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» About Vattenfall Heat Poland
* Pl System in Vattenfall Heat Poland — business case

« Examples of Pl System utilization — added value

© Copyright 2011 OSlsoft, LLC A
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JAV About “Vattenfall Heat Poland”

VA

y

» Heat and electricity producer

 70% share in Warsaw heat ¢
market and over 22% share in j\i 3
A

- Vattenfall Heat Poland
- Vattenfall Poland
- Vattenfall EnergyTrading

Polish heat market

- 5 power plants with over 4 684
MW of heat and 929 MW of
electricity generation capacity
Installed

* First site with heat accumulator
running in Poland

‘ Warsaw

© Copyright 2011 OSlsoft, LLC A
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AV Background
VA

LR 5independent Power Plants

~  Lack of detailed central planning

lack of central monitoring of technological process
Not optimal production process

The idea of centralized dispatching

Need for detailed information exchange with partners
A lot of calculations & reporting... very quickly

Quick access to information about production process
Need for production process optimization

© Copyright 2011 OSlsoft, LLC A




JAVAVAY
VAV

JAV. Challenge
VA

. Information exchange

Production Planning I

Main devices status Production coordination

. _ | .
short-term Information about

. Asset Management
e long-term : services

Production process control Production plans

On-line analysis

« Emission reporting and reporting

Distributed Control
Systems

- efficiency reporting

* on-line optimization

Production coordination

External partners

Power grid coordination

Production plans

Portfolio management Trading plans

- fuel register isti i : ;
9 _ ] SEUSE el Heat network coordination
e products register Main devices status Tradi
rading
Analysis

Tool needed !!!

© Copyright 2011 OSlsoft, LLC
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JAV. Solution
WA

al I
soracc_zormea [ P
S zzzuea 5, i E—

S320c asmes sz snamw En
Seimver

e |
/
.
\\

VHP: Operational Data Protected

y

“We needed to gather the complex information about
technological process and store it in one place. W needed a
system that would make these information easily accessible
for many person. We also needed system that would provide

tools for analyses and reporting”

VATTENFALL '~

Customer Business Challenge

Providing the possibility of central
production management

Providing complex information about
technological process and tools for
analysis

Making the system user-friendly and
easily accessible for many users

System should be flexible for
upgrades and development

—

pld I

Solution

Implemented PI| system to provide
data from production area to all
production and business area

Provided view to the data using
ProcessBook (synoptic screens) and
DataLink (analysis)

Provided ACE for continuous
advanced calculations

Provided MCN Health monitoring to
secure the system efficiency

Customer Results / Benefits

Incrased number of analysis in the
same amount of time

Decreased variable costs caused by
on-line cost calculations (ca. 50 KEUR
per year)

Increased efficiency in consequence of
on-line efficiency calculations (3—5 %)

Increased accesibilty to information
about production process

© Copyright 2011 OSlsoft, LLC A
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AV Pl System Architecture
VA

~ Business Network ;"".Office workstations

T ER

Pl Serversss s Pl ACE / Pl WebParts
~ Production VLAN

(5 locations - >40 int.)
Pl Interfaces T« <> o o > o

© Copyright 2011 OSlsoft, LLC A
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JAV  Definition of specific areas of benefits
WA

* Process KPI's
e Condition of
devices

» Settlements

* Reporting

* Exchange of
production plans
» Devices status
reporting

* Production

Production Process monitoring

o Production

Monitoring and D

. coordination
reporting

Production
optimization

Data for
scenario analysis
SRR L LI TR - On-line

: Main goal: : calculation and

Implementing user-friendly analysis
d time-saving tool for Support for
an . 9 . decision making
data analysis and reporting

.................................................. © Copyright 2011 OSlsoft, LLC A




JAVAVAY
VAV

AV Production monitoring and reporting

k Process of settlements before ; Process of settlements after Pl System
Pl System Implementation ggg ¢ Implementation RELRE LR LRI R LR LTI
g ‘ ‘ DCS Systems
( Production network )

Production networl ) ‘ ‘ ‘

Productlon network

The only system
that has access
to all data used for
reporting
is the Pl System

S S N
. .
o .
. .
. .
. .
. .
= m—— < >
Business network 0 “ .
. ~ .
o < ; .
.

8 Providing data from each Providing data from each system End user ., tecccecccccescscess Ry
system requires a person : requires no extra staff — we need et a
responsible for data export : only interface (ex. OPC).

