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MOL Group

« MOL Group is an integrated,
international oil and gas company,
headquartered in Budapest, Hungary

 Active in over 30 countries

* International workforce of over 25,000 e W oo & oo
people

« Track record of more than 100 years
In the industry
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SLOVNAFT, a.s.

2, ~1 0 Actual data (2017)
LOTOS 6,2 Mt Oil processing: 5,6 mn t/a
________ s PKN Plock 13,5 M Mozyr 15,5 Mt
schuect 10,51k @+ -’ ® Key products:
° . Motor fuels 4,4 mn t/a
Leuna 10,7 Mt Plastics 406 kt /a

K radius 500 km Chemicals 118 kt /a

@ Litvinov

[ ]
Kralupy 3 Mt

Ingolstadt
12 Mt2

e Employees: 2389 + 1046 (in filling stations)

Drogobich 3,8 Mt
[t

H
Voh bur.u
5 Mt

Slovnaft's core markets for f_uels and plastics

Rafo Onesti 3,5

o
Lukoil 3,5 Mt

(4

Pancevo
4,8 Mt

- —
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SLOVNAFT, a.s.
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Control Loop Monitoring

« |dea is to detect degradations of control performance
« |dentify and rectify the root-causes of control system

problems
« Results of control problems, which can decrease the level

of automation:

« Unsafe, unstable, uneconomical manner, producing
off-spec products, consuming more energy, losing
profit making opportunities...
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Control Loop Monitoring

 This is a continuous activity which should cover discrepancy
between desired mode and actual mode (by operators).

« Based on the findings, our team is in charge of implementing
changes. As we want to highlight this resolution and to take
corrective actions, we need to have an on-line monitoring
system.
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Flow Chart

LM — Loop Monitoring
PHD — Data Source (Honeywell)
MOC — Management of Change
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Data Mining

« Before starting the “Loop Monitoring” we do data mining (getting
appreciated data from available sources: Asset management or
controller export)

Jme | Explore | Search | Change Tracking

Integrity Issues

Spares Managem ent | Print Management

In | createsdit queries |

sset

SL0S

S — Gueny Type
Frivats. ~] Froperty Dsts
|p=ie= | Deie= ail
-

GQuery Nam e
-—-Creste New Query----

7] |[Br2_s1on

parpags: [14 I~ &

[ ] |==rr siza
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Query Definition -EJ2_SL01 - (Private)

Type of query.

Asset
Cbjpcttyps:

Sub types:

Property names :

Search crieria:

Froperty Data.

SLo6

[t=a
RESAM, REGCLMIM
_Type. Nams, NMODE, GTLALGID,

{CTLALGID = "FID) OR {CTLA LGID = FIDERFE) OR {CTLALGD = "FIDFF)

Preview

Resums: 450 records refmeved B O MIAMSS 4 S20ORAS. =
Object Type ObjectName | _TYPE NAME NMODE CT LA LGID'ALENB ST | KEYWORD NODENUM NTWKNUM NODET YP PTDESC SLOT NUM UNIT |PV EUL O PVEUHI EUDESC
Tag 12FC1003 RESCLMIM 12FC1002 AUTC  AD EMABLE |12v121 11 1 HFEM MAFTA=PETRCLE! DO 12V 101 |28 o1 o 70000 |kgth

Tag 1ZFCioe REGCLMIM 12FC1018 AUTC AD ENABLE [13F101AB 11 1 HEM WY TLAK 12F101A/8 1 o1 |o 180000 kgsh

Tag 12FCI02TA REGCLNIM 12FC10274 AUTO  AD ENABLE |[12E102C 11 1 HEM KOMB.NASTREK DO 12E102C |2 oz |o 20000 kgth

Tag 12FC1024A RESCLMIM 12FC10244, cas AR EMABLE 121121 11 1 HFEM RECIRICPLY M Z 12K101 23 oz |o 14000  kgih

Tag 12FC1035A REGCLMNIM 12FC10354 cAs  AD ENABLE |13K101 11 1 HEM RECIRI FLY N Z 12K101 a3 oz |0 14000 kgsh

Tag 12FC10808 REGCLMNIM 12FC10480.4 AUTO  AD ENABLE |[12E1020 11 1 HEM KOMB.NASTREK DO 12E1020 |2 oz o 20000 kgth

Tag 12FC1081 REGCLNIM 12FC1081 cas  AD ENABLE 15 1 HPWA AZHA01- WY HKUROW ACI FLYHN 22 oz |0 1800  kgrh

Tag 12FC1o8s REGCLMNIM 12FC1085 cas AR ENABLE [12H101 15 1 HEM 1ZH101-VSTUP SPAL WV ZDUCH |24 oz |o 25000 |kgsh

Tag 12FC1000 REGCLMIM 12FC1080 cas  AD EMNABLE |12R102 11 1 HFM QUBYCH FRED 12R102 17 oz |o 3700 kgth

