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Hydro Poweri The backbone of Swedish electricity production

Electricityproductionin Sweden [TWh

180
160
140 /W%\/v\/\v/
120 ‘
| Gas The Laxede hydro | leri
100 B Condensing e Laxede hydro power plant (Luleriver)
O Heat
80 - B Nuclear
O Wind
O Hydro
60 A
40 A
20
0 +— =
O 4V ax o W o oo R P PRSP T D [
CRNICSIC MIRC ARG A RS I LG G I A N A I S U N

k ! ) J-‘-‘_’i\lv‘ o> :
AT e SRR 1A LAY

The Akkats hydro power plant (Lule river)
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Vattenfall Hydro Power S—

The Third Largest Hydro Power Producer In Europe

Vattenfall Hydro Power- Nordic

Number of employees ~ 520

Annual turnover ~ 950 M

Largescalehydro
power plants in
Sweden

Assets, productiorochcapacity

Largescale power plants 55 (1 in Finland)
Smaltscale power plants 50 (9 in Finland)
Annual production 30-35 TWh
Capacity 8.300 MW

Investments in refurbishment
For the period 2013 to 2023 1.400 Me
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Background

A
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Need for a new strategy for Condition-
Based Maintenance

Old data historian system not sufficient to Effectiveness —
support new strategy o
Pl System evaluated and used previously in
Vattenfall, and decided leading solution

Management team made a decision to start
an analysis phase to evaluate if Preventative

Calendar-based

Model-Based
Learning Systems

i the PISystemcould replace the Runtime-based L
> icienc
eXIStlng System Reactive 3
I support the new strategy and vision it
I add value by being flexible, able to i Sourcen b X £BM Guidebook

integrate with other systems, and
supportaplanned® W, n~{ Xzp{~yjit{z
_{~ijwsé
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Our one year journey with the Pl System
Project phase Tasks 2014 2014 2014 | 2014 2015 2015 | 2015 2015 2016 2016 2016
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3
Analysis ] APlanning the PI System pilot project i

A System setup AProject team with 6 persons, including project manager

ATrainingsession 1 (server, interfaces) ASteering group with 6 line managers (main stakeholders)

) AResults from the project published on the intranet and
AlInterface setup andesting presented at line manager meetings within the
maintenance organisation

ATrainingsession 2\(isualisatior)

AExploringthe PI System

A Conclusionsn a pilot projectreport

Planning ] ﬁigencrgir::;tior(displays, AFQ I f rouRdss X 0 -\
Establishment ] ARolkout to first maintenanceteam
AEvaluation
i APlanning
Realisation ] ARolkout to remaining19 maintenanceteams
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OPC =Open Platforms Communication (IEC62541)

SySte m S etu p (p i I Ot) Asetup was chosgnQinbo}r\der_lgo test data capture from rbo

y{no~z {wn jzjw{r
system, and vibration monitoring system
LocalDCS AOPC DA communication securedwith Matrikon OPC
SiemensS7WinCC Tunneler (Softing dataFEEDOPC Tunnel will also be
(OPCServer) evaluated)
API Universal File & Stream Loader Interface used for
Regional server importing data from the Conwide system
(Control Centre Vuollerim) Awindows Authentication (Kerberos) for user access
Pl Interface OPCDA (with buffering)
Pl UniversalFile & StreamLoader

Akkats

LocalDCS

ABB 800 xA

(OPCServer) Central

servers
Asset Framework

Pl Coresight

Pl ManualLogger Web

MS Internet Information Services
MS SQL Server

Seitevare

instrumentation

es

Campbell

Loggernet
Conwide (OPC Server)
Concentrator
LocalDCS OPCSer) Localserver

Old analog (Seitevare)

Tablet
Web

PC
Web PIManual Logger Web
@PI Coresight Pl Coresight Mobile

PIProcessBook
] Pl ManualLogger
SKF @titude % PlDataLink (Exce) &?

