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) INTRODUCTION / BBEAEHME

S.E.I.C. srl s
Management and Leak Detection Systems for water and
Oil & Gas industries.

specialized in Pipeline Modelling,

1.1

C.E.N.K.
MogenuposaHua TpybonpoBoaos, pa3pabotke Cuctem

C.p.n. cneumManusMpoBaHHa B  OTpacau
YnpasneHua wun O6HapyKeHua YTeYKM Ana BOAHOW,

HedTAHOW 1 ra30BOIN NPOMbILWIEHHOCTH.

WHAT IS S.E.I.C. ECOLDS / YTO NPEACTAB/IAET COEOMN NPOrPAMMHOE

OBECMEYEHME KOHTPONA COCTOAHMA OKPYXAIOLLEA CPEALI U CUCTEMbl OBHAPYEHUA
YTEYKW (ECOLDS) PASPAEOTAHHOE ®UPMOW C.E.U.K.

S.E.I.C. has developed an advanced,

accurate, robust Environmental
COntrol

(ecoLDS) using a Real-Time approach

& Leak Detection System

bl based on mathematical models. The

system is designed to operate on both gas and liquid
pipelines.

1.2
C.E.U.K.

Pipelines are the safest method for transporting
hydrocarbon fluids & gas compared to trucking, rail or
marine transportation, though leaks could occur along
the Pipelines causing environmental damage. Therefore
it’s important to monitor and predict possible leaks along
the Pipelines.

S.E.I.C. ecolLDS is the best solution to achieve:

v" A responsible environmental policy

v" Reduction risks of environmental damage

Leaks can be promptly detected, allowing action to

be taken early before leaks grow larger and cause
potentially major catastrophes

v Improvement safety of infrastructure and
for personnel

Any leaks will be detected quickly thus minimizing

risk to operations personnel

C.E.M.K. paspaboTana nepesoBoe, TOYHOE, HaAEXKHOe

MNporpammHoe O6ecneyeHne KoHTpona CocToAHUSA

Okpysatowen Cpeapl n Cnuctembl OBHapyKeHUa YTeukn

(ecoLDS) npumeHss MeTod, peanbHOro  BpeMeHM
MMEWMA KaK OCHOBY MaTEMATMYECKME MOAENN.
Cucrema paspaboTtaHa ana Tpybonposozos

TPaHCNOPTUPYHOLLMX a3 U KUOKOCTb.

WHY S.E.I.C. ECOLDS / XAPAKTEPUCTUKU ECOLDS PA3PAEOTAHHOIO ®MPMOW

Tpybonposoabl — 3T0 cambii 6He3onacHbl  cnocob
TPaAHCNOPTUPOBKM YINEBOA0POAHbIX GAOUAOB U rasa no
CPaBHEHUN C aBTOMOOW/bHbLIM, ¥Kese3HOAOPOXHbIM M
MOPCKMM TPAHCMOPTOM, HECMOTPA Ha TO, 4YTO BAO/b
TpybonpoBoaa MOryT NpPOM30OMTU YTEUYKU Bbi3blBatoLLME
yuwepb oKkpy:Katowein cpege. Mo 3Tol NpUYMHE, OYEHb
BaXKHO KOHTPO/IMPOBATb M NPOrHO3MPOBATb BO3MOKHbIE

yTeuku Baonb Tpybonposoaa.

ecolDS, C.E.MK,
npeacrasnset cobol cambli  Aydwmin  cnocob  ans

pa3paboTaHHbIN dupmoi

AOCTUXKEHUA!

v Hagé»HOM 9KONOrMYecKom NONUTUKH

v" YMeHbLUeHUsA o0NnacHOCTU HaHeceHuUs yuepba

OKpyKalowen cpeae
YmeuKku moaym 6bimb 06HAPyHeHbl HeMeOs1EHHO,

3Mo n0380s14em fPUHAMb He0bXo0UMble Mepbl
npexcde yem yme4xku cmaHym 60s16W020 pasmepa u
8b/308YM B03MOM(HbIE Cepe3Hbie asapuliHbie
cumyayuu.
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v' Reduction of false Alarms v Yayuywenua 6esonacHocTM MHGPACTPYKTYP U
Thanks to the Real-Time model, correcting for nepcoHana
pressure/temperature/volume (i.e., line pack) JTobasa ymeuka 6yoem obHapyiceHa cpasy u makum
relationships within the pipeline, false leak alarms 06pa3om ymeHbWUMCA pUcK 0418 pabomarowe2o
are minimized rnepcoHana.
w v YMeHbLUEeHUSA N10XKHbIX aBAPUNHbIX CUTHA/I0B

