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Guohua Electric Power Corporation
Current Power IT Solution Projects SIEMENS

Location: Xuejiawan Town, Erdos, Tongluowan, Taishan City Kaiyuan Town,

Inner Mongolia, China Guangdong Province Dingzhou City

Plant: 2 x 330 MW, 8 x 600MW, Hebel B
coal-fired coal-fired planned 2 X 660MW,

Schedule: in operation First units in operation coal-illg
since April 2002 since Feb. 2004 First units in operation

planned for June 2004
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e e Guohua Electric Power Corporation
e %W Requirements for Enterprise Solutions SIEMENS

Business Targets:
Preparation for competitive Chinese power market
Optimal quality of the product “electricity”
for usage in strategic marketing

Requirements

Optimized technical, operative and strategic
functions

Transparency of technical and business processes
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Zhunge‘er Thermal Power Plant

Installed systems SIEMENS

IT Solutions in Zhunge‘er

Cockpit Advanced Management Information
Automated Data Exchange

ggﬁjﬂgﬁz Production Cost Prognosis
Plant Information Management.
_ Maintenance Management & Strategy
Operations Shift Management
Solutions Safety Management
Spare Parts Management
Project & Outage Planning
o
Process Process Performance Monitoring/Optimization

Automation Solutions Advanced Unit Control
Condensate Throttling
- Temperature Control
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SIEMENS

A Real-Time Enterprise Solution for

Fleet Generation Management

based on the Cockpit system by Siemens

Cockpit is the integrating component of the Siemens Fleet and
Plant Management solution for the power generation industry.
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Fleet Generation Management
Central Information Desk for Management

SIEMENS

Power Plant Load Trader Exchange | Maintenance Fleet Risk
Operator(s) | Dispatcher Manager Manager Management| Mgmt
business and job functions
key business information

—— e Forecasts
BV Vv & Plans
: = 5o |
- R
Calculation engine
Process Maintenance | Trading Fuels Plant Environmental [Dispatching
data Management | Operations | Management Diagnostics Management |Information

data sources




Fleet Generation Management
Cockpit — Information Integration

SIEMENS

Presentation of data
user friendly on one screen

Aggregation of data
to information

1&C
Systems

0

Cockpit for GHEPC

Technical ERP
Systems Systems

HE  E2O

_j Collection of data
from all connected sources
Future
Systems
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Fleet Generation Management

% “ Cockpit — Navigation

1&C
Systems

25 do HO

Templates

Reports

Cockpit for GHEPC

Technical
Systems

ERP
Systems

SIEMENS

Future
Systems

c@:@ Navigation center

as single entry point
\ for all information

Navigation to all

B Information
SE—— on your fingertips
~
Web
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‘ “.m PROFIT COCKPIT

Overview
- Produktion

| { overview
iz
iz anagement
- jary Systems.

Cockpit for GHEPC

2000-04-24
11:10 a.m.

external Power
40 MW - 25 €MWh

Coal 1
OMW - 0€MWh 320 MW - 15

ccccc

SIEMENS

Synchronization
of all data elements
to given point in time
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Fleet Generation Management
Cockpit - Architecture Principles

Visualization Level
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Fleet Generation Management
Cockpit — Function Modules SIEMENS

Embedded Calculation Engine

Cockpit for GHEPC

Basic mathematical functions
Accumulation functions

Load capability forecast
Production cost forecast
Load allocation

Mail in / out
File read from / save to
Copy to databases

Power Generation | 14
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Fleet Generation Management

Module: Production Cost Forecasting SIEMENS

Tech. Risk Forecast Production Cost Forecasting
Periods, Accounts, Cost, Probabilities Losses, Thermodynamics, Fuels, Temperature
Dispatch

Periods, Accounts, Cost, Availability - .
Load Capability Prognosis

Gradients, Fuels, planned Availability

Contract Data Demand Prognosis

Periods, Accounts, Cost Heat, Power

Plant Data

Restrictions, Characteristics

Archive Data (from Process Control)

Metering, Temperatures, Forecasts
Sunshine Hours Temperature, Sunshine Hours
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Fleet Generation Management
Module: Production Cost Forecasting with

Thermodynamic Models
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DCS
Fl

Flant
rmgrmt.
BFS,
SAP

Fleet Generation Management
Module: Load Capability Forecasting

CRC availability
status

}( ]

SIEMENS

List of

CRCs

Legend:

pr—

CRC = Capability Relevant Component

}{.
v
v

X .