In VHP we saved ca 500 hours per year with Pl System
© Copyright 2011 OSlsoft, LLC
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AV Production monitoring and reporting
VA

Production
reports

|

Strategic
andyses

%

production
reports

Executive
reports (VIP)

o ueyd) gep wEpng

. PISystemis =
: animportant : i
:  component
: in the process of :
: feeding :
: Data Warehouse :

with production :

data

|

Statistical
summaries

ment systems

Production data Data
Warehouse

nd measure

Reports for
VATTENFALL

= k= =

Pz

Calculation
models

-Ad hoc™
queries

Manual input, verification
and corrections of data

\_\_/_\
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AV Production monitorin

VA

y

g and reporting

........‘...‘...‘..l‘..................‘...‘..

o
° .
°
, : Excel reports based on Pl DataLink
Raport dobowy pracy urzadzen podstawowych VHP SA 2006-01-15 o
°
: functions allow user to calculate times
°
y HEE = 1|« whenth ducti
Turbiny 1 -10 sl e a]:]:]&]:]z]z]| ¢ Whenthe production process
°
Czas pracy h . t t f th I H 't d
Mal Ina moc MW 48,1 30,3 241 27 A 304 07 5 1231 a7 4 [ ° paral | |e erS Were OU O e “ | “ S an
Przekroczenie moey osiagalnej Ok Om Ok Om Ok 0m Oh Om Oh Om 1h 33m Oh Om Ok Om Ok 0m : .
Mal Ina moe w kond ji MW 330 1202 t It t
°
Maksymalne cign. pary do TZ Mpa 8,86 933 902 an 912 1289 13,29 ° p rese n reS u S I n re po r S
Przekroczenie ci pary do TZ P=miax Oh Om Oh Om Oh Om Ok Om Ok Om Ok Om Oh Om Oh Om Y
Przekroczenie cisn. pary do TZ P<min Oh 3m Oh Om Oh Om Ok Om Ok Om Oh14m = 21h 34m Oh Om e °® L4
Wal Ina temp. pary do TZ C 5535 5358 532 5442 5435 5387 s sws  sm2 0000000009000 09900009000009000090000090000000e
Przekroczenie temp. pary do TZ T=max 11h39m Ok Om Ok 0m Oh 27m 4h 10m SI-K1...4; K10...15 SI_K1...4; K10...15
Przekroczenie temp. pary do TZ T<min Oh Om Oh Om Oh Om Ok 1m Ok Om Dopuszczalne | - 5 h Dopuszzalne
Przekroczenie przewodnosgci kond. Oh Om Oh Om 24h Om Oh Om Oh Om warnkowo Marunek pata:  2006-03-11 N ' warunkowo Werunek
2504 (K1-4]| K1-4: 4 h/dobe,
Zakiad EC Zeran Wydajnoss | a0t ;ﬁ‘ffgf;gf&' K2 Wydajnosé 260 th przy b > 210°C
= = = = o od pocz. roku Oh 42m o od pocz. roku Oh Om
v 1- z 2 2 2 2 ZE
Kotly1 -5 5 E E E E - d pocz. roku oh 40m mm v ad pocz. raku 0h 0m
ErErm m od pocz. m-ca 0h Om od pocz. m-ca Oh Om
] wydaj h 3335 7323 HE = 2343 o |Ptpes ] h1om ZE - KFA, KFB KS od pocz. roku oh 14m
Mil wydaj th 1967 1954 05 1774 1976 od pocz. m-ca oh 3m Dopuszezaing Warunel od pocz. m-ca 0h 0m
Przekroczenie wydajnosci F>250th | OhOm Oh Om Oh Om Oh Om Oh Om B s demeh
Przekroczenie wydajnosci F<140 th Oh Om Oh Om ah 38m Ok Om Ok Om K41 o poe= g0 Wydajnose 450th odnoénie czasowych Ka o) poe= i i
Mak Ina temperatuta pary Sw. C 5163 14,5 5293 13,5 5133 od pocz, m-ea 0h 4m przecigzalnodel od pocz. m-ca 0h 0m
Przekroczenie temperatury pary sw. T>515'C Ok 3m Ok Om Ok &m Oh Om Oh Om 1 od pocz. roku Oh Om Ea " , e s od pocz. roku 0h 0m
- - - od pocz. roku i 8m
Przekroczenie temperatury pary sw. T-=505.C 13h 37m | 23h10m | 23h48m  14h1M1m | 13h 47m A poE e ohom S o8 g e ohOm
Przekroczenie temperatury wody zas. T<130'C Oh Om Ok Om Ok Om Oh Om Oh Om
Przekroczenie zawartosci 02 w sp. >5% Oh 7m Ohom | 10h17m  1h53m | OhOm g ISR = h4m KFA | od pooz. moa oh 11m
Przekroczenie emisji CO =250 Oh Om Ok Om Ok Om Oh1m Oh Om od pocz. m-ca 0h Om
KFE od pocz. roku #ARG!
KFB od pocz. me-ca #ARG!
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AV Production optimization
VA ..

y Optimal operating point
&
Condition based

maintenance

Production optimization
support with Pl System

Variable cost

On-line calculation

On-line data analysis

[ErT——

KPI's

© Copyright 2011 OSlsoft, LLC A
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AV Production optimization — KPls
VA

' Data aquisition Data analysis

Pl Performance
Equations and Pl
ACE Server allows
us to define every
KPI that we can
calculate in order to
improve quality of

our processes.