Tag 12FC 101 REGCLNIM 12FC1 101 cas  AD ENABLE |12R102 11 1 HPWA QUBNCH ZA 1. LOZ KOM 12 oz |0 5000 kgih

Tag 12FC1102 REGCLMNIM 12FC1102 cas AR EMNABLE |[12R102 11 1 HEM QUENCH Z& 2. LOZ KO 21 oz |o 5000 |kgth

Tag 12FC1180 REGCLMIM 12FC1180 cas  AD EMNABLE [12F102A8 15 1 HFM FRACIA VODA Z 12F203A/B 18 o4 |0 8500 kgth

Tag 12FCi182 REGCLNIM 12FC1182 AUTO  AD ENABLE |[12P102.48 11 1 HPM CIRMULACLA 12F102.4/8 A 04 |0 13000 kgrh

Tag 12FC120% REGCLNIM 12FC1209 AUTO  AD ENSBLE [12FP10288 11 1 HPM FRACI OLEl ZA 12F1024/8 5 oz |o 40000 kgsh

Tag 12FCI21E REGCLMIM 12FC1218 AUTC [AD EMABLE [12F1054 15 1 HF CIRKULACLA 12F106A/8 1 o7 o 20000 kgsh

#PIWorld
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Data Mining — Input Report (Pl DataLin

B H 9 s BADUS_ rev3adsx - Excel 7 ®E - O %X
DOMOV  VLOZIT ~ ROZLOZENIESTRANY ~ VZORCE  UDAJE  REVZIA  ZOBRAZIT  VWVOJAR  Uniformance  PIDATALINK  PIBUILDER Gablas Peter ~
"D g;’v MsSansSerf  <[10 < A A = P Zalomit text Text 5‘4 Q %ﬂ Ex i EC“T;?M et QY H
Prilepit’ BlIu- . Geitacentrovat - [« 0 o g §9 Podmienené Formatovat Styly  VieZit Odstranit Format P Zoradita Najsta
. ¥ - 7 formétovanie - ako tabulku ~ buniek © - - - £ Vymazat'~ filtrovat ~ vybrat -
Schrinka & Pismo [ Zarownanie [ Cisio [ Stjly Bunky Upravy ~
AL - S| g v
A ] D E F G H | J K L[+
Tag Description %‘5’;;" ‘ NMODE Reason 2017 m’:“;;r Unity S::;if Condition | selector | Maintenance | Technolog
1 - ~ - ~ ~ - ~ ~ ~
2 SATD OOE ERNANMOTNOST POz 71 YT R YPIN—] Tom Tvere | T T T T
3 [SATD PIDAMODE [NASTREK PRACEJVODY H - s BADUS_rev3.xlsx - Excel T EH - 0O x
4 [EATD PIDAMODE [NASTREK PRACEJ VODY . . . i ; o
5 |BATD, DAMODE |UPRAVENAVODA 20 SIE Domov VLOZIT ROZLOZEMIE STRANY VZORCE UDAJE REVIZIA ZOBRAZIT VYVOJAR Unifarmance Pl DATALINK Pl BUILDER Gablas Peter ~
G [SATD DAMODE _|KONDENZAT 2O SIETE D!
7 [SATD ODE WODA DO D1/1 D . .| = fra— e
& [SATD ODE VODA DO DI /2 0 % MSSansSerif  v[10 < A A T = = #- |5 Zalomit text Text . - 'j‘; ,;5 EEIEEX IE' > Automaticky sucet %Y H
9 [BATD ODE ROPA DO C1 T By - - . ) . [T vyplnit - X i
10[SATD .MODE REFLUXCT Prilepit’ - B T U- oy - A - &= 3= [ 7166t a centrovat ~ T - 94 000 %0 &8 Podmienené  Formatovat”  Styly VloZit" Odstranit’ Format . Zoradita Naijst'a
11 |SATD MODE ROPADOFT 1 PRUD - " formétovanie - ako tabulku - buniek - - - £ Vymazat - filtrovat'~ vybrat =
12 [SATD, MODE ROPADOF1 2. PRUD . . : . & 0
13 SATD MODE ROPA DO F1 3. PFRUD Schranka & Pismo [F] Zarovnanie [F] Cislo [F] Styly Bunky Upravy ’»
14[SATD MODE ROPA DO F1 4. PRUD -
15 [SATD ODE BCRI ZAF7 Al - ‘}(.1‘ Tag .
16 [SATD, IODE BCR3 ZAFS
17 [SATD ODE OLZAP1Z
18 [SATD MODE STRIPOVACIAPARADOC A B c D E F G H ! J K L
19 [SATD_F ODE REFLUX DO C2 STUDENY Current New Change
20 [SATD_F IODE POZAPTI inti i iti i
A e o . Tag - Description MODF NMODE' Reason 2017 NMODF~ Unlty‘r NMOD COndItIDIl Selector. I\n'lellnteném(:ev Technolog
22 [SATD_FC2I0PIDAMODE [BENZINZ T6 —
23 [SATD_Fi ODE ROPA ZA P1 b [SATD_FCZ11 FIDAMODE |UPRAVEMNANWODA Z0 SIETE DO T26 [CAS AUJTO CAS FALSE
gg 2 % :g 8%3 ;g: %ACE‘E 6 |SATD_FC212 FIDAMODE |KONDENZAT 70 SIETE DO T26 CAS AUTO CAS FALSE
26 [SATD Fe235 MODE BEFLUXCA 16 |SATD_FC221.MODE BCR3 ZAPY MAN Auta AUTO FALSE
B s mE e — 26 |SATD_FC235 MODE REFLLX C4 CAZ Auta CAZ FALSE
Parameters | Report | Auess | Hare g [SATDH FCZ38.MODE REFLUX.CE CAS Auto CAS FALSE
ERIERIRENY 30 |SATD_FC239.MODE BCRZDOR1AL2 bAAN Auta AUTO FALSE
37 |SATD_FC274MODE BIZT200TS CAS Auta CAS FALSE
38 |SATD_FC2?79.PIDAMODE | Prietok pracejwvocy do CB15 AUTO CAS CAS FALSE
68 |SATD_LDC42T.MODE WYPIERACIAMNADRZ TI0 MAN Auta AT FALSE
G2 |SATD_PC340.MODE WOT 2% AUTOD hAAN BAAN FALEE
103 SATD_TC132. MODE WETUPBCRI DO C2 CAS hAAN CAS FALSE
107 SATD_TC147.MODE BCRZ ZAW0E bAAN Auta AUTO FALSE
106 SATD_TC153.MODE SBF ZA CE15/018 AUTO MAN AUTO FALSE
116 SATD_TCH21.MODE WZDUCH DO APEXU MAN Auta AUTO FALSE
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On-site Monitoring