. .. Bbnazodapa Modenu PeanbeHo20 BpemeHu,
v Modern and intuitive p #

R . . yqumbleafoweﬁ COOMHoweHue rnepemMeHHbIX
Operating/Engineering Interface

Thanks to continuous attention towards research

dasneHus/memnepamypsi/obvema (m.e.
Heghmenpodykma codeprcumozo 8 mpybonposode),

and Product innovation, S.E.I.C. introduced into N0McHble agapuiiHble cuzHansl dogedeHbl 00

ecolDS the latest software development
technologies to achieve a more secure, stable,

advanced and innovative Product. w
v CoBpemMeHHOro U UHTYUTUBHOIO

Pa6ouero/UnxeHepHoro UHTepdeiica

MUHUMYMAQ.

bnazodapAa nocMoAaHHOMY 8HUMAHUIO K
uccnedosaHuro U Hogbim odocmuxceHuam, C.E.N.K.
886€11 8 ecoLDS camyto nocaedH mexHoa02uk 045
paspabomku npo2pammHo2o obecrieyeHus, 014
moeo, Ymobbl dobumeca peanuszayuu bonee
HadémHoao, ycmoliuugozo,
ycosepuieHCmM8o8aHHO20 U COBPEeMEHHO20
Mpodykma.

2.0 APPLICATION OF S.E.I.C. ECOLDS / NPUMEHEHUE ECOLDS PASPABOTAHHOIO

®UPMOMW C.E.U.K.

S.E.I.C. srl Environmental Control & Leak Detection Cuctema KoHTponsa CoctosHua Okpyskatowein Cpenbl u

System can be applied to these type of pipelines: O6HapyxkeyHua  YTeukn  (ecolDS),  paspaboTaHHas
dupmoii  C.E.M.K., morkeT 6biTb MNpuMmMeHeHa K

e Airport Networks cnepyowmm cetam Tpybonposoaos:

e  Gas Distribution Networks e Cetb TpybonpoBofoB asponopta

e  Multi-product Pipelines e CeTb rasocHabxeHus

e Onshore Pipelines e CeTb TpybONpOBOAOB TPAHCMNOPTUPYIOLMX

HECKO/IbKO TMMOB HedpTeNpPoaAyKTa

e  Offshore Pipelines
e beperosble TpybonposoAbl

e Sub-sea Pipelines
e  Mopckue Tpybonpososbl

e [loaBoaHble Tpybonposoabl



S,

S.E.I.C. srl ecoLDS can utilize measurements from the
following main pipeline instrumentation:

. Pressure Meters

. Flow Meters

o Temperature Meters
° Density Meters

. Valves

o Flow computers

2.2

S.E.I.C. srl ecoLDS will run on the following pipeline
operational conditions with minimum false alarms:

e Multi-Phase Flows

e  Pigging

e Variable product Densities
e  Variable Temperatures

e Reverse Flows

PIPELINE INSTRUMENTATION / U3SMEPUTENbHbLIE NPUBOPLI A1 TPYBOMNPOBOAA

Cuctema ecolDS, paspabortaHHas ¢upmon C.E.UN.K.,
No/ib3yeTca U3MEPEHUAMM MOJYYaeMbIMU NPU NOMOLLU
OCHOBHbIX M3MepUTENbHbIX NPUBOPOB, YCTAHOBNEHHbIX
Ha TpybonpoBoae:

[ MaHomeTpbl

° Pacxogomepbl

. YKasaTenu temnepaTypsbl
° JeHcumeTpbl

° 3a4BUKKM

° CymmaTtopbl NOTOKa

PIPELINE OPERATIONAL CONDITIONS / YC/ZIOBMA IKCNIYATALNN TPYBOMPOBOAA

Cuctema ecolDS, paspabotaHHas d¢upmon C.E.N.K.,
byaeT paboTaTb C MUHMMAbHBIM KOJMYECTBOM JIOMKHbIX
aBapuMHbIX CUFHaNOB MNpwu

cneaylowmx  yCaoBUAxX

3KcnayaTaumm Tpybonposoga:

