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Increasing refinery yields
and profitability using RtPM
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Iplom presentation
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Iplom DNA: a agile refinery

e Iplom is a independent refinery focused on efficiency to create profit
— Serving a variegated range of customers

— Producing both conventional and niche products (e.g. LL Sulphur fuel oil,
CO2)

e Production management is based on:
— Agqility in taking business opportunities
— Rapidity in taking business decision
— Time to market: very brief period from crude purchase to product sell

e To support these objectives, given the constraint of a limited storage
capacity, the company needs to manage production dynamically

— 160 crude switches per year
— Different plant operating modes

—
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Performance Management

e A continuous and iterative approach in
production management supported by a
flexible environment:

— define production target
— assign plan to operations

— reconcile measures and calculate KPIs

— report and distribute performances

— evaluate to act and correct




Performance Management

e Applied to different timescales to give support
to different company functions

— Hourly:

- to operating shift people
— Dally:

- to production and planning manager
— Weekly/monthly:

- to refinery manager
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From Pl System to RtPM

e 2001 - Reconciling Refinery yields
- PI System, Sigmafine3, Pl-ProcessBook, Pl-DataLink

e 2003 - Integrating planning tools and calculating
KPls

~ Pl ModuleDB, PI-ACE
e 2004 — Distributing information across the company
- PI-ICE

e 2005 — Migration to Sigmafine4, evaluating RtPortal
- Sigmafine4, RtWebParts
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Functional overview

Running plan
definition

Assign plan
to operations
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KPI calculations

e Consistency through OSlsoft infrastructure
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Running plan definition

e A‘running plan” defines all the information needed at execution time to
process a specific crude or crude mix to obtain desired products and

qualities

i E3 Microsoft Excel - CHI(B2)+LKI{18).GOA505TZ.XLS
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Running plan definition/2

e Microsoft Excel as frontend:
simple, powerful, flexible

e All running plan target data
centralized and stored In the
Pl-ModuleDB

-
/ G 1H1(78)+501(22). GORSOSTZ
4B LKI(100Y. 504 10ECO

e Support multiple calculation
templates

e Select which Sigmafined —™——____|

layers will be enabled to
ensure consistent
reconciliation at execution

time

Filtro Ricerca
Tipalogia di Running Plan: | J
Maschera di ricerca: |* Ricerca
ista dei Running Plan nel PI-Mox DB
Codice | Data Madifica | Template | Autore ~
Bk IHI(88)+RPI(E)+501(4). GOASOSTZ 08-mag-05 13.46.22  RP_40 pladrin
{8} IHI{93)+501{7).GOAS0STZ 06-mag-05 13.04.37  RP_4.0 piadrin
B CHI(B2)+LKI(18).GORS05TZ 04-mag-05 08.10.51  RP_4.0 piadrin
Bk LKI(100),G0AS05TZ 29-a3pr-05 15,4443 RP_4.0 piadmin
B 1HI(82)+ 501(18).6GOAS05TZ 29-apr-05 15,3452 RP_40 piadrin
{8k IHI(77)+3C1(23), GOASOSTZ 24-3pr-05 13.21.29  RP_4.0 piadmin
B CHI(B0)+LKI(20). GOASOSTZ 2z-apr-05 19.58.52  RP_4.0 piadrin
{8k IHI(77)+3C1(23), GOAL0STZ 22-apr-05 11,0848 RP_4.0 piadmin
B LKI(92)-+LM1 (5}, GOASD! 19-apr-05 15,10,33  RP_4.0 piadmin
A8 IHI(7E 3 15-apr-05 11.45.40  RP_4.0 piadmin
90)-+LM1(S)+OCEIS) GOASOSTZ 13-apr-05 19.37.51  RP_4.0 piadrin
09-apt-05 10.34.08  RP_4.0 piadmin
01-aor-05 07 46,15 RP 4.0 oiadmin ¥
Running Plan in attivo in produzione: E@
|IHI(93)+SD1(7)-GDA5USTZ schedulati... annulla ok

