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Background and Information of KHNP (1/2)
e EEEn

0 Korea Electric Power Corp. (KEPCO) officially split up its power
generation sector into 6 separate companies on April 2, 2001 by the
Korean government’s electric power industry restructuring program.

0 The goal of the restructuring is to provide users with stable supplies

of high-quality and low-cost electricity by maximizing the
competitiveness and efficiency of the power generation companies.

o Korea’s electric power exchange market have been operating since April
2002. Although it is currently a Cost-based pool, it will be changed into
TWBP (Two Way Bidding Pool) market by April 2004

[0 As one of the subsidiaries, KHNP has been formed combining hydro
and nuclear generating facilities of KEPCO.
o operate 18 nuclear reactors in 4 sites, and 16 hydro plants
0 2 new reactors are under construction
o plan to build an additional 10 reactors by 2015
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Background and Information of KHNP (2/2)
BN EERERRRI

0 Installed nuclear capacity : 15,716 MW (as of the end of 2002)
0 29.2 % of the nation’s total installed capacity
0 Nuclear power output : 119 billion kWh (in 2002)

0 38.9 % of the country’s electricity consumption
0 Average capacity factor of NPPs : 92.7 % (in 2002)
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Background and Objective of ERP Implementation

Changes in Utility Industry Business Environment
-> Graduate Dispersion of Demand & Open Competition

Project
Background

Innovation
Program

Project
Objective
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Strengthen
Competitiveness
through Implementation
of Advanced Business
Management Technique

Establish Profit Oriented
Management &
Transparent Accounting
Method

Need for Implementation
of Business Process
Innovation for Utility

Industry
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Implementation of BPR & ERP

Introduce Advanced
Business Mgt.
Technique

Management
Transparency/Implement
ation of profit oriented
business system

Integrate/Implement
developed information
system
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Gain Comparative Advantage in Power Generation
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Brief Process of ERP Project
¢ i

2001.4.2
2001.6.1
2001.12.31
2002.1.14~2.28
2002.4.1
2002.4.10
2002.7.31
2002.10.24
2003.1.20~1.25
2003.1.29

2003.2.8
2003.4.12

. Split up of KEPCO into KHNP

: Launch ERP project team

. Sign contract (Anderson consortium)

: SAP module training

: Commence 7 key BPR processes

. Complete As-is analysis

. Complete To-be design

. Contractor change to BP (BearingPoint) consortium
: Complete final integration test

: Decide on ERP system title as DREAMS (Digital

Realtime Enterprise Asset Management System)

. ERP system open (on Ulchin Plant 2)
. Roll-out on All plants excluding Ulchin Plant 2
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Pl Introduction Scope
e e e e EEnnl

Server Side =Pl UDS : Data Storage (6 Pl Servers)

=Pl RDBMSPI I/F : Site Interface I/F

=PItoPI I/F : I/F between head office and each site
Interface Side =Pl API : App. I/F (Manual input, SAP CO module I/F)
=P| Activeview : Web I/F

=P| RLINK : SAP PM module I/F

Client Analysis =P| DataLink : MS Excel I/F

Tool =P| PrecessBook : Mimic Implementation

2 We intended to introduce PI ICE for web interface but Pl Activeview
was finally installed instead of PI ICE to improve speed on the web.
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Pl System Layout
BN EERRR]
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Integrated Data Flow
BN EERERRRI

Legacy System Pl Interface Pl Server Pl User Interface & Analysis Tools ERP Package
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Interface with SAP PM through RLINK
1 1 1 31 111l

0 PIRLINK provides an interface between Pl and SAP PM

0 Trigger based SAP Transaction
o Transaction is triggered by the alarm tag
o Automated PM notifications
1 Measurement document creation in SAP PM

o Additional tags are needed for alarms, PM notification number,
and measurement document number.

[0 No way to transfer Pl analog type data to SAP frequently,
through RLINK

o In case of manual input, the additional step resetting the alarm is
necessary

o Can not deliver any real time analog data from Pl to SAP

I
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SAP Transaction Steps in detail
¢ i

0 In case of Run/Stop signal of Rotating Equipment

[Source Tag Set Alarm Tag | Create PM Notification and

A

Measurement Doc. In SAP

\ 4

Return Notification & Doc. No.
SAP — P

0 In case of Manual Input Data
Manually Input Reset Delete Manually Input
Dummy Value(-1) Alarm Tag Dummy Value Actual Value

l

Return Doc. No. Create Measurement Set
SAP — PI Doc. In SAP Alarm Tag

S
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Interface with SAP and Legacy systems

0 We have developed an application using PI-API, PI RDB I/F and BAPI

Generation
Monitoring System

Sharing data with
other companies

Power Trading
System

sPower Sales
=Prices

=Power Generated

=Power Purchased @
=|n-Site Consumption
=Operating Time

Auto./Manual
Input CO, PP, FI, SEM
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Web Screen Shot — Main page

A AAPEE S A A S — Microsoft Internet Explorer
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Web Screen Shot — Unit summary page
¢ i

HAE

Moisiture Separafor M=%
and Reheater

CV Air
- Gas
- lodine / % '
- Particle MB ST % W Speed gl WA AR UM AL S—
A PRINT =k @ HPTBN " ipTeNs 0 BRol
CV T-avg L= 1 :
Condenser

ael P rmrmHga

: T
C W Outlet C W inlet

—,

e
i

Feedwailer Pump

Condensate Pump

2= 00:00 A=
2.987.984, 896 KwWh
A=E 311 % 3288 %

9 HEA=Z 1202 JAMA 288
Containment =AI 1202 DAZ HE
Wall

Il KOREA HYDRO & NUCLEAR POWER CO., LTD I
14 Sangyoung Mo, et al.



