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Presented by Tomas Montin — Production Engineering Manager
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Agenda

=

A few words about me
2. A few words about Nynas

Nynas Pl system — General structure
How we use Pl to enhance production

- Monitoring of performance

- Increased reliability

- Operator support and plant optimization
- Operator training

5. Summary

W
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A few words about me — Tomas Montin

* Exam from Royal Institute of Technology Stockholm1979
 Employed by Nynas since 1984:

- Project manager engineering

- Planner Group Optimisation

- Manger Process control systems

- Plant manager crude distillation unit

- Planning manager Nynashamn refinery

- Manger Corporate Planning and Optimization

- Asset Manager NSP units

- Production engineer and manger production engineers

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



A global business

a Sales office
> Depot
@ Production site

» Nynas concentrate on specialised oil applications bitumen
» Nynas has over 850 employees with specialist knowledge

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Our specialised oil applications

Bitumen applications

Specialty oils

Tyre olls

Base olls
Process olls
Transformer oils

Insulating Oil Management

OSlsoft. REGIONAL SEMINARS 2012

Paving grades
Performance asphalt
Surface treatment

Cold paving technology
Industrial applications
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Nynas operates three
refineries in Europe:

*Nynashamn (Sweden)
*Gothenburg (Sweden)
*Dundee (UK)

All three refineries have a
common Pl database
running on a server in
Nynashamn

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSIsoft, LLC.



Nynas Pl system in general

 All process displays from DCS has been duplicated in Pl ProcessBook.

* We have developed many Excel applications which uses Pl DatalLink to retrieve data.
* We also use Pl Batch

* Web-applications has been developed (Mainly using ASP code)

* Pl ProcessBook run in a Citrix environment.

» The PI database contains about 10 000 tags and about 200 performance calculations.

» The system was implementation by Plant Soft and was up running 2007 in
Nynashamn

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Pl system components in use at Nynas

* ProcessBook

DataLink

Pl Batch

Pl SQC Client (installed but not in active use)
Pl WebParts

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Nynas Pl system integrates data from different sources

» Data from control system - all three Nynas refineries

» Tank-farm data (levels, mass and volume inventory, temperatures etc.)
 Lab-data for all product streams.

 Quality limits — target values, control limits and slop limits.

 Production value for each stream

» Planned flow rates for different feed and product streams.

* Product flow rates to approved tanks as well as to to slop tanks.

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Operators select mode of operation from DCS (DeltaV) display
and this information is used in Pl

B300/310L

. B300/312
B300/316

6. B300/318
. Ba5/E06
. B5&/E0T

BE&ETTL

12. B56/612
13. B5&/518
14 B55/518

17, DB800C/800
18. DA00CLA01
21, DA00/M803
23 STOPP

24 D200CE/201
25 D200CE202

26, D300CAT3
27 D401/ALBA

2 3 2 . soLcpo02 i - O On
o g | By [[i] Bfosce ] B[mesone  J[i] E[oeecs 5]
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Quality against limits —
Process Book

e Limits are retrieved from
lab information system
and is mode dependant.

* Most quality parameters
are “inferred” — calculated
— using model which is
calibrated against lab-
data.

18

16

14

12

10

Black line = Lab-data
Blue line = Inferred

I

2012-03-26 12:45:38,251
mAromat ¢ Lab arom e Aromat HT1
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18,00 days 2012-04-13 12:45:38,2!
JAromat HT1 A Aromat HT1
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Plant Soft developed two useful data tools for us

» A general trend package
A tool which calculates average data

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Trend tool to trend up to six signals

AR=2" RR=N-N & w @ < P |[Z] 3 [ww \? gLls ] «f v

Dynamic Trend

[ Wanmenu | | 01Fia0 ] [oiFcieos | | [otFcios || ‘ Update! Default Time

| ol | | =

Dynarmic Trend & 69 51351
o 4004472
w 2 151 « 16 75329 & 11FINED

e AT A
PRVANE W L |
LY
o
\
\
\

A I/ AN

Vi /] L ALY S I 7]

