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IPLOM: WHO IS IT ? JTPLOM

From the beginning ...
Italian Oil Refinery

Founded by Italian businessman
Dr. Giovan Battista Profumo
in 1931 close to Turin city
Moved to Busalla (Genoa)
during the II World War
The refinery has grown up during

the years to satisfy the demand of oil products in
Italy .




IPLOM

Till today ...

IPLOM: WHO IS IT ?

Italian Oil Refinery

Private company.
Profumo family,
the founder,
is the reference
shareholder.

During the last
20 years
the production
has grown up
in quality
and quantity
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IPLOM: WHERE IS IT ?

In the North of Italy

Very close to Genoa

At the borders
of Po's Valley

In a strategic commercial

IPLOM
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IPLOM: WHERE IS IT ?

IPLOM

Il comparto

LE RAFFINERIE IN ITALIA

Capacita di raffinazione in tonnellate annue Sannarzarg - Favia

IL TREND
Dati in miln di tonnellate annue

Eni i,
Trecate - Movara 11.9 B Consumi totali
. = Capacitd di lavorazione
Sarpom
f‘.l.;u Frassino - Mantova ‘ “5 2000
— . T 1002
3,5 . 2001
LOMBARDIA —— T 100,
_ Marghera - Yensria
VEMETD & — q 2002
{JE:]_': 95 y I 100,2
PIEMONTE EMILIA 2003
ROMAGNA Ravenna Y 1002
LIGUIRIA Alma 2004
0.5 N 1002
Busalla - Ganova
TOSCANA MARCHE Falconara - Ancona 2005
Iplom & 1019
2,0 Ap
4.1 2006
Liverno &7 106,3
Eni 2007
LAZIO PUGLIA
ﬁ 42 e ﬁ [ B4 1029
4.2
2008
Roma | 50| 106.6
Raffineria di Roma 2009
SARDEGNA 0,0 [ 75 106,6
Milazzo - Messina 2010
1063
Raffineria di Milazzo
10.3 2011
71 1031
Sarroch - Cagliari Augusta - Siracusa 2012
Saras SICILIA ExxonMobil [ 64 | 991
15,0 2.9 2m3
Gela - Caltanissetta Priola - Siracusa | 61 98,1
ﬁ Eni Isab g 2014%
5,3 18,4 = md 91,3

[ *Stima maggio 2014

Fonte: Lintone Petrolifera |



IPLOM: HOW IT WORKS ?

STORAGE TANKS
GENOVA MULTEDO

STORAGE TANKS
GENOVA FEGINO

IPLOM

STORAGE TANKS
BUSALLA
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PROCESS

VIRGIN NAFTA >

DIESEL
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IPLOM: HOW IT WORKS ?

BLENDING

FUEL OIL

FEGINO
STORAGE TANK
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REFINERY PRODUCTION: BLOCK DIAGRAM
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WHY ENERGY EFFICIENCY ? IPLOM

EUROPEAN UNION 2020 TARGETS: 20-20-20

- 20% increase in energy efficiency

« 20% reduction of greenhouse gas emissions (lower than 1990)

« 20% of energy from renewables

ITALIAN HYSTORICAL PROBLEMS :

 VERY LIMITED PRODUCTION OF CRUDE OIL AND NATURAL GAS

* HIGH PRICES OF ENERGY

« NO NUCLEAR PRODUCTION




WHY ENERGY EFFICIENCY ? IPLOM

A country that uses less energy to achieve the same or
better results reduces its costs and pollution, creating
a stronger, more competitive economy.