e MHorodasHble TeyeHus

e  YucTka Tpybonposoaa ckpebkamu

e [lepemeHHasn NaoTHOCTb HebTenpoayKTa
e [lepemeHHasa TemnepaTtypa

e ObpaTHble TeyeHUn



2.3 S.E.I.C. ECOLDS REFERENCES / CMTMCOK 3AKA34YMKOB MO CUCTEME ECOLDS

3aKasuuk CtpaHa lop, Tpy6onposop, HedTrenpopyKr
ENPPI Ervner 2010 MporpammHoe ObecneyeHne KoHTpona | ras
CocToaHua Okpy:atowen Cpeabl n
O6HapyKeHua YTeuku gns
laszonposoaa Accmyt - AcyaH
ENI R&M Utanua 2009- Cuctema ObHapyXKeHus YTeukn ana HedTb
2010 TpybonpoBoaa [xeHoBa - Peppepa
ENI R&M UTtanma 2009- Cuctema ObHapyKeHUs YTeukn ana HedTb
2010 Tpybonposoaa Peppepa — MNpaH C.
bepHapao
PraQil UTtanus 2007- Cuctema Ob6HapyKeHus YTeukn ana 6eH3nH/
2008 Tpybonposoaa /InBopHO - KaneHuaHo TONAMBO ANs
PEeaKTUBHbIX
asuratenei /
[M3eNbHOE TOM/IMBO
PraQil UTanus 2007- Cuctema ObHapyxKeHus YTeuku ana 6eH3nH/
2008 TpybonpoBoga asTta-MNomeuma TONAMBO ANA
peaKkTUBHbIX
asuratenen /
[LM13ebHOe TOM/IMBO
KTI Technip Ernner 2006- Cuctema ObHapyeHua YTeuku gna ras
2007 Tpybonposoaa In-Apuil - ALIKeNoH
Praoil UTtanma 2005- Cuctema OBHapyKeHUs YTeukn ana HedTb
2006 Tpy6onposoaa MoHTeanbnu — TapaHTo
0OJSC KAZTRANSOIL KasaxcTaH 2005 Cuctema Ob6HapyxeHus YTeuku ana HedTb
Bocto4Horo/3anagHoro ®unnana
FoxPetroli UTtanua 2003- Cucrtema ObHapyKeHua YTeuku gna rasoinb /
2004 Tpybonposoza oT nobepexba 6eH3nH /
Appuatnyeckoro mopsa fo beperosoro HedTb
pesepByapHOro napka.
MNocTtaska cncrembl MuHU- CKALA
FoxBoro SCADA Utanua 2003- Cuctema Ob6HapyKeHus YTeukn ana BOAa
2006 cucTemMbl BogoCcHabxeHna CeTMHUaHo
(PnopeHuus)
ENPPI Ervner 2003- Cuctema OBHapyKeHus YTeukn ana 6ytaH /
2006 Tpy6onposoaa MNopt Cana — amuetTa nponan
ENPPI Ervner 2003- Cucrtema O6HapyeHua YTeuku gnn meTaH
2006 TpybonpoBoaa In-Apu - Akaba
0JSC KAZTRANSOIL KasaxcTtaH 2002- Cuctema OBHapyKeHUs YTeukn ana HedTb
2003 - 3anagHoro ®unvana

- BocTtoyHoro ®unmnana
- AKTiobuHCcKoro ®ununana




3aKasuuk CrpaHa lop, Tpy6onposBogp, HedrenpoayKr
AGIP Utanua 2002- Cuctema ObHapyxeHus YTeuku ana Npou3BOACTBEHHaA,
2003 noaBoAHbIX TpybonpoBoaos AHAKeNa - | TeXHUYecKana Boda
AngxenuHa/Angxena Knactep
0JSC KAZTRANSOIL KasaxctaH 2002 N-TUC (MHTenneKTHanA-reorpapmyeckas HedTb
MHbOPMALMOHHaA cucTema) 4na
Tpybonposoaa AkTay-*HeTtbibaii/Y3eHb
E.A.K.A.A. peuuns 2001- Cuctema OBHapyKeHUs YTeukn ana TONAMBO ANA
2006 TONAMBOMEPEKAYNBAIOLLLETO peaKkTUBHbIX
TpybonpoBsoaa Hel.PE - “Asponopt nBuratenem
El.Venizelos”
NPC- National Power duannnuHbl 2001 Cucrtema O6HapyKeHua YTeuku gnn MeTaH
Corporation rasonposog Nnunax
Raffinerie di Roma UTanuna 2001 Cuctema O6HapyeHua YTeuku gna 6eH3uH /
(Hegpmenepepa6ameiearowuii TpybonpoBoAoB OT TON/IMBO ANA
3ae00 e Pume) HedTenepepabaTtbiBatoLLero 3asosa B peaKkTUBHbIX
Pume no mopa u oo MexagyHapogHoro | asuratenei /
AsponoprTa cbipan HedTb
YUKOS-OIL Poccua 1999- Cuctema Ob6HapyKeHus YTeukn ana Cblpas HedTb + ras
2000 Tpybonposoaa MNpunobckmit-tOkoc
ENICHEM Utanua 1995 Cuctema Ob6HapyXKeHus YTeukn ana 3TWUNEH B
Tpybonpososa Peppapa-PaBeHHa rasoobpasHom
COCTOAHUN
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3.0