R/ 14 VANIVEY AN NI

A I ATV NN ]

VI AT/ AV I RN
. X

D

E3 345 15,68
[2012-05-01 12:3{2012-06-01 14:00:51] B 8 800 hours <[> & 2012-05-01 20:33:00

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Calculates average and accumulated values

Time From:

01-May-12 20:40:03

Tor ~1d
30-Apr-12 20:40:03

Update |‘

Copy |

Q31001 _| Q1FC103

Oz1001 _| 01FC103
Description Konverteringsgrad | FRAKTION 1
Units % t/h
Average 99 3 1679
finimum 95 48 0,00
Maximurm a9 45 16 2k
StdDev 0,13 0,36
“ariance ooz 013
Tatal néa 378,89
% Good 100,00 100,00

OSlsoft. REGIONAL SEMINARS 2012
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Pl used for monitoring of performance




cSt

Viskositet HF1

20 0€-10-¢T0¢C
€¢ 82-10-¢10¢C
6T L¢-10-¢T0¢C
9T 9¢-10-¢10¢
¢T G2-10-¢10¢
60 ¥¢-10-¢T0C
S0 €¢-10-¢T10¢
20 22-10-¢10C
2¢ 02-10-¢10¢C
6T 61-10-¢T0C
GT 81-T0-¢T0C
¢T L1-10-¢10C
60 9T-10-¢T0C
G0 ST-1T0-¢T0C
20 ¥1-10-¢T0C
¢¢ ¢1-10-¢10¢
6T TT1-10-¢T0C
ST 0T-10-¢T0C
¢T 60-10-¢T0C
80 80-10-¢T0¢C
G0 L0-10-¢T0C
T0 90-10-¢T0¢C
¢¢ ¥0-10-¢10¢
6T €0-10-¢T0C
ST ¢0-10-¢T0C
¢T T0-10-¢T0¢C
80 T€-¢T-1T0¢C
G0 0€-¢T-1T0C
T0 6¢-¢T-T10C
¢c¢ le-¢t-110¢
8T 9¢-¢T-110¢

10,5 +

Nynas use Excel

DataLink reports o

9,5

for monitoring of

Individual batches

9,0

Viskositet labvarden - frekvensférdelning. KorfallN9V

9,0
9,01 Stv: 0,29

Riktvérde:
Medeléarde:

[

B

60%

50%

40% -

30%

20% -

10%
0%
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How to create Excel — DataLink — graphs with a variable time range

* Use the same number of data points (288 in this example) and calculate time interval

£ =(D10-DIy24%0/288

- - - . . .

| C 1 D | E | F
Start date 20111207 08:00 | 274 561

End date 2012-01-31 06:00

Time interval A4 AREREEEERFE M m

 Add an “m” for minutes

e

| — | D | E_| F
Start date 2011-12-07 08:00 274 58

End date 2012-01-31 06:00

Time interval Drasrasaaaaim |
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Batch search for Excel to retrieve start and end time for batches

a— T 1 1
b @ FECUD. 'E 5 g [~ I
] Type 3 question for

[y Search | Settings |

— Search Parameters T
Barc
Find: Jal =% [ 2] [Puonisatches =] [phaomt == _| A0 e vonaas

Include: € Running  Completed (% Bath ll Clear |

IBatch i j I"‘ Advanced Search
< Edit. | T2

=

=
IProduct j I"‘ J
[unit name =] [#He =l _|
=l
=l

i

2

3

EN

5 Qutput Cell : :

B Tirme Range and Duration: e har inte alla detta installerat.

= -

E Inctwe vlj Bebween: I*-ISDD day J and I* allach anlaggning.