Cost- effective energy efficiency remains a massively
underutilized resource ...

before to use any energy sources or to discover other
types of energy




WHY ENERGY EFFICIENCY ? IPLOM

Crude oil prices 1861-2015
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WHY ENERGY EFFICIENCY ? IPLOM

Oil product prices (Rotterdam) Product differentials to crude
dollars per barr (Rotterdam products minus Dated Brent)
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Mate: The refining margins presentad are benchmark margins for three major global refining centres: US Gulf Coast (USGC), North West Europe (NWE — Rotterdam)
and Singapore. In each case they are based on a single crude oil appropriate for that region and have optimized product yields based on a generic refinery configuration
{cracking, hydrocracking or coking), again appropriate for that region. The margins are on a semi-variable basis, i.e. the margin after all variable costs and fixed energy costs.

Source: BP Statistical Review



WHY ENERGY EFFICIENCY ? IPLOM

Prices
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WHY ENERGY EFFICIENCY ? IPLOM

ITALIAN ENERGY BILL IN 2013 PRICES [Millions of Euro]

80.000
Italian energy
bill 1985 2013
divided 50B 56 B
GDP
40.000 —
1985 4.7%
2013 3.6%
20.000
N

1981 1983 1985 1987 1989 19931 1993 1995 1997 1999 2001 ZDUB 2006 2007 2009 ZDIH 2013

SOURCE: UP
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WHY ENERGY EFFICIENCY ?
ELECTRIC POWER PRICE

IPLOM

50% MORE

FRANCE

..........................................
lllll

GERMANY

gen-13 apr-13 lug-13 ott-13 gen-14 apr-14 lug-14

ITALIAN END USER PRICE:
ABOUT 2.5 TIMES THIS ENERGY PRICE FOR:
TAXES AND INCENTIVES TO RENEWABLE




WHY ENERGY EFFICIENCY ? IPLOM

2014 International Energy Efficiency Scorecard

. Ranks 6-10 5;/%7 : #10 Australia
48 #15 Brazil
Ranks 11-16 4
v

Witness the great
Italian commitment
towards energy

efficiency
SOURCE: ACEE



WHY ENERGY EFFICIENCY ? IPLOM

Table 3. Total final energy consumption per capit

Tonne of oil equivalent

per person .
Table 4. Total final energy consumption per
India 0.6 > dollar of GDP
Brazil 14 Tonne of oil equivalent
: er billion dollars
Mexico 16 . P
Japan 75.8
China 2.0 .
UK 77.8
Italy L Italy 78.7
Spain 2.7 Australia 87.2
UK 3.0 Germany 89.7
EU 83 3 Spain 94.2
Japan 35 France 96.3
France 38 EU 99.6
Germany 3 8 Brazil 1199
Russia 51 i e
: Canada 138.7
South 53 .
Korea .'. Mexico 162.9
Australia 59 '... South Korea 232.8
USA 6.8 China 3316
% Russia 362.8
Canada 7.2 .
U ndia 406.9

Sources: IEA 2014 (energy consumption data); World
Bank 2013 (GDP and population data).



WHY ENERGY EFFICIENCY ? IPLOM

cOP Total final
s consumption Building Industrial Transport
(trillion : : : :
(ktoe) consumpti  consumption  consumpti Population
current
$) (1,000 tonnes of  on (ktoe) (ktoe) on (ktoe)
oil equivalent)

Australia 1.53 77,847 17,420 23,120 28,617 22,683,600
Brazil 2.25 217,889 34,114 82,808 69,987 198,656,019
Canada 1.82 203,975 59,246 56,476 59,487 34,880,491
China 8.23 1,634,706 59,246 783,253 IN DUSTRY 000
EU 16.69 1,143,539 416,453 269,073 194
France 2.61 152,203 57,894 28523 | 22.8% 59
Germany 3.43 221,023 86,100 54,953 / 53,050 81,889,839
India 1.84 492513 196,041 168,06 55,491 1,236,686,732
Italy 2.01 126,749 47,064 28,888 38,508 60,917,978
Japan 5.96 314,473 112,382 84,731 76,947 127,561,489
Mexico 1.18 116,070 21,755 29,186 51,847 120,847,477
Russia 2.01 458,571 153,395 128,113 96,485 143,533,000
South Korea 1.13 161,041 40,302 47,200 29,424 50,004,000
Spain 1.32 88,596 25,741 20,489 32,050 46217961
UK 2.47 126,301 49 869 25,968 41,264 63,227,526
USA 16.24 1,503,707 468,996 287,006 583,443 313,914,040

Sources: IEA 2014 (energy consumption data); Wodd Bank 2013 (GDP and population data).