Messaure

PC
Windows

Vibration

instrumentation (OPC Serve}

Local server &?
(Vietas)
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Conclusions from the pilot project

The pilot project verified that the
Pl System

1. | is anadequate replacement for the current Conwide
system, andfulfills the needs for both plant maintenance
and dam safety;

2. | provides added value with a more stable data capture, a
richer analysis functionality, and flexible integration
possibilities;

3. | provides the prerequisites and supports the vision and
strategy for our future maintenance development;

4. | represents an important building block of a planned )
OW, n~{ Xzp{~yj it {eg. protessdatayo I | ¢1 wt stzr
analyses andZ _ Xn\real-time.
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The Pl System as parbof the IT landscapel Future plan

Existng | —> Asset Mgmt

Asset Mgmt PII nvestment
Investment anning (new)

Planning

RCM
Future —_— Analysis

Failure modes Condition Notifications
Criticality indexes indexes Technicalindexes
AF sync
Measurementdata , Hydro
POV&IEI‘ ':a){‘t > The Pl System | - > Information
Q Displays Portal

Pl System
data

Production Production
control data

External contractors
Universities

R&D

PI Cloud
Connect 5'
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Trend Analytics
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Element template setup

@ YWSAPIZHY9041\Magnus - PI System Explorew— —'——-——— -.-hm

File Vi Go | Tools | Help

"iDatabase %] Query Date ~ (@ @ @Back s H,r CheckIn <} @Refresh l’ Mew Template v._=i New Attribute Template

- By Table Connections
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Library Temperaturtrend Template
? Magrus General | Attribute Templates |ports | Analysis Templates |
= (] Cateqories
------ [€] Analysis Categories
e ; . | Fifter
Attribute Categories
- Eefn;ent Categories i| i|§|Name A| Description Default Value
] Reference Type Categories
Table Categories <7 Drifttid o
- Templates . )
: Ly = Min drifttid fir trend 0
£l (fy Element Templates b Min dr e m
- ([ Aggregat GXX Template <7 Matvarde 0=
- [y GemensamitTemplate - B
... () Kraftstation Template & =4 Normvarde 0°C
g :—umpmning pumpgrop & 6; Trend index i}
g Alarm
. (fy Temperaturtrend Template & =g Trend index 1 78
- Event Frame Templates — )
Madel Templates s 4 Trend index 2 I
I\gﬁmtion Templates Id [=3 Trend index 3 70
Alarm tagg
.. 2y Alarm tagg? & =g Trend index 4 85
ﬁ Pumpnin pumpgrop p = .
=g Trend index 5 60
ﬁ Trend alarm 5@ Trend index
- 4 Transfer Templates | ¢F Trendat varde 0
[#- ) Enumeration Sets
[ ', Reference Types #| = Trendvillkor uppfyllt False
- Tables
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Create element from template

‘\SAPI2HY9041\Magnus - PI System
gt i

File Edit View Go Tools Help

T Database [} QueryDate - ® & (D Back ) |H, Checkln %) v [2]Refresh | (3 New Element ~ ;NewAttrlbut/

Elements

Trend OSTL

@ Dalaiven
~ ) Gotadlv

(@ Indalszlven

Kraftstation

@ Lila uled slven

S (§ Akkats Kraftstation

- Dammanlaggning

Distributionsanlggning
Gemensamma anlaggningar
Infrastruktur och byggnader
Magasin och vattenomrden
& Produktionsanizggningar
Ei- () Seitevare kraftstation
Dammanlaggningar
Distributionsanlaggning
Gemensamma anlaggningar
Infrastruktur och byggnader
Magasin och vattenomraden
Produktionsanlaggning
& AggregatG1
- G1Generatoraniaggning
~ (@ G1Bromsanlaggning
(3 G1Generator

@ Barlager

& Fasuttag
- ) Generatoraxe
- (] e etylager

[arpaigaiga)

peieagaye)

5 G1MagneTEeTmE—
~ ) G1Trycksmérjoljesyster
~ & G1Turbinaniggring

(3 G1Drénering lickvatten

& G1ledhisreglering

(7 G1Padragstyrenhet
~ (3 G1Regleroljesystem
~ 3 61 Spérrvattenanliganing

3 Turbinaxel
& Turbinogs

lager

@ Trend TSTL
Naggpasbox

G Generatorstallverk

~ ) Vattenvag

(3 Gemensamma produktions anléggningar

@ Lued v
3 skellefted alv

7= A

[¢|Name

Value Category Unit Of Measure

& B | ¥ Drifttid 0 <None >

# @ | =l Mindriftid for trend 360 min minute

s B | ¢F Mitvarde 26,32639 °C degree Celsius
# B | =] Normvarde 66 °C degree Celsius
B | ¥ Trendindex 4 Trend index <None>

# B | = Trendindex 1 7 Trend index <None>

# @ | =] Trendindex 2 74 Trend index <None>

# B | =] Trendindex 3 70 iTrend index <None>

# B | =] Trendindex 4 65 Trend index <None>

# B | (=] Trendindex 5 60 Trend index <None>

N #| F Trendat vérde 65,8078058714103 °C Trend index degree Celsivs

NG Trendvilkor uppfylt

False

<None>

oo preatktonstransformering

(5 Hements
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Trend index calculation

