEM3L @

e A 2E Lo H| 2
RTU A% OF 15Km ZtZHo 2 AX| = 77}
'1—_
=]

YKP Pipeline
(101km)
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m lI. About LDS Solution

G. Case Study
- Leaking Test (& +8 Test Atg{])

A3 ZaE1: 20114 42 8Y data (AS; MX|; 59 : #8X|™ O HiA)

RTU #7 RTU #9

uuuuu

5 T
§u
i M‘“' e Bl bl ] 77.53 4.93 30
i s B s A 77.5 4.9
2 77.31 4,71 190

A Zi2: 20119 48 129 data (237 SS; RTU; #7X|H +7 EY)

oxriginal a
nnnnn o
28300
g ))))) § 2000
f oo -
27900
,,,,,
27800
e o T E Ee 00 - 555 o= - .- .
===================
Slope Curve 06-revised
-
5
2
ko %o
“““““ 560 606 1560 E FE00 Sooa
aretn:
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m Il. About LDS Solution

G. Case Study
- Actual Case (2 = gM AHE))

1). Date Time : Feb 27,2012 AM 00~ AM 05

2). Pipe Line Situation : A Stationary State

S +7 fIXIE =¥

4). Data analysis

REIYOLL #64 QTOR FHE.

iEoete 5). Result

a4
20 EEN

AR EEN R0

o

3). Operator Action : A|AEIS S0t ¢E 0| Holol AlarmE QX| = 4

- #6 Valve Station Oj|A] #7 Valve Station A}O| #6tH 2N 2 =X =,
- #61} #7A10|Q] Lt EMHOR #7H M BHESIO HUSH K| F

32w

=59

- =M XA T #6H Valve Station 9|

’W"V‘”\fﬂ o 1Km X ZHoIM £
| . -EYEA S
Leak Signal
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Ill. Future of LDS with Pl System

A. System Architecture (AS IS)

PT PT PT
I " B E B B &®m I_ H B B § §n ® I
RTU RTU RTU

4 b

Communication Module

Data Files %
DAS :
SQL Server Analytic
N _/‘ Module

Ul : VB .Net
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@ !ll. Future of LDS with Pl System

B. Business Challenge

v RDBMSE 0| 8¢t &H MM FEE XNE|ot= apdoflA ds o]+ 2

v ANA™ 7S 3 HlO|E|7L R HEIH AlZto| 228 M5 X

-

f

(o]
rot
0%

T
>

v UL 37t JHZ A 7HEAZ/HIE £

v g EFIEY| 75Xl HO| stA| 3 ALEAL 25 SCH

v DATA A{H{Q} OPERATORZ} O|Z# 2|2 QI3 H|O|E| =3|&E X5}
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!" I1l. Future of LDS with Pl System

C. The Solution to the problems

RDBMSE 0| 8% UMM YEE N2}
r

R

222 A
InterfaceE 0| &

BHOIN A5 ol# wu
o T

2
=0O

r

FEAM Cl|o[E ME|

r
- O —

M52 skAb Al7]|7] 2l PI UFL(Universal File Loader)
> & MA Ho|E{F FileS AKX DBOf| X{&dl= 7|E H|0|E HA WAS |X[SIHA 1d52| HO|E XEO| 7ls
\_ J
|2 718 = CIOIE{7} +HE|H AlZH0]| 28 ds X3} e =
r
>O|O|E{H| 0| AE 7|ZE Transactional Data M2
>H/We| dsof #LiXH2 = Bjlo| ofE
=

&= Hlole 3710 thsl 85
\\

8H= RDBMSOf|A| 1 9]
Ol+ ol &

UL 37} 7HEAl ZHEAIZ/H|1E R

| RDBMSOj|A] Operational Data X|2| 22| PI Server2 LA
OIEL 71 MI|HCZ X2 PI System=

olsl o

AL EMN

> PI Process Book& O]

’_
ot Trend Char1 ¢ A|

AN ZHCHSE B
> PI Active-ViewE 0| &3}0 PI ProcessBookZ 7|Z& 7§
Reusable Rate&

oo

2 8 PH, L v
2El .Net0]] embedding 5}
|[ChSteto 2 M 7HUH| 21} A|Zto] E7|Xo=z ZtA

L
[
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Ill. Future of LDS with Pl System