De

ne regole assetts

Modello SigmaFine Associato:

IPLOM

Lista dei Layer d per il

madello

Bp07_ATGFLUX
{BPNE_2TGSTOCK
{@09_2TGEL12
{8 10_2TGE115
B 11_3TGHDS
@b 12_3TGSTOK
1?»13 3TGEL13

Vi )
{QFO1GREZZO ATTIVATODAC.. $B$28
EPOZFG_YN ATTIWATO DA C..  $K310
{Bh03_STABL ATTIVATODAC.. $aI6
@0 _RICGON ATTIVATODAC... $D$23
©hos_RICYN ATTIWATODAC..  $D$17
{Bh06_2TGHDS ATTIVATODAC.. §N$22

ATTIVATO DA C...  $0%dd

ATTIVATODAC...  $A8I$18
ATTIVATODAC.. $BAY3S
ATTIVATODAC... $BA$36
ATTIVATO DA C...  §N$25

ATTIVATODAC.. $al$27
ATTIVATODAC... $BAI$37

[aTTIvATO DA CELLA =1

Annulla

$B428

2
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Assign running plan to operations

e Shift chief declares crude switch from the
control room using PIl-ProcessBook

e P|-ACE automatic procedures setup all the
systems for execution:

— notify Sigmafine4 model enabling layers needed to
reconcile current configuration

— notify external systems:
- send target values to advanced control system

- notify accounting system
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Reconciling measures

e Reconciliation is the first
step to consolidate process ==
data before calculating sl
performances e — e

Case 30/03/2005 3.00.00-30/03/2005 4.00.00

e Sigmafine refinery plant
model designed for yield rrcon
reconciliation + %igg?ﬁgfg%i?ﬁfﬁffﬁiﬁgg:‘23 e

= Ea, Element Templates [Floa_2TEsTOCK
[Flos_2TGEN2
O1o_eTGES
[F111_3TGHDS
12_3TGSTOCK
[F113_3TGE113
[Fl14.3TGE14
s zTGE

16 _daTasTock

MName | Diescription
[#]01Grazzo

[FlozrG_wM

o054 [Fl03_sSTABIL

e The model is composed of
several (50) layers which_—
can be combined to 8- Qoo
represent different plant Do

. . [Fl21_LvGoHDs
nfigurations Beevormsn
CO g [#]23 LvGHDSA
24 LvGHDSE
[¥]26_HvGOHDS

® Reconciliation is done Blerrnosmo

< | B @

au to m ati Cal Iy eve ry h O u r Case 30/03/2005 3.00.00 - 30/03/2005 4.00.00




e
Migration to Sigmafine4

e Some feelings about migration from Sigmafine3 to Sigmafine4

“Smooth” process helped by automatic conversion utilities
Powerful configuration and maintenance tools (Excel addin, AF Explorer)

Use advanced graphic functions available in PI-ProcessBook (dynamic symbol
behaviour, layering, annotation by drag&drop, ...)

Use std tools (PI-ACE) to implement automatic reconciliation procedure

MW P ProcessBook - [iplom. svg]

Bk Edt View Insert Tocks Draw Arange Windew Help [& x|
Ded &b e S W
& (K |a= o =]

2 [<wne- |88 % | = #h = [Caze 30/03/2005 300,00 - 0/03/20054.00.00 = |EH @
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Calculating performances

e Actual yields calculated via PI-ACE based on
reconciled values:

— Per hour
— Per shift
— Per running plan

e Overall KPIs calculated via PI-ACE

-~ Performance (positive when producing more valuable
products than expected)