« After we prepared this input report, we went to the production and
discussed the problematic loops (FALSE in previous slide) with
operations.

 Based on these discusions, we categorised the findings.

0OSlsoft.
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On-site Monitoring - Categories

rilepit’ B I U- &y . . === &Eas ZIGEit trovat ~ = - goo €0 .00 Podmienené Formatovat’  Styly VloZit Odstranit’ Format . i Zoradit'a Najst'a
- ¥ - A Ed z16éita centrova % A0 formétovanie ~ ako tabulku = buniek - - - < Vymazat'> filtrovat ~ vybrat ~
Schrénka Pismo m Zarovnanie m Cislo M Styly Bunky Upravy
B8 ~ fi || vobapopi2
A B [ ] E F G . . .
- Current New } Change . . J
: Tag Description | MODE_ NMODEv Reason 2017 | NMODE. Unity NMODF lfji}ndltmnv Selectorv Malntenan{:ev Technolo
MNepouziva sa na CAS, rozhadzuje meranie.
SATD_FCE211 FIDAMODE  [UPRAVENAYODA Z0 SIETEDO T2h |CAS ALTO Mefunkena logika. Jetonova slucka aje CAS FALSER|x x
b neviladena P06 11 D:0
MNepouziva sa na CAS, rozhadzuje meranie.
SATD_FC212 FIDAMODE  [KONMDEMZAT Z0 SIETE DO TE2B CAZ ALTO Mefunkenalogika. Jetonova slucka aje CAS FALSER|x x
f neviladena P:0.8 11 D:0
16 SATD_FCZ21 MODE BCR3I ZAFY [ Altg [8]8 AT FALSER|=
Je nutne wyladit slucku. Reaguje pomaly na
SATD_FC235MODE REFLLIXC4 CAS Auta teplatu hlasy. Standardne by samala CAS FALSER|x x x
26 pouzivat kaskada.
SATD_FC238MODE REFLUX CB CAs Auto Mamentalne je tam problem, Kary safiesl. |, o FaLsEf|x
29 MNaormalne to vporiadku drzi na kaskade.
0 SATD_FCZ39MODE BCRZDOR1/1.2 AN Altg [8]8 AT FALSER|=
37 SATD_FCZ7AMODE BIZTZ2DOTH CAS Altg [8]8 CAS FALSER|=
18 SATD_FCZ7YPIDAMODE |Prietok pracejwvody do CE15 ALTD CAS [8]8 CAS FALSER|=
39 SATD_LDC421 MODE WYFIERACEA NADRZ T10 [ Auta Ok, ALTO FALSER|=
SATD_PC340MODE VOTZWJ AUTO  |MAN Batterlimit.T narozvodoch AUT ibav MAN FALSE]|x
iz nestand. Stave
Reguluje sa bud prietok alebo teplota, Tento
SATD_TC132MODE WETUPBCRI DO C2 CAS kAN regulator, alebo FT220 musi bytw CAS & CAS FALSER|= ®
03 drubry v AT
07 SATD_TC147 MODE BOR2 24 W08 [ Auta Ok, AUTD FALSER|x
Je tow AN, ale standardne ked technologia
SATD_TC153MODE SBF ZA CE15/01B ATO AN bezijewAUTO. DCS obrazovka zobrazuje  |AUTO FALSER|x
an BAD FY. Jetam skrat.
7 oslsoft
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Resolution of the findings

« After defining the report, we created extended reports and
started the second round of this activity.