\
Y,
®
=
7
/

/ / Plgraphics \

data analysis
validation engine

| )

| Values that are inputs
l for other calculations

\ J ]

« Input and output data stored in RN .
PIarChlve ."ooooooooooooaoooaoooao"

* Calculation time-triggered
© Copyright 2011 OSlsoft, LLC

We can easily
combine manual
and on-line values.

I
|
|
On-line KPI's \ / :
I
I
I
I
|

+ Data analysis processed by ACE
engine.
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AV Production optimization — KPls
VA

y

Wyydajnosd  308,7th
507,0°C 2,07 MPa
Moc elektr. 67,1 MW
330,8°C 2,22 MPa
Moc ciepln. 362 Geal
L 130,0 MWh
| i 17,5 MWh

1304 MW

154,4 MW

Wskazniki dyspozycyjnosciiawaryjnosci

Wiy, bezwzgl. korpusu [mm]

We
L
F

18,3 Em—
16,0 Bm—— 1

urzadzenia

KPI monitoring helps us to define

01.04.08 ==20.04.08

01.05.08 ==21.05.06

strategic goals and take

T=240°€C Zaklad Preraryinose, | |Dyspozycyinoge] Nagh || Pwargioest  |ODyspoeyerinode] llde th eri g ht aCt lons
e 7 %8 awari| polsa Wakaznik [oi¢ awa| polska
o= “ = kY = = = kY h 2 h o
5 50—;—80 Kothy 55 A5 85,2 14 703 In t e rlg t I“
Turbir 05 12 203 | a8 | a8 00 1 702 | sas 13
S Sy [ Turbiny
2y o 30/ o
Wekainik awaryjnoesei
85.6°C N e 50 w00 ]
RTE
600
0.0
105,2°¢ Mg 1 %Pn oo ]
LRI
200
. 53,8 %Pn 100 ]
99,6°C WO pm——— i . - — ]
EW A Euth Turbiny EWiA. Euth Turbiny
100,4°C  WV-D 49.9%"" mOL 04 06 =30 0406 ool 035 06 =31 05 06 O0L 04 06 =31 05 06 mOL0406 =-3004 06 @O107 06 =3105 0 O010406 =3105 0
00—
Tosé odstawien awaryjnych % Dyspozycyjnosé szwedzka
35 1000
| WHF 8.4 3 — 2.0
3 9,0
| EC Siekierki N 970 4
Ec Zeran %1 ]
e 950
Plany produkciji 2in )
230
20+ T
T A Eeotlr Turbiny EWiA. otk Turbiny
w0104 06 ==30 04 06 @0105 06 =31 03 0§ 00104 06 =31 03 0§ WOL0406 ==3004 06 @01 05 06 =-31 03 0§ 00104 06 ==31 03 0§
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AV Production optimization — operating point

' Biezacy punkt pracy KFA  eta=flG) K .
TR On-line efficiency
Pl - N monitoring
NEEEE a — helps us to operate
L ™y
Efficiency report - boiler losses on Iy

the most efficient

100% - . .
. - units at their
600 1 optimal point

170 130 190 200 210 220 230 240 250 260 270 280 200 300 310 320 330 340 350 360) 40% A

and save
up to 2...3% of fuel

20%

0%

08-07- 08-07- 08-07- 0807- 0807- 0807- 08-07- 08-07- 08-07- 08-07- 08-07-
10 11 12 13 14 15 16 17 18 19 20

Time
2008-07-2100:00:00 8,00 hours .. .
Oloss 1 @Loss 2 OLoss 3 OLoss 4 MLoss 5 OLoss 6 MLoss 7 OLoss 8 MLoss 9 MLoss 10 Ceecccccccccccccces
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JAV Production optimization — Condition Based Maintenance

VA

Neural networks (production parameters prediction)

y

Turbine

G P, T

Steam from boiler

Electricity
production

Ne = f(G,P,T.Q)
Q

Heat flow to heat-
exchanger

Real values

Prediction

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

VAV

JAV Production optimization — Condition Based Maintenance

VA

;' Using the PI
: ACE Server we
defined on-line
efficiency
. calculations
: that help us to
. runonly the
most efficient
units.

* A

96,00 Efficiency loss

95,00

94,00

93,00

A

A

92,00 A

91,00

90,00

Instead of complex measurement procedure twice a year we provide online
calculation (in connection with neural networks) to see how device (boiler
behaves)

On-line calculation = ca. 2 - 3% of overall efficiency increase
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ©. Cc?p'yrlg'f‘lt 2011 bgTSOﬁ 1_|_C
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JAV Production optimization — variable costs optimization

VA

y \
\\

\ Load of this device

Max \ should not be changed
N
2% |2 ~
AN
N\
NN
= N

Change the load of this

device !