List of CRC Properties

Work order
Fault notification
Isalation

Manual entry

Availability Calculated Limit
Code Constraints [7]

Maximum
Load [MW]

Plant Load
Capability
Logic 30 Logic

Component 0 Process Function 0

Capability

Availability
Logic

1

3 25 0 ...350 MW
7 70
2
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SIEMENS

WHAT DOES THIS HAVE TO DO WITH
OSlsoft PI?
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Cockpit is based on PI SIEMENS

Main Extensions by Siemens:
Time-Series Management incl. Quality Tag

Future data for planning scenarios
Plant model templates in MDB

Object structure for recursive processing of functions
Drill down information with new display features
Navigation into correct position in connected application

~N OO o1 B~ W N

Integration with plant maintenance data

OSlsoft Pl as basic platform mainly using:
Interfaces

Graphical editor
Object-oriented modeling with Module Database (MDB)
Scheduled function calls with Advanced Computing Engine (ACE)



& == Extension for
~ = Time Series Management

Mainly needed for
scheduled data

Showing load
schedules or
forecasted loads /
emissions /
production costs
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Calculation of time series data —
needs TiMme series properties

. First data point (yesterday 2:00 pm)
. Time range (2 days)
. Interval between individual points (15 min)
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Log Tag Information for

Time Series Calculations SIEMENS

5 =10l x|
|Log_BEX =] « | »
Tirnestarnp Tag | |
07.04 2004 15:55:59 CF /Readtcffalues: BAD walue substituted ERMPTY {TAG:ST_BE¥_¥00 | FUMC:E=pression
07.04. 2004 15:53:59) CF/Readtchalues: Limit vialation treated as BAD walue! Value/upperlower lirmit/replaced by: -5/10000,/04 TAG:ST_BE=_«00 FUNC:Expression

Cloze |

Disable Cockpit cursar

Show Log Tag

=T BEX CQual
Sood
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Object structure

The structure for a plant
will be delivered as
template

- embedded in the MDB
basic structure

- to be copied, completed

and parameterized while
project engineering

Cockpit for GHEPC

@i My Module Databases

EI lacalhost
#- "% PI BatchDE
=% PI MaduleDE
; % OS]

YWSiemens

Guohua
EI[E Enterprize
=-[Bf siten1
= [ Unito1

=-[Fl Fvpsystem

: EI[E FWwPGroup
..... M Fuvp_1

| Fwp_2

- Im FW P =

- Soothlower
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Object structure SIEMENS

The structure for a plant
will be delivered as
template

- embedded in the MDB
basic structure

- to be copied, completed

and parameterized while
project engineering

Cockpit for GHEPC

Ellml Guohua
EI[E Enterprize
= siten1
=g Unito1

EIE BoilerSuster
: EI[E BurnerEroup
: Im Burnerl
[
lm Burners
=-[Ff FwPsystem
: EI[E FWwiPGroup
..... M FuvP_1
: Fwp 2
- Im FywP_=
- Sootblower

Burner?
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SIEMENS
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Visualization Extension
Context-related detail information (drill-down)

#" BF5++ Test Environment - [Work Order] M=l E3

E3 Fle Edt Becord Menu Yiew Extra Window 32 — =] x|

N
\O SC_‘WorkOrder,

SIEMENS

Turhine-
LP
= Generatol
Ll o)

Progs

Maintenance

Cwd SN £ N

SC_ActualState
O SC_Isolation_

) 5C_Faulthotifica

SC_ManualComponentCapability

s8] ||| s]es] W] ]| D 2 =] | Plant| wo | ™|
Find ] Tahle ] sWork Order  Wark order item \ Costs ] Tool ] Requisition item ] Staif l Permits ] Ca|»
wWi-No [B3 [1333 | Yersion WO-Type [Individual order Status |3 Site |[DEMO
Ikem | ok | Status | Plant itern code | Clazs | E quiprn. | Cra |:|
205  Cleaning/Servicing the filker elements 20 10k AN 31T O Apparatuz TET
207 Check far any blockage of pipe and service. 20 DOPAAT OAROOT Machine Set TEI ﬂ
208 Calibration of Chopper Pump Gauge. 20 T0PAST0AT OO Apparatus TET
218 Opendzervice the top cylinder 20 005GA11AP001 tachine Set TET ¥
22 Opendinspect ta find out cause of low outlet pr... 20 00SGA11APOOT Machine Set
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(] e e
[rates r ﬂ
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Start [07.03.1999 | — Startt [27.021993 | e
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I Mate. ..
Effort [hrz] Coszt M aterial provizion
Plan. effart [#.0 Calculated [ 140,00 Lor [o70 % J J
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SIEMENS