* In order to support this activity, a good online visualisation tool is

necessary. We decided to use the Pl System for implementation
of this application.

0OSlsoft.
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Why the Pl System has been selected?

This system was already working in the
refinery

Good consistency of the data which we need

We defined one source of truth

Good development environment

0OSlsoft.
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Motivation for on-line monitoring

To create a tool for visibility of control related problems:
operational, instrumentation, tuning etc.

O Fivision

1] Stovnatt  Hydrokrak Taikich Zvyskow (RHC)

Residual Hydrocracker (BRHCK)

StatistikalStatistics ‘Sprivay mod | Correct mode %) Zmien za doft | Changes par day.

SRHCIIFCI00

SRHCITLCITEE,

SRAGTILCVTES.

SRHCTILCATIE
SRHCTILE106.
SRHE1QCIS 16

Detailné zobraze g
ntrol loop detail view

Zomam reguistoroy | List of controlars.

3
PG GLE SG ARG [N
RecLus  ica eI WA
Froun . PriEToR

VAK. ZVYSOK + PO DO RHC |AUTO
TIFGIG1Z | 11P1048 MIN. PRIETOR | MAN

FCIONT | 11F104C MIN. PRIETOR|AUTD

TIVEOE NABEN RECYKLUS | WaN
HORUG) VZDUGH DG 11201 [ PG
AR TPsAE_[auTD
NTPARADOTICEN _[AUTO
TPETAB O 1iEm
o
TPmTAB DG TicE |[APEl,
WTPARADO TG | AN
NTPARA DO T1C02 | AN
ez riPamaas 00 1ivass | wan
TIRCII | POZRHG DOVGHHRPT |CAS
TiFC2 | POZ 1PI0MAR DO 11vaDs | WAN
PETROLE) FRODUKT R | ABE]
POTVAD 1P402 00 116204 [AUTO
srnzvon  [wan
R
ToaevsTUP AVA | CAS

VETUP 00 11E203 2 11C201
REGYRLUS B1 DG 11V208
TBIZ o5 A L . = KVAP. QUENCH DO 11R102
MNIMALNY VYTLAK P212 o
HORNY REFLUX 11G205 - =

ot vzpuon 0o 1mon | ABE1
NASTREN 1 PRUD 11101
THFToss REPL
NASTRES £PRUD TTHIET
Tircioas REPL
| REGEN. AMN 0O 110102 | MAN |
WA STRER L PRUD 1102
TiF10s REPL
NASTREK 2PRUD 11HIEZ
TFHos REPL

ZVOC DOVAZR I Z RHG

WASTREK DO Fo81 1. PRUD)

NASTREK DO H391 2. PRUD)
STPARA DO 1. FRUDU HIO1|

ODSIRENY PLYNZ 11G101
REGEN, AMIN DG RHC.
WASTREK DOPSA
ZEMNY PLYN DO 11¥107
WASTREX DO 11H201

A EEE AR EE A AR E
8|5 )2(B[E|E) E[E[E|E|B]E[E|E) | [

E[E[Z(EE|ERER
E[E[E[E]E|Ef2[E]E

Actual Values
PV: 12 596,72
SP: 122673
OP: 67,08

Alusdiny med: Otakivan
Reguiatna odchyka za ty2den (%):
Aktuaina regulatna odchlka (%) PISA: 3005 2018
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Motivation for on-line monitoring
But... previous slide is the actual implemented solution and

there was a very long path to come to this point.

omAZl  VAGE  Usdormnce
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" - fe
B W —— n
B . ]

w1 b G 0 s
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Horresine

Cotenol Loags Made Changi

Dabd
Panamka

fiom 10)

Oriv
1) Slovnaft  Hydrokrak Tazkych Zvyikov (RHC)
" Residual Hydrocracker (BRHCK)

‘Speavny mod | Correct mode () Zmien £a def | Changes per day.

25 MictosotVeus! Bsic for Applicaions - analyzn st

(Codel]