— Deviation (gives indication of the distance between
target and actual yields)

e,
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Reporting performances

e Using planning tool to evaluate target vs. measured
VS. reconciled

E3 Microsoft Excel - IHI(B8)+RPI(B)+S0I(4). GOADOSTZ.XLS
@ Eile Modifica Wisualizza Inserisci Formako  Strumenti Dati Finestra PI PI-SMT  Iplom
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Evaluating performances

e Using std tools (Pl-BatchView) to analyze yield profiles

Readt

SEIeCt W Pi erocessBook - [BatchView. PDI*]
SearCh BHFle Edt Wew Insert Tools Draw Arrange Window Hel - |E | X
parameters |[cem/@i e |9 v#(95% T3 0w ] 8K [AA NOToreoi+LusRames |9 H|
(time, g |ela=lasx]onxe|qes||a]
runnin g -~ PlUnitBatch Search Batch a
Sl LKI(100).GOASIECD
plan COde’ Find: [ai ~| [ —] [PunitBatches L
crude) Include:  Running (~ Completed @ Both LKI(100) GOASOECT Comparing
— Attributes . .
BatchD:  |lkilo0y” yleld proflles
Product I for
Unehame homogeneous
~ Time Range .
|A|:|we LI Between: |“—ED day LI and |‘ runnlng p|anS
Batch ID 69 % Start Time ~ | End Time Unit Name Duration c
& LKI(I00).GOA.. & 23032005 22.. 24/03/2005 16... IPLOM 17.23.35
Selecting — &7 290032005 22... 24/03/2005 16... IPLOM 17.23.35
i LKI(I00).GOA . 6 1B/03/2005 23 . 190372005 8. IPLOM 08.43.30
I‘Unnlng LKI{100) GOA & 18/03/2005 6. 18/03/2005 23... IPLOM 16.43.09
LKI(100).GOA... B¢~ 10/03/2005 11... 12003/20057.... IPLOM 14 20.51.04
plan 0

[ServerTime B © NN |




Distributing indicators across the company

e Sharing information through PI-ICE cockplts

EH.::: Raoffineria - Miorosoft Internet Bxgplorer o re i ;Iﬂlﬁl
| Pl modfica vesslzza  Preferit Srmend 7 -
‘ . = D i L L& = | 4 e 3

Indietra Huanki Termina Aggorma  Fagina inizisle Copea Anteprimad...  Stampa Cerca Freferki Mukimeda  Cromolagia

]mMzau ] http: fenz/Dashboardidashbnard. asn Dashboard Dt p o T azaloal 1CE JPrivabe admintstrator Dmshboards 1AL 00 iplom s 20 72 0P age Reset SR inerial 'ﬂ e

@ oo

Foaftir ey IPLOR Buzala

Rese Raffineria Wielcoma | LagQul | Bublish | Adhge Trend | Contert | Layout | Setings

Save .ﬂ.ul USER Iz 02
plom Msin Page  Meteo PEMS PMC Status  Rese Rafmeria Relerto  Serbatedo THOTH  Serbatebo TRETOZ?  Stoaieo Rese ADMIISTRATOR
sy Rese

INDIGE DI AFFIDABILITA" # FULINIING PLAN IN LAVORAZIONE L roB
Yields Date, Time | walue | |
. Value DBUDSII005 912,40 IHEBE AP B 20K d) GOASIETT | | Yalee &
comparison o \
(teo, c 3T
hourly, Shift, - s ;J.E.li] 18 ECCEDENZAVGD = (- =
campaign) » = ptpeor | wata |
: _ - 3 ba 0 Lavoeamions Eccaterza VG0 08
Resa di Lavoxgzic . 2 5] o Becedenza G 03
X t8 i Turno Eccedanza Y G0 14
Aese VIRGIN NAPHTA { & HEG.D. = -
Descriptor kriphor | walue |
Resa Wgn Nmn _ b o Liwioeamions HGD 17.2
Resa di Laverazions Yirgin Matta ks HGD T2
Resa di Tumo Virgn Natts b i Turne HED 172 | —
Resa Tecrica Virgn Mafia ba Teneics HED 174
Rese ECCEDENZA GASOLIO = 7
Mescripler | %
Resa di Lavorszions Eccedenta Gasalo F 17
Resa Eccetensn Gazika ks Sida Casol 18
RHHdITLTﬂﬂ Eccedenza Gasclio ba @ Turno Side Gesoll 19
Reza Teorica ECcadenss Gasolo | Fees Teorics Side Gaxzoil 15
Azse GLL. -1 P |