Web Screen Shot — Primary system
¢ i
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Web Screen Shot — Secondary system
¢ i
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Web Screen Shot — TBN-GEN
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Trouble Shooting on ProcessBook (1/2)
e EEEn

0 Problem

. DataSet expressions are truncated after the pdi file, which
Include datasets, is copied to another PC.

(PB version 2.31)

[0 Solution

. After upgrading the UDS server from version 3.3.361.93 to
version 3.3.362.47, the problem was disappeared.

I
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Trouble Shooting on ProcessBook (2/2)
_----IIIIIII

Pl Calculation Data

Data Set
Mame: [GENGP-DAY Befresh Interval [l
Description: JZED Ay 2HAZ - Stepped Plot W
Definitan Truncated Expression
" Pl Summary &+ Pl Expression ‘ after bE] ng COp|€d
—Properties
Pl Calculation Data

aerver: IUjDi ;l
. \ : : Data Set
‘xpression: 2424-GEMOPDUR, Ch° /1440 y 4

I Marne: |GEMOP-D &Y / Refresh Ilfnte:r'...'?! I] ﬁ
Interval: [Th | 5 Description: EENEEEEN R / Stepped Blot |7
—olurnn: DAY — Definition /

/ = Pl Surnrmary / + Pl Expression
—Properies
/
] Cancel Evan |ujpi /Ll Taq Search. .. |

/ Swpressian: | 2424-GEMOP

.. . Interval: |lh | Sync | 0:00:05 =]
Original Expression
Zolurnn: Day
(0] ;4 I Cancel | Help |
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Trouble Shooting on DataLink
e EEEn

0 Problem
: Pl time strings (‘Y’,’T’, **’, etc.) are not work in Excel properly
(DL version 2.1)

[0 Solution

o Use Excel functions such as ‘today()’, ‘Now()’, etc., instead
of Pl time string

OR

1 Use the Application.CalculateFull method in VBA script OR
press ‘CtrI+Alt+F9’ key combination in the Excel sheet.
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Trouble Shooting on Manual-Logger(1/3)
¢ i

0 Problem
. Font Broken in Manual-Logger screen (version 1.3)

[1 Solution
:not yet

[0 Because of this problem, we had to develop API
applications instead of Manual-Logger to provide
manual input function .
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Trouble Shooting on Manual-Logger(2/3)
¢ i

g2 Tour Definition =10 =|
Tour Name:ICHG1 Descriptin:un:lF!LlNK Digital Tag Test
Permissinn:lDEFAULT—TOLIF! ;l Ligital States for I Tour I Beport.., I
—
N Tag Hame: |2423—WG‘1’SD1 o-_S
escliptor |ESS CHILLER CHO1E NOT STOF
Cothmen I --- Earn:c-de:l
t
Eq ipment:l --- Eng.Llnit:l
Caljection S B . ..
Spscs: u::lntl"_.,.'pe.ID Digital States, ., I
—— Dgta validation
ol Lirnit: === Eer-:u:l 2490365
L Limnit === -
High Limit S Span] L
Sl b (e — M send To PI
1elfa Limit ===
Lacation
Text:

Add,,, I Datazheet I Ft, Attrig,,,l EeSequence,I Concrd,,, Sawve I Save I
Celete I Comment tags,,, I Data “alidation I EqptsTag Gr-:uuping...l Cloze I
Record: HI 4 II 1 » IH IH'E-I of 2 L

2
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Trouble Shooting on Manual-Logger(3/3)
I EEERRRI

B Data Fkntr'_.,.' CHOT:RLIME, Digital Tag Test 2003-01-15 16:35:52 -0 x|
Tour NarmeCHO tinn:'FlLINK Digital Tag Test =
HHT IO
Beport,,, |
Jpera rNameipimI Yiolation
Delete run |
aur Tiplestamp 2003-01-15 16:35:52 | Lo
i @ Dptions,,, |
Equipmentl
3 us:l.i'-.rc:hived
Tag Tag value Tag Time=tamp Eng UnitfArchive Comment:
4
2423 WOYS010C_S ETaRT =] [ zo03-m-z11z033s @l
ESS CHILLER CHO1E MOT STOP Nl
2424-W|YS004C_S [sTOR =l | zo0F01-2z 10:41:33 @.l
ESS CHILLER CHO1B HOT STOF hd
Append | Delete fram | Mext Empty | Datasheetiiewl Zend Ta Pl | kv Fn:nrm| Save |
Delete |  Prev. | Pt attib., | Requery Limits | RedoLimit | submit | close | -
Record: Hl 1 || 1k |H |P*| of 2 (Filkered) 4
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Conclusions

0 Plis an important data path among KHNP ERP system, plant
computer, and other legacy systems.
0 Concept of information system was changed after introducing Pl
system
1 Scope : Individual plant - Whole company
1 Objectives : Business function based — Business process based
o Implementation : S/W development — Package configuration
0 Pl began to change many people who ware opposite to PI, with
iImpressive capabilities.
0 Although there is some problem and additional necessary functions,
we don’t doubt Pl system is very flexible, easy to use, and powerful.

Pl agencies and customers must have correct understanding of all
features of each Pl package as well as OSlsoft, prior to Pl introduction.

O

The end.
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