C. The Solution to the problems
- Continues

et EHES 715Xl He| oA A A8 27 SO

>7|E g Trend7} A|ZHO|SO|Lt Zrl/= 4, HE| Ej1 X2 § 7|SsH2E NS 0| 2L} PI ProcessBook2|
TrendS 28230 2 7] A|ZF CHED} AFR X} THO|AM S SEAH

DATA A{t{2} OPERATORZ} O|Z A 2|2 QI8 OO|E| =3|& & X8}

F

|-'6'I-

fot

>Process BookZ 0| 2%t HJO|E|=3| 2 [|0|E{ =3]0]| &+ El OptimizerE %|H
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Ill. Future of LDS with Pl System

D. System Architecture (TO BE)

o PT PT
I " B E B B &®m I H B B § §n ® I
RTU RTU RTU

e e

Communication Module

Data Files %

Pl system
PI UFL DAS : 4@
interface Analytic Module Server
PI -
AE e Ul : VB .Net
— Server
Pl ActiveView
Pl ProcessBook
pdi

OS|SOft. 2012 90‘“ﬁ0|‘0|.+.£§i&|0|‘ Il C_J|=I k"ﬂl L|- © Copyright 2012 OSlsoft, LLC. 23



. Future of LDS with Pl System
E. Sample Screen (TO BE)

=y - DMyProjectWlweun'2012 ProjectWLDS M A WPIProcessBookW U _(2YWUIWMap _Display.PDI - Y - e {@J

+ - [0 12-0F-15 2012-07-18 O @ b |
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=
o
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é Event Time Value Q
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o - s
e 2OJAF
TimeStamp : *
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2 heaan “| Pressue : 216.873
Bus=d Et\AImm S ‘. 2
@ at i
CHT AL W 274 yzzuan
Time Stamp : #7RTU || TimeStamp | Sl EUUAT £
| Y] 2t g
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’ W T - — -
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Ill. Future of LDS with Pl System

E. Sample Screen (TO BE)

- Continues

i+ - 24t 2t Pipeline Leakage Detection Monitoring System

L L1 LD ]

YKP HZ
PT

Dasgu

PT#3
#DIRTLI{BE.65Km)

TiImaStamp Lzuiz-m; 27 S 70503 HAZ08-27 S & TATAPHAZ08-27 © & TATHFHM208-27 O 70T HPHA2-08-27 D& 70743 HA2-05-27 2 & 70743 2012-08-27 2 & 70542
& Prassura valu 22 5783 M) 868 220 868 220 868 220968 220,868 22 5783
Alarm o 171 171 171 171 171 171
warnlng 171 171 171 171 171 171 171
Pressure Valus
== Sl JEE 8 | [ ] | | ®BALEVEL 1
1. I"""-~--....,_|_._.h / 10 COT 158 =x
_Q.F.ﬁ':'ii_____ — I — :____,...---" -
— | """'--."--..__“ | _,r" -¢“DEF1FB
F N R A —
T _--_-"""'—-_-F-_-'\ o - "'h..____“ | o |5 e - PR Y
= A 1 :
=l UL S 10 -q.._'_'_‘l'—'—-ﬂ—-f
201208-27 2& 6:08:36 G e = 2012-08-27 2= 7:08:36 Mzp || | Overviw
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!" I1l. Future of LDS with Pl System

E. Sample Screen (TO BE)

- Continues

¥ e e - DHMyProjectftiweunt20l2 Project®LD3 W PIPracessBoakill _(2rListLl _PTEPDI - O - i ‘
& [ZIM012-0-15 20120718 1B @ b b 3

Matrial Information Pressure Status

il
n2 Y
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I1l. Future of LDS with Pl System

F. The Advantage of Pl system

v PI System2 C}St InterfaceE H {5t Q0 SXl| HE HTOAN oist
AMZ2 2EHO| HO|H GA 28 = XA HTEOAM g€ FAHSHA 2
AXRE HAS & 9D 2 TWo|MS F2.
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0 2 =ghst o 2ol & # OH—IEf &
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0=

of Ag et

RDBMSO| |3}
2 ClolE F3t&
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Ill. Future of LDS with Pl System

G. Future Plan

/ \
Stage3 e

Web-Based Solution /&
MA AT 27 At =8

Stage 2 ' ] [FT=8
- Analysis ModuleQ| M=t a2kt
Long Distance & Grid Pipeline 7{H 2| X|
kg

Stage 1 es=
- 7|E HES Ak E8
A—l‘— O| H_Jlk_
Malg =

Gas Pipeline Test 8l Reference 2=
Grid Pipeline Test 5! Reference =&
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