ENVIRONMENTAL CONTROL & LEAK DETECTION SYSTEM / NPOrPAMMHOE

OBECMNEYEHUE KOHTPO/IA COCTOAHUA OKPYAIOLWENA CPEAbLI U CUCTEMBbI

OBHAPYXEHWUA YTEYKWN - ECOLDS

S.E.l.C. ecolDS is a modular software,
running on WINDOWS-based platforms,
which  can interface  to  any
SCADA/DCS/RTU system.

S.E.I.C. ecolLDS is fully OPC (OLE for Process Control)
compliant.

Cuctema ecolDS paspaboTaHHaa ¢upmon C.E.U.K. — 3T0
nporpammHoe obecneyeHne cocTosAllee M3 moaynen,
paboTatowee B KOMMNbIOTEPHOM cucTeme Ha 6ase cpegpbl
Windows, KoTopas MOMXeT OblTb WHTEerpMpoBaHHa C
noboit  cuctemoin:  CKAOA/ Cuctemoin Mepepauun
[aHHbIx/ YaanéHHbim TepmMMHaNom.

Cuctema ecolDS nonHocTbio coBmectuma ¢ OPC (OLE gnn
ynpaBaeHUa TEXHOOMMYECKMM NPOLECCOM).

3.1 WHAT’S NEW / HOBbIE XAPAKTEPUCTUKMU

¢éupma C.E.W.K HepaBHO paspabotana HoBoe
S.E.I.C. has now developed the New ecolDS - w NporpammHoe  O6ecneueHne  KoHTpons
w Pipeline Modelling Software Rel. 4: it is still CoctoaHuAa OKpyKawoweii Cpeabl u Cuctembl
based on its robust and proved Real-Time O6HapyeHusa VYTeukm ecolDS - [MporpammHoe
Model (dynamic modelling software about fluid O6ecneyenue  MopenmposaHus prﬁoqposo,qos
transportation in a pipeline), developed using field Bepcum 4: OHO VIMEET KaK OCHOBY — HaA&XHyio U
proven equations on pipelines Engineering. VICTIbITARAYIO Mopens PeabHoro Bpemetiu
(nporpammHoe obecneyeHune ANHAMUYECKOro
Furthermore, thanks to the application of the most MOARTPOBaHNA reperaimsanina HUAROCTY 8
Tpybonposoae), pa3paboTaHHYH MCNOAbL3YA pacyeTbl
advanced development technologies, the New ecolDS | ... ... NPU  3KCMAYaTaUuMu B  CTPOMTENbCTBE

has a totally renewed graphical interface which allows Tpy6onpoBoaos.

v' full management and complete interaction with
monitored pipelines

v' quick access and total customization of Real-Time
Graphs

v"more intuitive process information retrieval

The New ecolDS is also characterized by

v' best performances

v" new features

Kpome TOro, npumeHsas camble nepenosble TEXHONOMMU
pa3pabotkM, Hosoe [MporpammHoe Ob6ecneueHue
KoHTponsa CoctoaHua Okpy:Kawouweii Cpeabl n Cuctembl
O6Hapy:KeHua YTeukn - ecolDS uvmeeT nNOAHOCTbIO
MOAEPHU3UPOBAHbIN rpaduyeckuii nHTepdeic,
KOTOPbI NO3BONSET:

v' TonHoe ynpaBneHWe M  B3aUMOAENCTBME C
KOHTpOAMpyembiMK TpybonpoBoaamu

v' BbICTpbIi  4OCTYN M MOAHYIO MNEepPCOHANN3aLMIO
paduKoB PeanbHoro BpemeHu

v’ bonee  WHTYUTMBHbLIA  MOUCK  TEXHOIOTMYECKMX
LaHHbIX

HoBeoe MporpammHoe Ob6ecneueHune ecolDS

XapaTepu3yeTcs TaKKe u
v" NoBblIWEHbIM BbICTPOAEINCTBMEM CUCTEMDI

v" HoBbIMU npPoOrpaMmmMHbLIMU BO3SMOXKHOCTAMU
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3.2
YE/IOBEK - MALLUHA (MMI)

MMI Module is independent from other calculating
modules and it is the Operator Interface of the System.