% Innv Length jﬂ I J anid I

T [achm |Start Time |End Time | Product | Unit Mame |Procedure [Fa|

12 30 2012-04-3002:1... 5till Running TL10CY HT2 30 p— Pracedure |Pl Server
13 1 2012-04-28 21:5... Still Running =0 HF1 1 p hs\BatchhHTT 1 phdhb01
14 4 201z-04-27 0&:1... Still Running TZ2y HTL 4 p LevBatchyHF T phdbi
F= 7 2012-04-23 07:2... 2012-04-3002:1,.. T110M HTz2 7 p

15 10 2012-04-20 11:4... 2012-04-27 06:L... 59CY HT1 10 P peiBatchitTl |3 phdbD1
16 23 2012-04-16 06:5... 2012-04-23 07:2... 590C HT2 23 P hs\BatchiHTZ 4 phdb(
17 30 2012-04-14 04:5,., 2012-04-16 0&:5... T110CY HTZ 30 n hshBatchtHTZ 13 phdb01
18 3 2012-04-13 1%:5,.. 2012-04-21 11:4.., N5EY HT1 3 p bwBatchhHT2 |22 phdb1
N D12-04-00 041, 20120413 19,5, NSV bt ; 5 [sSetchtT 110 GO
== -04- 4. -04- D000 P

a0 1 2012-04-08 02:5... 2012-04-13 10:5... N3 HF1 1 p psiBatchiHT! |4 phdbl1
21 3 2012-04-05 01:0,.. 2012-04-08 O4:4... N33V HT1 3 p=| | ps‘Batch\HT2 30 phdb
22 4| | 3 he\BatchtHT2 |13 phdbid1
25 | hshBatchiHT1 |9 phdbi01
4 apout., oK Cancel | Help | s BatchiHT2 4 phdb0
25 s\BatchWHT1 |3 phdbid1
E 7 0%-rmaryy hhi20:100 21-rnar-yy hh:a9:42 T110Y Mynag\BatchWHT2 7 phdbid1
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Batch search is a powerful tool to compare individual batches

Anlaggning Produkt Starttid Sluttid Korlangd Flode in Flade ut
Dagar |“erkligt  Flanerat | Skillnad |Werkligt Planerat = Skillnad
trh t/h
= =
HT1 MS3 2012-04-08 04:42 * Pagar 24 4 250 -0F 211 197 1.4
HF1 = 2012-04-08 02:54 * Pagar 252 230 22 27 202 24
HT1 MSE 2012-04-08 01:05 | 2012-04-05 04:42 a1 241 4 167 a7 73 134
HT2 T2 20120407 0225 * Pagar 275 3000 21 B2 k4 02
HT2 T110C 2012-04-05 15:01 | 2012-04-07 0225 15 27 A 280 04 X3 23 1,0
HT2 T400C 2012-04-02 16:05 | 2012-04-05 15:01 3.0 2549 B0 01 253 239 1.4
HT1 S8Cy 2012-04-01 02:30| 2012-04-03 01:08 B4 253 20 07 238 230 07
HT1 T2 2012-03-28 16:10 2012-04-01 0Z:30 34 241 250 08 2256 22 0.4
HT2 THocy 2012-03-23 14:01  2012-04-02 16:05 51 253 B0 07 240 233 o7
HT2 T110C 2012-03-26 01:53 | 2012-03-25 14:01 25 24 9 Zro 21 243 24 02
HT1 =L 20120322 1148 | 2012-03-25 16:10 B2 24 5 B0 1A 2249 228 0z
HT2 T2 2012-03-21 23:58 | 2012-03-26 01:53 4.1 243 240 a3 229 214 16
HT1 MSEY 20120310 11:18 | 2012-03-22 11:46] 120 211 00 141 190 195 04
HT2 T110% 2012-03-09 0420 2012-03-21 23:59) 128 250 2Zro 20 229 228 01
HT? TN 2220305 A0S D 20172-03-N9 Na-7n a1 A RN 37 M3 A AN

Data has deliberately been changed for confidentiality reasons.