Trend NSTL
| General | chid gements | Attributes | Ports | Analyses | version

i = Name: Trendvillkar

e = @ Name Backfilling Description:
© @ fin Trendvillkor

Categories: |

Analysis Type: (@ Expression () Rollup () Event Frame Generation

Name Expression Value Output Attribute
Variablel|Tf('Drifttid’>'Min drifttid for trend') then true else false False | Trend uppfyllt

Variable2|if('Trendvillkor uppfyllt'= true ) then Taghvg('Matvarde', '-18m’, '=') else NoOutput() -

Trendat varde

Variable3|if('Trendat varde'>'Trend index 5' And 'Trendat vdrde'<'Trend index 4') Then 5 Else if('Trendat vérde'>'Trend index 4" Anc| 4

Trend index

index 2' And 'Trendat virde'<'Trend index 1') Then 2 Else if('Trendat varde'>'Trend index 1') Then 1 Else NoOutput()

Trend NSTL

if('Trendat varde'>'Trend index 5' And 'Trendat varde'<'Trend index 4') Then 5 Else if('Trendat varde'>'Trend index 4' And 'Trendat varde'<
"Trend index 3') then 4 Else if('Trendat varde'>'Trend index 3' And 'Trendat varde’<'Trend index 2°) then 3 Else if('Trendat vadrde'>'Trend

[neral | chid Elements | Attributes |ports | Analyses [ version |

£ -
Name AlVa\ua Category Unit Of Measure )

o B | ¢F Drifttid 0 <None >
# @ | [=] Min drifttid fér trend &0 min minute
o B | ¢F Matvarde 35,93802 °C degree Celsius
# @ | =] Normvarde 0°C degree Celsius
o B @ &F Trend index 4 Trend indesx <None »
# @ | =] Trend index 1 73 Trend index <Nane>
# @ | =] Trend index 2 74 Trend index <Nane>
# B | =] Trend index 3 63 Trend index <Nane>
# B | =] Trend index 4 62 Trend index <Nane>
# B | [=] Trend index 5 &0 Trend index <Nane>
o B % ¢F Trendat varde 62,2420280033331 °C Trend index degree Celsius

E € [=] Trendvillkor uppfyllt False <None >
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Make analyseseasy

- ‘ General | Child Elements | Attributes |Ports | Analyses | versmnl
1t GXX (W
|
Filter
plibiee 2 = Reduce complexity by getting the
tion
§ lven E <F Aggregat idrift True p y y g g
f e . .
s, o e highest value out of a population
Dammanlaggning & Kallluft Kylare 1 18,18 °C
Distributionsanléggning
Gemensamma anlggningar 7 Kallluft Kylare 2 18,21°C
Infrastruktur och byggnader & Kallluft Kylare 3 18,35 °C
Magasin och vattenomriden
Produktionsanl&ggningar &F Kall luft Kylare 4 18,4 °C
3 Aggregat G1
= ﬂ G1 Generatoranléggning L 7 Kel luft Kylare 5 1257,
i~ @ G1Bromsanlaggning 1 F Kallluft Kylare & 18,03 °C
- (@ G1Generator
5 Armkors nedre & Kall luft kylare 7 18,17 °C
: g :;’r”l:;"; ovre & Kl uft Kylare & 8,07
5 Generatoraxel &F Kall luft Kylare @ 18,35 °C
t-- (@ Medre styrlager
- 3 Rator L\s <F Kall luft Kylare 10 18,07 °C
= (@ Stator &
Kall luft Kylare 11 17,62 °C
i
~ (F) Fukt generatorkammare trend &F Kall luft Kylare 12 18,85 °C
= (3] Temperatur trend generatorkammare
& Statorindning # 7 Kallluft kylare Max 13,12061 °C
- (3 Ovre styrlager # & Kall luft klare Min 17,2°C
- (@ G1Kylvattenanlaggning
. ( G1Magnetisering € ¢ Kallluft kylare Skillnad Max Min 1,920613 delta °C
o (1 1 Nollpunkitsutrustning I & )
Lufte ky luft 34,64939 °C
e & G1Try rioliesystem &F Luftkylare avkylning varm lu X
- (G G1Generatorstalverk &F Varm luft 1 53,77 °C
b (G G1Turbinanldggning
- (9 G1Vattenvig <7 varm luft 2 53,81°C
~ (3 Aggregat G2
= R Y
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