WHY ENERGY EFFICIENCY ?

CHP systems generate useful thermal
energy and electricity or mechanical
power in a single, integrated system.

The use of CHP systems is much more
efficient than the separate generation
of thermal energy and electricity
because heat that is normally wasted
in conventional power generation is
recovered to meet thermal demands.

IPLOM

SOURCE
WEC2013, CEN(2011 China)
IEA(2010), IEA 2088 Brazil SENER 2013 Mexico

Electricity generated by CHP
Italy 24.1%
EU 14.4%
China 14.0%
Russia 14.0%
Germany 13.3%
South Korea 11.6%
Spain 6.6%
UK 6.5%
USA 6.3%
India 5.0%
Mexico 4.6%
France 4.4%
Japan 3.0%
Australia 2.5%
Canada 1.8%
Brazil <1%




WHY ENERGY EFFICIENCY ?

INDUSTRY
Great efforts
in the last

25 year

14%
reduction

In energy
intensity

ITALIAN ECONOMIC SYSTEM

IPLOM

180 T T
150 ‘Toe for million of GDP_(EUR chain_ed 2005)
120
1980 2000 2005 2010 2015 2020
INDUSTRY
500 T
Thousands of Toe point of industrial production
400 | — | |

2025

300

2005 2010 2015 2020

DOMESTIC SECTOR

2025

45 -
Toe for million of GDP (EUR chained 2005)
35 | ! I ]
e T
5 ! !
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HOW ENERGY EFFICIENCY ? IPLOM

ETS DIRECTIVE 2009/29/EC phase III

GRADUAL REDUCTION OF FREE CO2 ALLOWANCES:
NONE FOR ELECTRIC POWER PRODUCTION
2010: 20% LOWER THAN 2013 FREE ALLOWANCES

THE COMPANIES:
WILL HAVE TO BUY ADDITIONAL CO2 TONNES IN A MARKET
A STRONG INCENTIVE TOWARDS ENERGY EFFICIENCY

TO CUT CO2 EMISSIONS



HOW ENERGY EFFICIENCY ? IPLOM

FQD DIRECTIVE 98/70/EC - 2009/30/EC Article 7A

REDUCTION OF 10%
OF CARBON FOOTPRINT ApPLICAT

IN THE LIFE CYCLE OF FUELS P\RT\C

- = DISCUS
UNPREDICTABLE AT THE MOMENT WITHOUT IMPLEMENTING DECREE
BUT
ANYWAY A PUSH TOWARD A MORE EFFICIENT

GLOBAL TRANSPORTATION SYSTEM



HOW ENERGY EFFICIENCY ? IPLOM

EED ENERGY EFFICIENCY DIRECTIVE 27/12/EC

20% PRIMARY ENERGY SAVINGS IN THE YEAR 2020
SAVINGS OF 1.5% FOR ALL ENERGY SELLERS TO END USER

ENERGY AUDIT REQUIRED

CERTIFICATION ISO 50001
ENERGY MANAGER QUALIFIED

NEW PROJECTS OF ENERGY SAVING

IN ITALY “WHITE CERIFICATES"



HOW ENERGY EFFICIENCY ? IPLOM

“WHITE CERTIFICATES”: AN ITALIAN EXPERIENCE

A MECHANISM “BASELINE AND TRADFE”

Show the
AUTHORITY e OBLIGED
IN CHARGE ) SUBJECT
SANCTIONS Exchange
Market
BUY THE RESULTS
Increasing annual objectives for the VOLUNTARY
obliged subjects SUBJECT