e - [Analy

B Ao gl o

| worccrocn I Produon I ey |

Loop
B

n Changes of
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[vARUGVY DESTILAT Do RHc] AT o | HORUGI VZDUGH DO 11102 | ARG | Detar VaTUR 50 e E TG0t =1
BB b ot soow et Fomat Debug Bun Took Addeins Window Help - ol e e e
H2-d an vua M EFE @ it = Wvar. GuRncH 00 iR [ARE] Do Tz TcH A L e
it VBAPrciet %] [ icameran ot o peEToR_[aro e rneereumearn vacus]sero emaiy vk P [aumo [osir
@ e W = VAP GUENGH 00 11163 | ARG oear ORNY REFLUE 116208 =
E o o E e Tircio | 1o i prEToR e VAP, GUENGH 50 11v10E = OEAm Do 1icH08 =
kg (puhaiog i
2 e ) odumas (3:KFD") | Select rcienr | 1iPtois mi PRETOR St =) et iz Dot
55 Mcrosaft Excel Objects don. HUmb4XFormaT = °ad-mn- 11FC1928 HDO 11H101 Detail DO 11101 et Denat VAZR I ZRHC Detai
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[ lrange Boces = Ranas (7837 + 3+ 4 = e AMNDO ARG =] vorroaD ipers o viemelauro | et oGt VaDuesDo st ) e
T &t = Deai NASTREKDOPSA =] Hzvon AN | Dot STPARA 00 3. PRUDU H301 |AUTO | Detal
o i pnsiyza =) Dot RerL 0o Teas oot 57 PARA 50 4 PRUBU 01 [AUTO | Deat
Ao e vy + eee  Trami £ I Do [ors v WTPARA DO TTo1 |AuTo | Gaan
S Zndex = St (Cotumm) & " e Tramise
ety Bows (naex) .se1ect
& Modfhada
& Hacirie
& staisiky
£ &5 Refrerces
Aeference to pdisiogs. s
Sheets (=Uved®) . Select
kontec = Raage("B3%)
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Tusr 573 I =
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. e
Why we used Pl AF?

 To define good structure of data (Pl System Explorer)
» Database\Application\Unit (T)\Loop (T)

-E\%rcl)Jsing of specific calculations (conditions / selectors /

Q \\SVKERATPlAFm{Pmcess_Aummatiun - PI System Explorer Legacy 32-bit AD5 Element Templates X
General Chid Elements  Attrbutes Ports  Anal Notification Rules  Versi Fiter g
File Search View Go Tools Help < L R | Yo L
Group by: [[] Category [[] Reference Type [] Template GAUTO MT
D Database M QueryDate + © @ @ Back ©) |, Checkln < « [#]Refresh | (@ New Element = =] New Attribute s £ ~||| G@easmr
(RCLM Stats PU
Bements Feamsa /1) Name | Description Category Type Template @ |l g e et ste
& Elements General ChidElements Attributes  ports  Analyses Notification Rules  Version T i
[ (@ Advanced Process Control @ | DC249 MERNA HMOTNOST PO z VJ e} None ControlLoop gm Loop MT
ControlLoop
Fiter L - B | @ Fc05A NASTREK PRACE] VODY -VETVAA | CLM None ControlLoop (@ ControlLoop_APC
2| 4|2/ #/8 Name 2| value Descriptof@} | = | @ Fc0s NASTREK PRACE] VODY -VETVAB | CLM None ControlLoop gg‘*ﬂﬁ;
NASTREK PRACE] VODY... Loop desc... m | @ Fcann UPRAVENA VODA ZO SIETEDOT26  |CLM None ControlLoop DV-Generic
= = El Loop FC205A LoopID = Fca12 KONDENZAT ZO SIETE DO T26 M None ControlLoop gtg Mr o
e | =l Loop oK ¢ DecredM... B | & rc3 VODA DO D1/1 o None |Control.oop ‘ (RLoop_Condition1
- - & Mooe 7 Actusl Mode B @ FCu4 VODADOD1f2 oM None ControlLoop gtx—mgi
@ 7 ® | NennmoDE 5 Desredm... m | @ Fcate ROPADOC1 cm None ControlLoop ‘ (@ Loop_Selector
e | E o s Sesred ... B @ rcas REFLUX C1 am None ControlLoop gwms"“_'"
m B | F Operatorparameter 727075 Operator .. m | Fcaisa ROPADOF1 1, PRUD o None ControlLoop gpﬁ: Bl.t;fr:
PHD_Buffer_Int16
- ) _Buffer
(] ® <7 Pr Value 2,99342036 Process V... @ Fc2198 ROPA DO F1 2. PRUD cw None ControlLoop ﬂPPDjAﬁB_Sm
L]
o 8 | & sewont 2 Requeste... @ Feaisc ROPADO F1 3. PRUD oM None ControlLoop g:_i;dw
L] . |
@ Fc219D ROPA DO F1 4. PRUD M None ControlLoop ﬂﬁnd_uil_!:ord
m | @ Fc220 BCR1ZAP7 oM None ControlLoop Ghseo
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Why we used Pl AF?

« As all necesary data are based on the templates we can
simply generaté dashboards.

« Detail displays are

Orv

Hydr
1l siownatt ¥

StatistkalStatisties

okrak Tazkych Zvyikov (RHC)
ual Hydrocracker (BRHCK)

‘Spriuny méd | Correct mode (%)

Zmian 23 dsh | Changes per day

_ Element / Asset Relativ
display for all loops from selected template.