The NEW Graphical Interface of ecolDS is totally
renewed:

u {Barg]

0 [mafh}

SS1 " Faugiia Lari

. o ol
. .:"_ Ty Lnr-&znmj.‘-f:-(:cvl.nn

| W
% S

R

It displays

v' The Interactive Map with the complete Pipeline
pattern

v" The Interactive Pipeline Profile
v" Useful and intuitive Menus and Toolbars

through a modern look in accordance with new graphical
standards.

RENEWED MAN MACHINE INTERFACE / MOOEPHU3UPOBAHHbLIN MHTEP®ENC

Moayne MMI He3aBUCUT OT OCTa/ibHbIX Moaynen
BblUMCIEHNA N OH aABnseTca NHTepdeiicom OnepaTtopa B

cnceme.

HosBbli1 _rpaduueckuii uHtepdeiic ecolDS nonHocTbO

;
Capannol

: p“w,”,"
25T @) B
a0 W

MOLOEPHU3NPOBAH:

Dinamico

*

Station

B HEM oTOBparkeHbl

cxemom

neTanbHoM

v WHTepaKTuBHas
TpybonpoBsoaa

Kapta ¢

v" WnTtepaktusHabiii Mpopunb Tpybonposoaa

v' TonesHble ¥ WHTyUTMBHble MeHio u [MaHenb
UHcTpymeHTOB

B cCoBpemeHHOM BuMAe, B COOTBETCTBMM C HOBbIMU

CTaHZapTamm rpadumkm.

10
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3.2.1 QUICK ACCESS TOOLBAR / MAHEJ/Ib MUHCTPYMEHTOB C BbICTPbIM AOCTYNOM

The Quick Access Toolbar, positioned at the bottom of

the MM, is visible and accessible at any time:

It allows a fast and intuitive access to all ecoLDS features,
grouped by topic, such as:

v" Simulation Module

v’ Real-Time Module

v’ Instrument Check

v' Pig Tracking

v' Data Logger

v Leak Location

v" Tuning

v Software Maintenance & Utilities
v' Real-Time Graphs

v' Batch Tracking

v' System Configuration
v" Modeling

NaHenb WHcTtpymeHTOB ¢  bBbicTpbim  [locTynom,
pacnonoXKeHHas B HWKHeW Yactm MMI, oTtobparkeHa u

AOCTYyNHa B noboe Bpema:

Ll

Reset Manager 9%

OHa no3BoNseT O6bICTPbIN U UHTYUTUBHBIM AOCTYN KO
Bcem OYHKUMAM ecolDS, crpynnupoBaHbiM NO TemMaMm,
TaKUMMU, Kak:

Mogaynb Cumynaumm

Mogaynb PeanbHoro Bpemenu
MpoBepka U3meputenbHoro Mpubopa
CnexkeHue Ckpebka

PeructpaTop AaHHbIxX (/lorep)
Onpepenenne MecTa YTeuku

HacTpoika

SR N N N N N RN

O6cnykuBaHne [MporpammHoro ObecneyeHusn
Mporpammuble CpeacTaa

n

padmkn PeanbHoro Bpemenu
CnexxeHue 3a MNapTnamm

KoHurypauma Cuctemsl

NN

MogaennposaHue

11
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3.2.2

At the top of the map is always visible and accessible the
totally Interactive Pipeline Profile:

INTERACTIVE PIPELINE PROFILE / UHTEPAKTUBHbIA NPO®U/Ib TPYEOMNMPOBOJA

B BepxHeil 4YacTM MoAyna MNOCTOSAHHO OTOBPONKEH U

JOoCTyneH nonHocTblo  UHTepaktuBHabiii  Mpodunb

Tpy6onposoaa:

1 - Livorno-Calenzano-Linea 1[:

) ” ML____JWW :

AN BIS

CAMI

The Interactive Pipeline Profile shows the path of the
Pipeline with altitudes point by point, with the position
of nodes and interest points.

It provides also real-time information about Pipeline and
Nodes status consistently to what is shown on the map:
the Interactive Pipeline Profile represents a projection of
the Pipeline over its profile.