© Copyright 2012 OSlsoft, LLC.
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Pl used to increase reliability




Running time for compressors and pumps are monitored

Compressor Running Time Analysis

Starttid: [2011-05-02 00:00 2012-04-30 00:00
Sluttid:|2012-05-01 00:00 2012-05-01 00:00
ON"

Tag Beskrivning Current state Formula Gangtid Timmar % ON
24XL204A |Makeup kopressor A 1 1 ('24XL204A' = 1) 6238,1 71,2%
24XL204B |Makeup kopressor B 1 1 ('24XL204B'=1) 4257,1 48,6%
24XL304A |Cirk kompressor A 1 1 ('24XL304A'=1) 6471,6 73,9%
24X1L.304B |Cirk kompressor B 1 1 ('24XL304B'=1) 5469,0 62,4%
24XL304S |Cirk kompressor S 1 1 ('24XL304S' = 1) 5050,4 57,7%
24XL714 PC2403 1 1 ('24XL714'=1) 7017,0 80,1%
02PCO0201A [Make.up A i drift 1 1 ('02PC0201A'=1) 5430,0 62,0%
02PC0201B [Make.up B i drift 0 1 ('02PC0201B' = 1) 3721,5 42,5%
02PC0202A |CIRK A i drift 0 1 ('02PC0202A"' = 1) 3648,6 41,7%
02PC0202B |CIRK B i drift 1 1 ('02PC0202B' = 1) 6040,6 69,0%

OSlsoft. REGIONAL SEMINARS 2012
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Operating window measure process-parameters against limits

Operating window analysis HF1

From:

2012-01-22 17:18

Green fields to be updated

To:|2012-05-01 17:18
Time above | Time above
Tag Descriptor Current Limit Formula limit [h] limit [% ]
Design temperatures
1271102 Matning 1202 A/B 92 343|('12T1102' > 343) 0,0 0,0%
1271104 Hogtr. gas 51 177(('12T1104' > 177) 0,0 0,0%
12TI1105 Lagtrycksavskiljare 242 270[('12T1105' > 270) 0,0 0,0%
12TI1106 Torrkolonn 175 250(('12T1106' > 250) 0,0 0,0%
12T1109 Vatskelas 29 100{('12T1109' > 100) 0,0 0,0%
1271110 Fore ugn 276 371|('12TI1110' > 371) 0,0 0,0%
12T1129 Produkt 1205 107 300|('12T1129' > 300) 0,0 0,0%
12T1132 Efter TT1210 138 250|('12T1132' > 250) 0,0 0,0%
1271133 GAS FORE TA1207 197 250(('12T1133' > 250) 0,0 0,0%
12T1140 Flashzon 195 270(('12T1140' > 270) 0,0 0,0%
12TR212 Olja efter ugn 380 371|('12TR212' > 371) 79,6 3,3%
Design pressures

OSlsoft. REGIONAL SEMINARS 2012
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Refinery margin is calculated and is e.g. used to estimate production loss costs

Sek/h |
)00
Crude unit on stream
00
” HT1 HT2
Crude unit stopped on on
stream Stream
00
HT1 stopped
00 HT1 startup

and producing HT2 mode change

slop and slop production

O T T T T rrrrrrrrrrrrrTrr T T T T T T T

— — - — — -
8 R 83 5886 IJT I 323 883 &3 33 8 8 18
™ ™ ™ < < < < L0 L0 Lo (o] (o] o N~ N~ N~ N~ [e0] [e0] o0} (o)) (o)} (o))
oV} AN oV} oV} AN AN N AN AN N AN AN AN N N N 9V} AN AN N AN AN AN

Data has deliberately been hidden for confidentiality reasons.