SHCIFCI

SRHCTILGITBE

SRHCTILCITED

SRHC1ILGATIEN

SRHCTILGZI06

SRHCI PG5

SRHCTIGC2516

11Fc203

TIVI0SHABEM. RECYKLUS | MAN

VSTUP DO TIESZ T1C201
REGYKLUS BI DO 11208

aro o

waN | Detail

11Fcan0s

T1Fcan:

Tirca

TBIZ 1120 MR B L

Fez

TIRCIOTE

11P287A/B DO TICzI

mzvan

iFcans

WTPARA DO 11CI

VAZRNZRHC

ircaa

NTPARA DO 110202

ZVOC DO VAZR I Z RAC.

iFcan:

FEZ 11PI03AE 0O 11Va08

WASTREK 0O Hag1 1. FRUD

viFcanas

PO Z RHG DO VGHIHRPT.

NASTREK 0O 321 2. PRUD

TFCInEA

I TOK P108A

PO 1120448 0O 11v20s)

AFGIMT

‘ODSIRENY PLYNZ 11G101

iFcaa

REGEN. AMIN DG RHG.

iFoaiza

POTTVAD 11P402 0O 176204

MASTRE DO PSA
ZEWWY PLYN DO 11V10T

1Fcanan
1iFCa83

seFazvon

REFLUX DG 116201
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Pl as a tool for implementation of CLPM

For the implementation of Control Loop Performance
Management (CLPM) — Loop Monitoring application, we used
the following tools:

* Inthe first step MS Excel and VBA — PI DataLink

« Pl AF Server (for connection we are using Pl System
Explorer)

« Pl OLEDB (which is executing the logic implemented in
SQL)

« Pl ProcessBook / Pl Vision

« MS PowerShell

0OSlsoft.
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Development of the SQL Application

For generation of dashboard data (list of loops etc.) we used

SQL Tables connected to Pl System via PI OLEDB interface.

€D \\SVKBRATPIAFDT\Process_Automation - Pl System Explorer Legacy 32-bit
File Search View Go Tools Help

@ Database [ QueryDate - © @ | @ Back ) |H, Checkin *3 « [2]Refresh | {F New Element = =1 New Attribute

) \\SVKBRATPIAFOT\Process_Automation - Pl System Explorer Legacy 32-bit
Flle View Go Jools Help
@ Database %] QueryDate - ® @& @ Back () |H, Checkin ¥} « [&] Refresh

Elements HRP7
& Elements

General ChidElements Atfributes Ports  Analyses  Notification Rules  Version

il 7

&5 Process_Automation ~ || General Table Define Table Version
& Advanced Process Control Group by: [] Category [ Template =] Templates
& Control Loop P Eln . oot (% Element Templates Name: [actual_state_HrP7
v ( _Plants CL fter. £ W Event Frame Templates Bescription: |
#| ¢|m| 4|2 Name & Value @ ~ | |Desciption: Model Templates
Categories:
s B# | ¥ Change_Count 1 Properties: <Nane> v @ ;‘ T'arl].s&gz"datﬁs ¢ it
Z umeration Se Connection: Internal - Provider =PIOLEDB. 1;User ID="";Initial Catal chive;Data \TPIO1; Inteq
- = [ 7 Categories: *#, Reference Types
Dot UGH = Query: Internal - SELECT ‘Auto’ as Code, count{a. tag)FROM [piarchive]... [pisnapshot] aWHERE tag like ‘shr7%.mode’ .
efaul : <None>
(& PHD Servers B ‘ @ ‘ SHR7ZESPCSS41 Time Zone: e
(@ Server Maintenance Value Type: Double
& Statistis E SHR785.C5312 Cache Interval: 1] |Hours
@ Syaten ontring T 7
@ ToDelete DataReference: | Table Lookup - Changes._Significant. Seaur
(53, Element Searches = RED 00000000045HR765LC5312.MCDE ontrolers_Top12_Hi Link Uniink:
il Normal_Mode_HRP7
B R =T SHRESLCSTZMODE .é% Mose ¢
<" SELECT count FROM [Controlers_Top12_HRP7] WHERE tag ’ P State_Change HRP7 \,
® (=1 Trend AUTD = ©T20 ORDER BY ID DESCstepped=TrugiRW/M = < >
E @ =1 Topd3 SHR7B5LC5150 5 Elements
— Event Frames [ = 1 Topo4 SHR765.C1301A — Event Frames
i1 Library B = =1 Topos SHR7G65PCS086L
em Unit of Measure E @ =1 Topos SHRTGSPC1483 m Unit of Measure
@myPt £ = =1 Topo7 @ myPI
1 Notifications & = =1 Topos 12 Notifications
42 Contacts v &8 Contacts
3¢ Management > Limits Forecasts 32 Management
0OSlsoft.
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Pl OLEDB Enterprise

Pl AF Tables contain SQL scripts which have been

and debuged in PI SQL Commander.