Calenrana___——

CAM3BIS ¥

26969

WUHTepakTuBHabiit Mpodunb TpybonpoBoaa nokasbiBaeT
Tpaccy TpybonpoBoga ¢ OTMETKAMM BbICOTbI NO TOYKaM,
pacnonoXxeHmnem ysnoB 1 3HAYMMbIMU TOYKaMMU.

K Tomy e, oTobpaxkaeT WMHOOPMauUMio B peasbHOM
BpemeHn o CoctoaHum Tpybonposoga W Y3noB B
COOTBETCTBMM C TeM, UTO TMOKa3aHO Ha KapTe:
UHTepakTuBHabii NMpodunb TpybonposBoaa oTobpakaeT

npodunb Tpaccel Tpybonposoaa.

12



3.2.3 SOFTWARE STATUS TOOLBAR / MAHENb UHCTPYMEHTOB COCTOAHWA
NMPOrPAMMHOTO OBECNEYEHUA

Simulatore

4
Training

#

')

Validatore

[

Dinamico

/

’

Tuning

[

’

Pig Tracking

The Software Status Toolbar, located at the
right of the MMI and always visible,
provides real-time information about all the
Software Modules status (active/inactive),

e.g.

v" Messages and Alarms

v' Simulator Module

v' Training Module

v Validation Module

v' Real-Time Modelling Module
v Static Modelling Module
v" Data Logger Module

v Instrument Check Module
v Leak Location Module

v" Tuning Module

v' Pig Tracking module

13

MaHenb UHcTpymeHTOB CocrosaHusA
MporpammHoro Ob6ecneuyeHUs, pacnosioXKeHa B
npasoit ctopoHe MMI 1 NoOCTOAHO OTOBpPAXKEHa,
obecneynsaet

uHbopmaumeir B  peanbHOM

BPpEMEHM O  cocToAHMM  Bcex  Mopayneit

MporpammHoro ObecneyeHus (akTMBHBbIN/

HEaKTVBHbIN), Hanpumep:

v' Moaynb  CoobuieHuni n  ABapuitHol

CurHanmnsauunm
v' Mogaynb Cumynaumm
v' Mogaynb O6yueHus
v" Mogaynb MNposepku [JocToBEPHOCTM
PeanbHoM

v' Moaynb MogaenmposaHua B

BpemeHu
v' Mogaynb CtaTuueckoro MogenmposaHua
v" Mogaynb Peructpatopa [aHHbix (Jlorep)

v' Moaynb
Mpubopa

Mposepku M3meputenbHoro

v' Mogaynb Onpegenerna MecTa YTeuku
v Mogaynb Hactpoitku

v' Mogaynb CnexeHnsa Ckpebka
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3.3

The biggest innovation of the NEW Graphical Interface
of ecolDS is represented by the strong interaction of the
immediate and

Operator with the Pipeline: easy,

powerful.

Simply positioning the mouse over the Pipeline or the
Profile all information about Pipeline status are shown to
the Operator:

m‘! Plsa_ :

Fauglia Lar,

N

S
~ Lnrnnz._rm.’@npl.nn SR |

PIPELINE INTERACTION / B3AMMOAENCTBUE C TPYEOMNPOBOAOM

Camoe 3HaumnTenbHoe HoslwecTso HoBoro rpaduyeckoro

uHTepdenca cucrtembl ecolDS — 3T0 ynydweHHoe
B3aumogenctene  Onepatopa ¢  Tpybonposogom:

npoctoe, 6bICTPOE M MOLLHOE.

Mo3sunymoHmpya mbiwb Ha Tpybonposog unaun Mpodunb,
OnepaTopy 6yayT NoKasaHbl Bce AaHHble OTHOCALLMECH K
COCTOSIHUM TpybonpoBsoaa:

\A /N

Lalenzang =" "

b
‘ ]

i Tracking
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3.3.1

Y3/JTE C USMEPUTE/IbHBIM NMPUBEOPOM

Temperatura parete

Pressione monte

Pressione valle

Stato Valvola

For each instrumented
Node of the Pipeline all
critical field and process
parameters are available, at
any time, and with real-time

upgrading.

This is achieved

clicking with the mouse on

simply

the pipeline Node, over the
map.

INSTRUMENTED NODE DETAILED INFORMATION / NOAPOBHbIE UHO®POPMALMN OB

Y3na Ha

Ona
TpybonpoBoag,

Kaxaoro
OCHaLWEHHOro
M3MepuTeNbHbIM NpPUBbopPOM, B

noboe Bpema OOCTynHbl BCe

KpUtnyeckne skcnayatTaumoHHble

napamerpsl " napametpbl
npouecca 06paboTKy, c
obHOBNAEHMEM B peanbHOM

BpEMEHMU.