They can directly implement energy
efficiency or to buy ENERGY EFFICIENCY IMPROVEMENTS

Energy Efficiency Stocks (TEE) SELLTHE RESULTS




HOW ENERGY EFFICIENCY ? IPLOM

“WHITE CERTIFICATES"”: AN ITALIAN EXPERIENCE

BENEFITS

v GOOD RATIO COST / BENEFIT TO PROMOTE THE ACHIEVEMENT OF THE
OBJECTIVES IN ENERGY EFFICIENCY

v' ALL TECHNOLOGIES CAN BE INCLUDED
v MORE CONVENIENT TECHNOLOGIES ARE MORE REWARDED
v  ALL SUBJECTS ARE INVOLVED, INCLUDED INDUSTRIAL ONES

DIFFICULTIES

* CASH FLOW UNCERTAINTY FOR THE INVESTORS BECAUSE THE PRICE OF
‘WHITE CERTIFICATES” (TEE) IS VARIABLE (MARKET LINKED)

* IT IS DIFFICULT TO REWARD STRATEGIC TECHNOLOGIES, IF THEY ARE
HIGH COST TECHNOLOGIES




HOW ENERGY EFFICIENCY ?

“WHITE CERTIFICATES”: AN ITALIAN EXPERIENCE

TEE scambiati dal 1 gennaio 2014

IPLOM

Fonte: GMI

N. TEE
2.200.000

2.000.000

1.800.000

1.600.000

1.400.000

1.200.000

1.000.000

800.000

600.000

400.000

200.000

0

B Mercato: 1.966.477 M Bilaterali: 4.134.199

2.025.038

1.176.727

730.466

291.990

201.968
135

Tipo | Tipo Il Tipo II-CAR Tipo Il Tipo V



HOW ENERGY EFFICIENCY ? IPLOM

“WHITE CERTIFICATES”: AN ITALIAN EXPERIENCE

TEE, prezzi sul mercato GME (sessioni da gennaio 2014) Fonte: GME
€htep © minimo M massimo medio
155,00
m 149,00 [ | 149,00 . 148,50 [ | 149,00
— , 145,00
135,00
128,52
125,00
120,12 119,44 120,59 120,00
117,20
115,00 '
105,00 ' ® 105,41 '
& 100,00 4 101,00
95,00 495,00
85,00 : . i ‘
Tipo | Tipo Il Tipo 1I-CAR Tipo Il Tipo V
Tipologia

THE MECHANISM WORKS WELL
PAY BACK PERIOD ON ENERGY INVESTMENT IS HALVED




IPLOM ENERGY EFFICIENCY CASE JTPLOM

OPTIMIZATION OF HEAT EXCHANGER NETWORK

5%
ENERGY SAVINGS
OF

FUEL
. ~ CONSUMPTION
two process Units S ¢ @ A,

Integration

between




IPLOM ENERGY EFFICIENCY CASE JTPLOM

OPTIMIZATION OF HEAT EXCHANGER NETWORK

Pre-heating
of Boiler Feed
Water o 10%
| ENERGY SAVINGS
OF TOTAL STEAM

T PRODUCTION




IPLOM ENERGY EFFICIENCY CASE JTPLOM

AIR PRE-HEATER INSTALLATION ON THE PROCESS FURNACES

Pre-heating

of combustion air




IPLOM ENERGY EFFICIENCY CASE JTPLOM

OPTIMIZATION OF HEAT EXCHANGER NETWORK

STEAM
GENERATION
WITH FLUE GAS

5%
ENERGY SAVINGS
OF TOTAL STEAM

T PRODUCTION




IPLOM ENERGY EFFICIENCY CASE

VARIABLE FREQUENCY DRIVER — INSTALLATION ON
ELECTRIC MOTOR

INSTALLATION
ON
AIR COOLER SYSTEM

40%

_ ENERGY SAVINGS
OF ELECTRIC

" POWER FOR EACH
| MOTOR




IPLOM ENERGY EFFICIENCY CASE JTPLOM
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IPLOM ENERGY EFFICIENCY CASE

EXAMPLE OF INTEGRATION OF DIFFERENT PROCESS [t

x| =

i_ LARMI Utente: HIS0250 . "FUSER
| 1652:c | 2127
B
gt asLicot0t |Al | l
- 22%
| 330 | ¥
| 22145