Pl used for operator support and plant optimization
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Program which calculates new set-points for controllers at feed rate change

8 P1I WEB . .
2 : .j'.tlitl ]]. R-c l aty o 69 .4 oo o
E-L_] Drift Rapporter tun'lIE PR R |1 10 Alktuell Ijicerg: 40,0 ton'h |2EI Berakna |

_| Tank Farm

=24 Blandat

-2 Pl Web Trendfmweb

Histarik fyra Signale Print |

Fartandrings berakr

Bramzle Rappart . )

;"-E Fartum Rapport N b - oo d d f 1- = d

Statoll Rapport ya O r‘va r‘ e n v | G r‘ G n r‘ | n 9

Ca2 Rapport

-5 UFT T = o f.o . . .
Gor steg andimeen med 15 munuters mtervall

IR Temperaturer
3 Angbalans Alrtuella varden Eekommenderade warden

:'E';_Sbjarfsm“af‘_a“ Steg 1 Steg 2 Steg 3 Steg 4
Alfinader argina

tatomraden I.,Iatl]]llg I'%]:FB].('!O: 69.3 81.2 93 104.8 110
Enl!i;. _— Injicering MFE1G0A: 40 34,2 28.4
nadiga kasthadear . ) - -
-2 Fwavel til Flama Matnugn FIO11/012: 56,5555 5915591 6220612 65,
B _\IE,T:,:E Dragning FR1: 15,69 1837 21,

—._.- Dirifestatus I}l'agl]].llg FER2: 20‘5 14 1 _:',49
- APC T .
Fraduktion senaste I agung FR3: 18
Asset Portal I}l'ﬂgll].llg FR—I- U.ﬂl
B-C1API =

Strapp anga FE1: -

Strpp anga FR2: 0,7
Strpp anga FE3: 03
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Tool to find set points from previous runs

Eorfall:

MO

2012-04-28 215627 NI
2012-04-13 10:55:42 NACH
2012-04-08 02:54:25 NIY
2012-01-31 211517 NACy
2011-12-06 07 46:24 NEY
2011-10-24 17:54:15 STOPP
2011-10-03 09:53:35 STOPP
2011-09-28 15:32:14 STORPP
2011-09-28 13:59:02 STOPP
2011-09-18 09:42:44 STOPP
2011-09-01 11:21:04 NEY
2011-08-16 12:37:19 NaBY
2011-08-08 19:29:49 NI
2011-07-30 10:10:19 NaBY
2011-07-068 13:35:09 NIY
2011-06-27 0fB:35:04 NIBY
2011-06-10 O07:03:14 N2
2011-05-27 11:10:44 NAC

T 1oFcond

[2012-04-28 21:56:27 oY =|

F

Starttid: |2EI1 2-05-01 19:00:00

Slhattad: |2EI12-EI5-EI1 20:00:00

Hamta dats

Driftrapport HF1

Medelvarden fér perioden

2012-04-2% 21:56:00

Slat tid:

2012-04-2% 22:56:00

2012-04-25

E arfall:

ey

100

Ewot berg

0

10113

Cistern Product:

6324

g Berg:

0

-

v

IVP

TAG

v

IVP

TAG

v

IVP

13,95

12FC202

13,28

41,55

12FI220

12,18

14,11

277

12FC225

12TC20z

2425

75

12TT110

276,51

12Fi2217

0,12

32,05

12FC203

104,09

60,32

12PDC308

1.8

30,56

12Fi230%

245511

&7

TTan
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Application which identifies overall unit constrain and calculates the cost for not
running at the constrain

Production against constrains

Start time 2012-04-27 16:09
End time 2012-04-27 17:09
Period 0.04 days
NSP units
Unit Mode Feed Constrain Max feed Diff ag max Lost prod JLost revenu
t/h t/h t/h ton SEK/h  SEK in total
During 0,04 days
HT1 T22V 25.7 Feed pumps 26.5 0.8 0.8
HT2 T110V 28.5 Furnace 28.9 0.4 0.4
HF1 NoCV 22.6 Reac. temp 28.6 0.9 0.9
Totalt 76.8 84.0 2.1 21

OSlsoft. REGIONAL SEMINARS 2012
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Constrains evaluated in Feed Max application

Pump capacity

Maximum reactor temperatures
Column flooding

Furnace duty

Product quality

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Evaluation of constrains — Pump capacity

t/h
28,0

26,0

24,0

22,0

20,0

18,0

16,0

14,0

Flow as a function of valve (spill over) output signal

Potential flow increase ~ 3 t/h if
valve is open to 30%

Data has deliberately been
changed for confidentiality
reasons.