[na aToro HeobxoauMo BbIbpaThb

MbllWbIO Ha KapTe Y3en

Tpybonposoza.

3.3.2 GENERAL PIPELINE POINT (PK) INFORMATION / UH®OPMALWWN OTHOCUTENBHO
TNABHOMN TOYKN KMNOMETPA (PK) TPYEONMPOBOAA

37.06 [Barg]

133.5 [m3/h]

of
calculated

Likewise, for each general point

the (PK) all

parameters

Pipeline
are

available at any time and with
real-time upgrading.
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ONna KaxkaoW TOYKM KuaomeTpa
(PK)
napameTpbl B

Tpy6onposoaa BCe
BbIYMC/IEHHbIE
noboe Bpems AOCTYMHbI M C
obHOB/NEHMEM B peasibHOM

BpemeHMu.
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3.3.3

INSTRUMENTATION AND PRODUCTS CONFIGURATION / KOH®UTYPALMA

M3MEPUTENBOTO NPUBEOPA N HEGTEMNPOAYKTOB

Instrument Configuration for each Node and Product
Configuration for each Line is now fast and simply for

Supervisors!

KoHdurypauua Usmeputenboro Mpubopa ana Kaxzoro
Y3na n Kondurypauua Hedtenpopykra ans Kaxgon

JInHMM  cTana o4YeHb ObiCTpOM M npoctor  pgns

Oucnetyepos!

1 - Livorno-Calenzano-Linea 1[7)
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] Products

with a click:

Descrizione Selezione sensore

Configuration Tools

Through the Quick Access Monb3yAcb UHcTpymeHTanbHOMN
Toolbar it is possible to access MaHenblo ¢ bBbicTpbim [ocTynom,
to the Instrumentation and LWeNYOKOM KHOMKM MbIlUK, MOXKHO

noay4nTb AOCTYyn K cpeacteam

KOHbUTypaumm N3MepUTeNbHOro

Mpubopa 1 HedptenpoaykKra.
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3.3.4 INSTRUMENT CHECK / MPOBEPKA U3MEPWUTE/IbHOIO NMPUBOPA

Instrument Check Tool gives information about the state Mposepka U3mepuTtenbHoro Npubopa naer

and drift of each field instrumentation installed along the MHdOpPMaLMIO O COCTOAHUM KaXKA0ro 3KCNAyaTaLMOHHOTO

Pipeline: N3meputenobHoro Tpubopa, YCTaHOBAEHHOrO BAO/b
Tpybonposoaa 1 06 ero apeiide NoKasaHuUii:

E
1 - Livorno-Calenzano-Linea 1|v|

D]

s ol @
a @ §
tner] @
1B} @

Drift Fl Predsione Calendaris
[l Tempo operativo B Commutazioni effethuate

Capannoli
BL ¥

L1 S s Data Pravista Manutenzione
Ugrenzana’ ~ Casgriana

5 '-n-r\: 2 LT ueml “! 1 Data Ultima Manwuenzione

- T <> & <

Max tempo oparativa [h]
Tempo operativo Attuale [h]

Data Installazione/Revisicne

Instrument Check Tool is simply and intuitive: it allows Cpeactsa ana Mposepkn WUsmeputenbHoro Mpubopa

the Operator to schedule maintenance and to be ouyeHb npocTbie U WUHTYUTMBHbIE: OHU MNO3BONAIOT

informed about possible field instrumentation OnepaTopy coctaButb nnaH-rpaduK  TEXHUYECKOrO

malfunctioning. 06CNYKMBaHMA M MOAydYaTb MHOOPMALMIO O BO3MOXKHOWM
HenpasuIbHOM paboTe 3KCMNNYaTaLMOHHOIO
M3meputensHoro Mpubopa.
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REAL-TIME GRAPHS / TPAOUKWN MOJE/IMPOBAHWA B PEAJIbHOM BPEMEHMU

18

Real-Time Graphs
selection is very simply
through the Quick Access
Toolbar.