SEQUENZA CIP

Heat Recovery from - 50%
waste water to heat ENERGY SAVINGS

fresh water coming . OF STEAM
into refinery :

FIL0701 _ Juu BRUN

}_A'}"Start | & m | [ serus cIRcUITO POZZL... | e Exaquantum Explorer: w
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TORCIA2
H2 A UNITA'
1700/1800

H2 A UNITA'
1500
TORCIA2

VAP.15 barg I— a
D-1805

BIG HEAT RECOVERY ' T e 10%
IN CONVECTIVE [ _ YT ENERGY SAVINGS IN
ZONE FROM FLUE s [ = FUEL
GAS AND BIG HEAT
RECOVERY FROM
PROCESS FOR STEAM
PRODUCTION

]

o
.
é’
é
.
7
/
’
7
7
.
.
.
7
Z
%

]

= A

plsxczés»-J

[ P1800 A, 1800-OVERVIE. .. XExaquantwnExplorer:'W.“ l T | <« @y



IPLOM ENERGY EFFICIENCY CASE

IPLOM

COMBINED HEAT AND POWER GENERATION

1
GN1 !

UNITA’ DI COGENERAZIONE TG2

43Mwhth/h |

GN1aE

F1
Caldaia a
15 MWh el / h Recupero
y
/ Alternatore Leroy Somer
mod. LSA 58BMCL14/4p
GVR
Turbina a gas \
mod. Titan 130 :
@ Post Combustore
RCE

F1la

e e e L e e e e e o et

® |
®
® ! 31th

. STEAM



IPLOM ENERGY EFFICIENCY CASE

IPLOM

COMBINED HEAT AND POWER GENERATION

[ i : H {r
EnergiaElettricaProdotta{E

b

Energia Elettrica Prodotta (E)

108,860.87

Mwh

Energia Termica Immessa nell'Unité (F) .y T
Energia di alimentazione della Turbina (F1) 322,889.36 MWh
? Energia di alimentazione del Post Combustore (Fla) 16,231.60 MWh
oM /< 27 bar 4
= | &F
I_ _COMPRESSORE GAS _ | Energia Termica Immessa nell'unita (F = F1 + F1a) 339,120.96 MWh
RAFF. ARIA T e
| [ ousust | L
| Energia Termica qogenerators..H i [ .
|15-059 kWe Energia Termica Cogeneratore (H) 167,352.28 kWh
B H=Hv-Hd
WHITE | F—=————= L
CERTIFICATES” Energia Termica Utile (H , ) e A
H 167,352.28 MWh
11594 TEE
I 11,141.17  MWh P {
SELLING Hop = (H-Ho o) 156,211.11 MWh
ON THE MARKET
Rendimento Globale (nglobale)
Rendimento Globale (n,, ) 0.8209

nglobale= (E B I-Ichp)/(l: - I:non chp,H)




IPLOM ENERGY EFFICIENCY CASE

IPLOM

EFENIS PROJECT

EFENIS ?
1]

ENERGY EFFICIENCY

DEMONSTRATION IN

MANUFACTURING INDUSTRY

IPLOM: leader of

Workpackage 8 Demonstration

PUTTING INTO PRACTICE TOTAL SITE ENERGY
MANAGEMENT FOR CHP AND DISTRICT
HEATING

ACADEMIC PARTNERS
University of Manchester
University of Genoa
University of Maribor
University of Tessaloniki
Universityof Pannonia