One constrain to be evaluated is the load in vapor load in columns

255 mm HG SP No Data
255 mm HG PV 56.0 %

SP No Data
267.4 PV 84.7 DEG C

268.0 DEG C SP 204.0 DEG/C
268.1 DEG C PV 203.6 DEG.C

SP No Data
PV 7.53 TON/H

SP 45.0 %
PV 45.4 %

No Data
SP 0.455 ton/hr 49.3 %

PV 0.455ton/hr




Pl used for operator training

* An Excel application has been developed which makes it possible to “play
back” events for a certain process unit.

» The graphical background from the ProcessBooks displays have been copied
into to Excel and streams have been connected.

* Process values for different TAGsS has been located in the cells in the sheet.
(about 200 TAGS)

e Time can be changed within a selected time interval and all data in the sheet
will update. Different occurrences (e.g. incidents) can be pre-defined and
selected from a drop down list.

e All TAGs can be trended and the selected is marked with a red dot in the
diagram

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC.



Operator training tool for “play-back of process events — e.g. incidents
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Historical events from disturbances can be chosen from a drop down list

A19 - 1
A B C (] E F G H | o 58 L —
1 2010-10-08 # %7 -
2 |MKC ==
3

4 |Simulator - HT1 - for uppspelning av historisk data, att anvindas t ex vid utbildning, genomgag av incidenter etc.

Starttid: Sluttid:
2010-04-01 00:00 2010-04-25 00:00 “alt karfall:3. Incident:*atten i matningen -- 2010-04

Alctuell tid: Q
2010-04-02 10:33

FT i3

3. Incident:vatten i maktningen -- Z010-04 -
1. Cirkulation -- 2010-03 =
=, —
<] -

Skifbning M9 il Mo9Cay - 2010-01

=n i makningen

Kort handledning

5
=]
7
5
=]
10
11
12
13
14
::g = | arket finns alla PI hilder (= Deltav-hilder) inkopierade far en anlaggning. Strommarna ar
17 ihopkopplade. Processwardena ligger dock i arket och uppdateras fran Pl
18 = Slkriv in en wvalfri tidsperiod, eller wali fran "drop-down® memyn.
D = Stega itid genom att klicka pa nagon av de "slide-bars" som finns i arket. Om pekaren halls stilla
20 river - eller 53 Aandras tiden automatiskt Alla warden friir signalerna hamitas fran P Niaer i kard
21 andras grafiskt och vissa larm visas.

22 = %3l in en signal genorm att klicka pa rutan efter processvyardet. Klicka sedan pa fliken "Trend 1

23 =zignal" En trend wvisas for wald signal, samt akiuell tid som en rid punkt. Det gar ocksa att stega via
gg "zlide-baren" i trendfanstret. Aktuellt processwvarde visas ockss,

55 = Endast en signal i taget kan trendas. Tryck pa knappen "DeSelectTrend” innan my signal walis in .
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Data for all TAGs will update as well as level indicators and some alarms

Tag/not follird




All TAGs can be trended
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Pl used for operator training is used for

» To review and discuss incidents with the operators
» Operator training
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In summary — Pl used at Nynas

* Plis highly integrated with other systems
» Plis an indispensable tool for i.e. operators and process engineers to

monitor and optimize production
* Pl supply information to many other business critical systems e.g. planning

system and accounting systems.
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