@ oM _Loop_Monit:

ot N E
Suspend ~

NyEw
4 5]OLEDB Data Sources
4 BAF Servers
[ MOLSZHBFINAFO1
[ SVKBRATPIAFO1
« (@b servers
[J MoLsZHEPI
4 [Bspivds
 [ACatalogs
© [ piarchive
1] pibatch
1 pids
1] pifunction
1] piheading
[ pileg
[ pimodule
1 pipoint
1 pisystem

0 piuser

OSlsoft.

ing - PI SQL Commander
FILE EDIT VIEW QUERY PROJECT

WINDOW  HELP

el e

| &3/8% £3 | @ Query Compendium

-- all tags all significant events with status
SELECT time,t.tag.t.strvalue,
DIGSTRING(CAST(
casE
WHEN t.strvalue = DIGSTRING(CAST(
ELSE "not 0K’
END as NiMStatus
FROM

SELECT ¢,
DIGSTRING(CAST(value AS Int32)) strvalue,
PREVVAL(c.tag, time) prewalue

FROM [piarchive]. . [picomp2] c

WHERE C.tag like 'SIZX.node’

AND time *+-led' AnD '*'
AND status

°

)t

THIER 0TH pipoint..pipoint p ON p.tag - t.t

WHERE prevvalue 11 (SELECT name FROM [pids]
AID strvalue <> prevvalue

ORDER BY time

OPTION (FORCE ORDER)|

ag
[sN_tiodes])

4 Connected

PI WOI’|C| BARCELONA 2018

(-65536) “DigStartCode-TypicalValue)as int32))

as Normaltiode,

-65536) “DigStartCode -TypicalValue)as int32)) THEN 'OK'

| spivds (P Server) | 00:00:00 | 0 rows,

¥ | Quick Launch (Ctrl+Q) o

@ o-a| k-
Search Solution Explorer (Ctrl5)
] Solution 'IZOM_Loop Monitoring' (1 pre
4 {@ 1Z0M_Loop_Monitoring
b [ Connections
4 [ Queries
|2y Actual Statesql
= Controlers Top12.sql
L=y Changes Significant.sql
|2 Normal_Mode.sql
|5y State_Changessql
[ Miscellaneous

Proper
0Slsoft.PISQLPackage PkgQueryEditorPanc
e
B Misc
DataChanged False
FileName C\Dokumenty]

DataChanged

- o x

) \\SVKERATPIAFOT\Process_Automation - PI System Explorer Legacy 32-bit

File View Go Tools Help

generated

@ Database [FQueryDate ~ © & | Back () |H, Checkin <) « [Z] Refresh New Table ~
Libr Changes Significant HRP7
=] Psness,»!ummaﬁon || Gen e Table Version
%) Templates
(@ Element Templates Changes Significant HRP? -
a Event Frame Templates ‘ Fiter
Model Templates
S Transfer Templates time tag strvalue  NormalModz NMStatus
@) Enumeration Sets SHR765PC 1433, MODE AUTO AUTO oK
', Reference Types 03.04.2018 14:48:46 | SHR765LC1301A MODE AUTO AUTO oK
Tables
5 03.04.2018 15:27:45 | SHR765PCS086L.MODE AUTO AUTO oK
Modes
APC 04.04.2018 14:45:45 | SHR765LC5312.MODE MAN AUTO nat OK
HRPT 04.04.2018 14:47:45 | SHR765LC5312.MODE AUTO AUTO oK
Actual_State_HRP7
04.04.2018 15:12:45 | SHR765.C5312.MODE MAN AUTO not 0K
& Controlers_Top12_H 04.04.2018 19:23:45 | SHR765LC 13014 MODE MAN AUTO not 0K
Normal_Mode HRP7 05.04.2018 13:26:45 | SHR765.C5312.MODE AUTO AUTO oK
State_Change_HRP7 ,,
P - 3 06.04.2018 9:38:46 | SHR765PC5541MODE AUTO AUTO oK
07.04.2018 6:56:46 | SHR765PC5541MODE MAN AUTO nat OK
@iBemonts 07.04.2018 8:00:46 | SHR765PC5541MODE AUTO AUTO oK
— Event Frames 07.04.2018 8:04:46 | SHR765PC5541 MODE MAN AUTO not OK
| Library 07.04.20188:11:46 | SHRIGPC5541MODE AUTO AUTO oK
e Unit of Measure 07.04.2018 8:17:46 | SHRTGPC5541 MODE MAN AUTO not 0K
@ myPI 07.04.2018 8:41:46 | SHR765PC5541MODE AUTO AUTO oK
2 Notifications 07.04.2018 23:41:48 | SHR765.C5190.MODE AUTO AUTO oK
|il e 08.04.2018 15:52:49 | SHR765.C5190.MODE MAN AUTO nat OK
[32 Management *
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Automatic Refresh

We developed application for some production units as a pilot
using Import Tables. Import Table cannot be set to reload
data in Pl System Explorer automatically. For this, we used
MS PowerShell script using Pl AF SDK at first.

B Windows PowerShell ISE - o x

File Edit View Tools Debug Add-ons Help
N~ = I 4 Ox|9&|» B g Bool &@.