& [ [ [ st steendbi
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Evaluating RtPortal

3 Pagina web part - Microsoft Internet Explorer

Fle Modfica Meuslzzs Preferit  Stument 2
N [ - ! fa s e, n — 2
Yields \ @lndxevo hal <> | iﬂ @ /h /,.l Cerca < ¢ Prefern €) S~ < J 3
comparison drizzo JE] http: flcomparyweb,IplomAurmng % 20plan % 20- % 20curent @ 20mew 2. aspix v { Bvd colegament *
(teo, hOUf'y, % Home page Impostazioni sito  ?
shift,

Campaign) Modifica pagina condivisaw
Runnin plan nte > (Re eoriche (90) ¥ Orarie ¥ Tumo > Generali »  Assetto corrente >
batchid starttime Descriptor Yalue Value Value Yalus value
[HI 24/03/2005 VNS . _ 01GREZZ0O
{100).GOALODSTZ 15.09.32 ECC v 02EG_WN

GLL 03_STABIL
¢ ultima riconciliozions  » Y50 06_2TGHDS
T HGD 07_2TGFLUX
5/03/2005 2.59.59 i 09-2TGSTO0
20L
11_3TGHDS
Transitorio terminato alle >  Performance generale v  Scostamento dal &% | 12 3TESTOCK
Time 13_3TGE113
24/03/2005 16.10.06 14_3TGE114
21_LVGOHDS
23_LVGHDSA
26_HYGOHDS
27_HYGOSTOC
Cu'rrent 31_CARR1701
Running plan 33_CARR1702
general info G w 39_LGDE115
40_LGD
= 1,14032 = 2,31015 42_SIDE+HGD

KPIs
representation

| ] Operazore completata

% Inraret locde




Return On Investment

e The iterative approach of performance
management keeps the company focus on
reaching the target objectives

— Online performance monitoring in control room allows
to rapidly identify yield degradation due to incorrect
operating parameters

— Historical analysis allows the production manager to
redefine better targets starting from the improved
performance of the refinery
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ROI: increasing yield profitability

e e.g. Diesel yield

-~ Analyzing homogeneous data related to “sweet” crudes:
- 2003 actual average diesel yield 37,4%
- 2004 actual average diesel yield 39,6%

— Average actual diesel yield increased due both to investments on
plants and to performance management

— Historical analysis on diesel yield showed that the average

Increase due to performance management amount to about 0.8%
in the period 2003-2004

— This lead to a profit increase estimated in 1 M$ per year
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ROI: crude switch duration

Crude
switch
period
e Monitoring reconciled vs. target e Tl /0
helped shift people to better | i
control crude switch operations 7~ [ -
e This result in reduction of the
time needed to complete crude
switch and to reach the targeted | 1] BRI =
performance —— == ferca
e Just considering the loss of AEEREEE m“@'i_w
diesel (degradation to fuel olil) 3 EE

during the crude switch, the
estimated saving is about 0.3 M$

per year




Organizational benefits

e The reduction of the deviation between planned and
actual yields (e.qg. diesel from 2.2% to 1.3%)
demonstrated how sharing information and involving
people helped to reach the refinery targets

e The smart integration reached using OSI
Infrastructure allowed to focus engineers on the real
business objectives

e Performance management approach allowed to keep
production and plant management under control with
a lean organization




Future steps

e Performance Mmanagement

— Evaluation of blending efficiency to optimize the
utilization of low-cost components

— Composition tracking of complex operations between
the coastal tanks and refinery to improve the quality of
crude mix feed

e RtPM evolution

— Introduction of RtPortal solution to distribute KPIs