POTENTIAL EXTENSIONS:

(Already implemented by Siemens
for North American generators)
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= Key Performance Indicators for
# In-Market Availability

.
—

SIEMENS

Siemans Cozkpit

Buy/Sell

Price $MWh I 31.86 ]I 35.68 ] Average Cost 11.05 $/MWh Inc. Cost + 10 ey | 6.9 $/MWh Risk 10-100 MV Derate
Maximum Capacity |1760 MW Scheduled Generation | 1560 MW Actual Generation [ 1502 MW Available Capacity 200 MW

Ll
INMARKET _AVAaILABILITY.PDL

Siermens Cockpit
BuySell [ 31 86/ 35.68 mll Capacity/ | T | Inadvertent Energy Unit 1 Unit 2 cC

i Utilizati .
AL — Current 11500 v |co [191.34 ppm ||229.51 ppm ”3.20 ppm |
Average
average [ 1105 sewn | feewun | ssam ww | [ 869 smem| | rorgetpes. o O
Inc Cost Compensation JHMBD mw

69 MW

+10 MW | o l.l2| 530.02 Mwl | 1.95 s"‘mﬂ'l ‘ Balance 20000 M 502 [EEi.llIl ppm ” 180.25 ppm I
oo |67 smam | [enee [ 19832 mew|| 184 smm” Pay-Off 000 | | NHS §74 ppm
1| | ﬂl
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Key Performance Indicators for

= In-Market Availability e

s

Siemans Cozkpit

Buy/Sell

Price $MWh I 31.86 ]I 35.68 ] Average Cost 11.05 $/MWh Inc. Cost + 10 ey | 6.9 $/MWh Risk 10-100 MV Derate
Maximum Capacity |1760 MW Scheduled Generation | 1560 MW Actual Generation [ 1502 MW Available Capacity 200 MW

Ll
INMARKET _AVAaILABILITY.PDL

Plant In Market Availability:

. Inadvertent Ene Unit 1 Unit 2 cc
Market prices, el
_ Current 1500 _ww] |co (19184 pom [[22051 ppm |[320  ppm |
average, incremental costs, e R
. sgat Be. ‘ NOx [0.33 imtuff 032 mMBtu||246 pem |
I‘ISk Of de-l‘ate, Compensation JH.80 B

Balance 20000 Mwh 502 [EBi.l]Il ppm ” 180.25 ppm I

Pay-Off 0.00 o | | NH3 874  ppm

o

committed and left over
capacity define the in market
availability of the plant.
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Key Performance Indicators for

; ﬂ_,,‘ In-Market Availability

Plant Operation Overview:

4 i N

SIEMENS

Commercial and technical
performance

- in market availability

_ Unlt Opel’atlon StatUS Inc. Cost + 10 MW Risk 1[l-1l]l]MWDnrate
= |nadvertent en ergy eration Actual Generation Awvailable Capacity
- unit emission values

Siermens Cockpit
BuySell | 1) 86/ 3568 mll Capacity/ | 88.64 " | Inadvertent Energy Unit 1 Unit 2 cC
i Utilizati .
AL — Current 11500 v |co [191.34 ppm ||229.51 ppm ”120 ppm |
Average | 1105  smmwm
Cost | I CENWUM | 55411 MW B.69 EMWh| | Target Dew. 1.40 % NOX | 033 IDNBN”I].}Z mmntu” 7= o |
Inc Cost Compensation JH.80 B
aomw L% stem || cey '-'2| 550.02 ”‘""H 7.95 3"*“""‘” T o0n el | 502 [2si.un ppm || 180.25 ppm I
oo |67 smam | [enee [ 19832 mew|| 184 $mm” Pay-Off 000 | | NHS §74 ppm
1| | —"I
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SIEMENS

CUSTOMER BENEFITS AND OPINIONS
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Guohua Electric Power Corporation

Benefits

Fit for Future

n
%)
5]

=
%)
S

o

Market Conditions /

Modern Plant
Maintenance
Management

Plant

Improved Plant
Operation

Process

Cockpit for GHEPC
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¥
"’é _. s Achievements SIEMENS

WHAT HAS THE CUSTOMER ACHIEVED?

"Best starting

"All requirements position for "Optimized
for competitive future market production and
markets fulfilled" liberalization™ maintenance"
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=% Contacts

SIEMENS

Siemens AG Power Generation
Germany

Burkhard Frese
Tel. +49 9131 18 — 6746

Burkhard.Frese@siemens.com
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