\§.

Load / Max. load

Current

operating point |

00000000000000000000000000000000
L] L)

.-",.,Which device should be
- adjusted in order to minimize
: variable costs ?”

~_ | On-line variable cost

- calculation gives possibility
- to choose between optimal
- devices set to provide

: optimal configuration

: Optimal configuration = ca. 2
: — 3% of variable cost
., reduction per year

° °
ooooooooooooooooooooooooooooooo
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AV Production coordination
\/'\

~"PI Processbook is the major
tools for production process
visualization.

130,0 MWh 1304 MW 1544 MW
17,5 MWh 129,9 MW 23 MW

afi - plan temperatur i wykonanie

Wydajnosé 3087t
Moc elektr. 67,1 MW

Moe ciepln. 562 Geal

Data that we observe comes
directly frm DCS and also
manual imput.

Prany produc]

0 T son
r 86°C 1L —
19,0 ] ISR =)
Ec Zeran
f0520¢  hiwo oL -
L2 oot | ypgy | gz [t ppone] We use perform ance
T i 99.6°C W 'ﬂpﬂ 149.0 °C -
R -
04th 161,0th -
[ ey — equation and ACE to process
.4 74 [ 306,8 °C N 53.3:Pn
i W 0,1 %P
K K2 S— @ WCB n
CObP-& P B .
| WHP 8.4 I Para I Spaliny I Elektr Espl. kociol Ekspl. 1 I BOTKN I h f r r n I n
WYJSCE _ 81,1°C
2 | EC Siekierki I BOTKS I Sraty | I Sty I Reg.Wys Reg. wyt, siec I Chiadzenie |
o owew Weda zdeni on graphics
= Qges 402 MW=3459 Geallh = Qur 88 MW F= 77th .
= Qspec 415 MW =356,6 Geallh > Qpr 3,6 MW Osmozowana
WISLA 4 P P
750°C 806°C (Y °
POWROT AZ e ° ®
° °
422°C  423°C  420°C  41.3°C  461°C 860°C ° °
° °
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AV Production coordination

VA

y

..‘..‘...‘...‘...‘...‘...‘..
[ ] L]

Every important event
Is registered in shift
report.

Every status change is
immediately recorded
and sent to Pl System

[ ]
...‘...‘...‘...‘...‘...‘....

..‘.‘.‘.‘.‘...“.....
L] L]
0000000000000 00000°

Siekierki Zeran Kaweczyn -
Wola Pruszkow | Wszystkie ZP

2005-10-22

[l | [Hnosn

Szukaj
Btatu§Godz.| ZP | Kod Tresé Powiadomit Przyjat Przekazano do/ Uwagi
7,00 | ewsa| pd |przekazanie zmiany malinowski potawski
7,35 | spec sc |korekta ci$ s 1.20 mpa od 8.00 chudzik potawski bartoszewicz
7,45 | spec | plt |sz 10-20>75 21-9>80 grabowski potawski bartoszewicz wiaderek
8,15 of plm _ potawski bartoszewicz wiaderek
. 8,17 P t6 |[wytdorb przeglad tozysk sidor potawski
8,30 | spec sc |korektaci$ sz 1.15 mpa od 9.00 grabowski potawski bartoszewicz wiaderek
9,15 | spec sc |korektaci$ sz 1.10 mpa od 11.00 grabowski potawski bartoszewicz wiaderek
10,39 z t10 |wyt do rez wiaderek potawski
11,00 z k4 |wyg do rez wiaderek potawski
11,05 ] k7 |wyg dorez sidor potawski
15,47 s t5 [(wytdorez chojnicki potawski
18,00 | ewsa| dp |przekazanie zmiany p
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AV Benefits from Pl System installation
VA

y

« Important data from production area are secured

« Improved quality and efficiency of analysis process
« Improved efficiency of production process

* Possibility of central dispatching

* IT tool easily accessible for end users

« Large possibilities of user interface customization

- Easy integration with other systems
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AV Next steps
VA

« Pl System infrastucture improvement due to increasing number of interfaces in order to
improve overall system availability and data accessibility

y

e Standarization of interfaces to DCS

« Provide of complex dashboards system based on Pl System data accessible by
standard web browser and smartphone

| N

l—ﬂ s “ ‘ @ - N8N N EEEe e

E‘“:?':—:—:_—:: """"""""""
o1 e a U P | el L

0 9:00 EE AR O 15:00 17:00 19:00 2100 23:.00
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AV Questions
WA

y

Marcin Btasiak
marcin.blasiak@vattenfall.pl
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Thank you