University of Paderbon

VTT
INDUSTRIAL PARTNERS
MOL
BAYER
IPLOM
VESTAS




IPLOM ENERGY EFFICIENCY CASE JTPLOM

EFENIS EFENIS PROJECT

N ||| | —

PINCH AND TOTAL SITE ANALYSIS
HAS ELABORATED FOR ALL IPLOM UNITS
USING EFENIS-SITE SOFTWARE AND MASS/ENERGY RECONCILIATION ALGORITHM

(1) Data collection for different load cases for each unit

AN ANALYSIS OF THE EXISTING, TARGET AN
(2) Data storage systems
MODIFIED DESIGNS (3) Model calculations

UNDER VARYING OPERATIONAL CONDITIONS (4)  Static Pinch Analysis of the existing units

AND SCENARIOS FOR EACH UNIT (5) Perform a static Total Site analySiS

(6) Calculation of the overall carbon footprint
for the total site target
(7) Engineering of the identified modifications

(8) Estimate od return of investment
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IPLOM

EFENIS

EFENIS PROJECT

1pLom DISTRICT HEATING NETWORK ipLom m
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IPLOM ENERGY EFFICIENCY CASE JTPLOM

STEAM TRAPS

RECONCILIED STEAM BALANCE,
IDENTIFICATION OF "WASTE” STEAM
THROUGH CONTINUOS MONITORIG.

MAINTENANCE AND SUBSTITUTION OF |
“BAD" STEAM TRAPS ~

Strainer

-~

Mndummg ‘
S Ji] Air Vent

Control Valve *

]

L—

"
i
IFT
old Water In gl
e ke
Use Sa12ly drain F&T wap i £ &
when going 1o overheazd i 2 £
retumm. ! i
o Ul o)
To Drain Y /
i Primary Trap
f To Low
Pressure Return
RIEPILOGO TIPI SCARICATORI RIEFILOGO CONDIZIONI RIEFILOGO AFPPLICAZIONI
200 2000
800 UNK = 21 BT = 48 1800
700 RC = 10| FL =51 1600
&00 _PL=39 LK = 67| 1400
200 05 =331/ NT = 21 1300
400 1000
800
300 500
200 400
100 I \ . ' 200 .
c aBEN .= P . BK="1.7¢9) 0 — — - — = J
B TH UK [null] cL DR PR ™
M Failed M Total HMET BFL WLK NT @ OK MOS 'PL = RC M UNK M Failed M Total
Tipo generica Conteggio % sul totale Conhewln Guastiin Condizione Conteggio % sul totale Applicazions Conteggio % sul totale Conteggio  Guastiin
popolazione nguasti  servizio popolazione popolazione n.guasti  servzio
Bl Bimetallico 795  33.4% 47 6,4% BT Perdita continua 46 1,9% CL Serpentina 4 0,2% 1 250%
DC  Temmodinamico 866 35,4% 78 10,8% FL  Allagaio 51 21% DR Pozzetio raccolta 295 12.4% 42 164%
condensa
FL  Galleggiante 7 1,1% 1 T.7% LK  Perdita leggera 67 2,8% PR Processo 104 4 4% 16 225%
1B Secchiello 449  18.8% 49 12,8% NT  Mon sottopesto a test 21 0,9% TR Tracciamento 1.879 B831% 154 9,0%
rovesciato
TH Termostatico 210 8,8% 28 17.5% OK OK 1.796 75,4%
UK Sconosciuto 21 09% 0 00% 0S  Non in servizio kx)| 13,9% Totali: 2382 100% 213 104%
Altro 14 0,6% 10 76,9% PL Intasato 34 1,6%
RC  ciclo rapido 10 0,4%
Totali: 2382 100% 213 104% UNK Sconosciuto 21 0,9%

Totali: 2382 100%
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