Untitied1.ps1 | FilloneAFtablepst X | 2| | commands X X
1 Eparam ( ~
2 string] §SET - " Modues: | All >
3D
3 . Name:
5 Add-Type -Path "C:\Program Files (x86)\PIPC\AF\PublicAssemblies\0STsoft. AFSDK. d11"
5
7 & Configuration Start a -
3

Add-AppvClientConnectionGroup

9 SAFserver = "SVKBRATPIAFO1"

10 SAFDatabase - "Process Automation” Adc-ApprClientPackage

11 SAFTables - “Actual_State_", "Changes_significant_", "Controlers_Topl2_", "Normal Mode ", "State_Change " AdG-AppYPUBITshingServer
12

13 # Configuration End Ada-AppiPackage

14 Ada-ApoxFrovisionedPackage

15 #SconnectionString = "Servershrmvmpi;Databasestesting;User Id=sa;Password=ve $100815;

16 #Squery = "SELECT = FROM dbo.Test_data; Add-Appvolume

17 Scomnectionstring Add-BCDataCacheBxtension

13 Squery i

19  Sglobal:dataOLEDE - $null Add-BitlockerkeyProtector

20 Add-itsFie

21 # Functions Start | AdaCenticsteEnmolimentPoicySener

> ||| ade-Computer

:\Users\gablas> AdeCortent

Ada-DnsClientNrptRule
Ada-DteClusterTMMapping
Ado-EtwTraceProvider
Add-History
Ada-InitiatoriaToMaskingSet
Add-lobTrigger
Add-KdsRootKey

In1 Col1 100%

“) osisoft
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Automatic Refresh

This script is being executed during the night and it takes
about 12 minutes (for 8 production units). This is big
difference in comparison to the old excel tool (developed in
VBA) which took a couple of hours for same amount of loops.
This script Is executed on the server as a scheduled task.

0OSlsoft.
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Pros vs. Cons

- Pros - Cons

 Fast response « Many different tools have

» Data availability for all to be used
USETS o * Longer time for

» Possible modifications of development and
screens (Ad Hoc displays) debugging

» Template based solution « No automatic updates of

» Possible to generate the tables (has to be
reports and exPort them to started from external
*.CSv or *.xml, fro

environment
predefined screens )

0OSlsoft.
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Implementation of findings

« Complete the implementation reports in cooperation with
other departments
« analysis of problems for non-desired modes
» solution proposal of the first step
« definition of criteria for individual solution

 Initialisation of assignment of a new MOC (Corrective
Action) and operative orders based on common rules

0Slsoft.
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Findings (Types of corrective actions)

« NewNMODE (change NMODE)
« Maintenance (trouble with instrumentation or other HW components)

« Conditions (setting and agreeing conditions for correct statistics for
LM) — implemented as a calculation in Pl System Explorer

« Selection (setting and agreeing selectors for correct statistics for LM)
— Implemented as a calculation in Pl System Explorer

« Technology (the changes in the technology process)
» Cancellation (cancellation of the control loop or some of its elements)

0OSlsoft.
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SLOVNAFT, a.s.

CONTROL LOOP MONITORING AND PERFORMANCE
MANAGEMENT

Is to increase the level of automation on the
production with a monitoring of desired
mode of control loops, based on which we
want to define corrective actions.

 For online monitoring we can
decrease the time to make data
available

» With using other solution we
consume a lot of time.

“) oshsoit

"3 PI\World earceLona 2018

Integration of Pl Tools (Pl AF, P
OLEDB, PI Vision) in to one logical part
which can provide in a user friendly way
fast access to requested data.

This was a cooperation between
local IT and Process Information
and Automation departnemnts.

To be aligned, we had to split the
work tasks between Automation
and IT.

An application which we can use to
increase level of automation by
identifiing problems in production.

* The tool make data available in
few seconds instead of hours.

* The tool should be used by
production for checking the
production status.

#PIWorld  ©2018 OSisoft, LLC
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Next steps...

 Integration with whole Refinery Information System,

« Add monitoring and management of ESD functions based
on IEC 61511,

« Add calculation of statistics and control quality,

« Development of full Information System of Control System
with monitoring of Network, ESD and DCS, Loops, Safety

Functions etc.

0OSlsoft.
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Next steps... (ISCS)

/" Legend I

——+& Direct Connection (Impact)
"""" * Indirect Connection

© DCS Loops Performance

Management

- O ESD Safety Functions
Interface OLEDB - 50L
\ Management _/

Data PIDA/PI

Implementation of
Corrective Actions

P1AF/
Analytics
AF Tables

MS PowerShell /

Pl AFSDK

k4

O pi Vision

- @ opralog

Management of
Change System
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Speaker

» Peter Gablas

« Senior Control Engineer
 SLOVNAFT, a.s.

|« peter.gablas@slovnaft.sk
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Questions?

Please walt for

the microphone |

State your
name & company

OSlsoft.

N> PIWorld sarceLona 2018

Please remember to...

Complete the online survey
for this session

DOWNLOAD
THE MOBILE APP

« Rate sessions and provide feedback

« Meet and connect with other attendees

OSlsoft

Join the conversation and SHARE PIWorld

what you saw #osisoft #piworld
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