BbibpaTb  [paduk
MogenvpoBaHua B
PeanbHom BpemeHu
o4yeHb npocTo,
ucnonbsya [aHenb
MHCcTpymeHTOB C
BbicTpbim

Joctynom.
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3.4.1 RTM OVERVIEW / OBLLEE NPEACTABJIEHVE MOLE/I PEANTbHOTO BPEMEHMN

RTM graphs show temperature, pressure, flow and other Ha T[padukax Mogenn PeanbHoro Bpemenu (RTM)
variables values calculated along the selected pipeline un3obpaxkeHbl TemnepaTypa, [AOaB/leHWe, pacxog W
section. RTM graphs are refreshed at regular intervals, ocTanbHble nepemeHHble 3HAYeHWsA, BbIMUC/IEHHbIE
depending on SCADA data updating time. BAO/b BblOpPaHHOrO yyacTKa TpybonpoBoaa.

O6HoBNEHUE M306parkeHuns lpadukos Mogaenun

All graphs are fully customizable (colors, line style, scale PeanbHOro BpemeHn nponcxoauT s cTporo

etc) and all interactive: CO6}'IIO,CI,aeMbIX MHTEepBanax, B 3aBUCMMOCTU OT BpPpEMEHU

06HOBNEHMA AaHHbIX cucTembl CKALA.

lpaduKM moryT 6biTb NepcoHanM3npoBaHbl (LBET, TvN
NIMHMM, MacwTab WuTA.) W, KpOmMe TOro, BCE€ OHMU
WHTEPaKTMBHbIE:

1 - Livorno-Calenzano-Linea 1|':|
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| Visusizs  Finestre

i I linea 1 = | Scrghi Gralico -

W Pressione Profic-1T/05/2040 16,6 42 ecch DS SELE o o L& 1 I Pressione-17/05/ 010 1635 54-2col DS SELE. i

Profily === Pressione

Tuming

o

Pig Tracking

Typical RTM Graphs are: Huxe nepeuncneHol TuUnosble [padmkn Moapenum

PeanbHoro BpemeHu:
v" BVD Graphs

BVD graphs are a group of different plots (windows)
showing the Ud values trend relevant to the selected
line section

v' Tpadukmn AuHammnueckoro Bananca O6bema (BVD)
lpadukm BVD — 310 rpynna pasnnyHbIX Anarpamm
(OoKOH) NokasbiBalOWMX TPEHA 3HaYeHUn AucbanaHca

v' BVS Graphs ONA BbIBPAHHOIO y4acTKa IMHUK.

BVS graphs are similar to BVD graphs, but relevant

19



to static conditions of the Pipeline

PD Graphs

PD Graphs show upstream and downstream
differential pressure and relevant thresholds for the
selected pipe section

FD Graphs
FD Graphs show upstream and downstream flow
and relevant thresholds for the selected pipe section

Over/Under Pressure Graphs
Graph reports over and under pressure thresholds
and pressure value along the line

Pressure Surge Graphs — FOR OIL TRANSPORTING
PIPELINES ONLY

Graph reports trend of pressure peaks for each
node. It’s possible to compare two nodes each time.

Cavitation Graphs — FOR OIL TRANSPORTING
PIPELINES ONLY

This graph reports the section of Pipeline and the
level of the fluid inside a part of Pipeline which could
present a cavitation phenomenon (for the section
length interested by cavitation).

Inventory Graphs

This graph represents the inventory in the pipe
connected with the time. Two different thresholds
generate warning in case of exceeding. A trend
prediction is also possible.

20

Fpadukn Cratnueckoro banaHca O6bema (BVS)
paduKkm BVS oueHb noxoku Ha Mpadpukn BVD, HO
COOTBECTBYHOT CTaTUYECKMM YCIOBUAM
Tpybonposoaa.

Fpadmku Nepenapa AasneHus (PD)

Ha l'padukax PD n3obparkeH nepenas AaBieHuUs
BbILLE M HMKE MO TEYEHMIO M COOTBETCTBYIOLWME
noporu Ana BblBPaHHOro y4acTKa IMHUMK.

padpuku OTKNOHeHUuA Pacxoaa (FD)

Ha l'padmkax FD n3obpakeH pacxos, BbilLe U HUKe
Nno TEYEHWIO M COOTBETCTBYIOLLME NOPOTrK ANA
BbIOPaAHHOrO y4acTKa INHUM.

IpadpmKn M36bITOUHOrO/NOHMMKEHHOTO AABNEHUA
Ha Mpadmkax n3obpakeHbl NOPOrn M3bbITOYHOrO U
NMOHUYKEHHOTO AABNEHMA U 3HAaYEHUE AABNEHUSA
BA,0/b MO IMHUMN.

Fpadpuku Ckauka fasnenuna —T0/1bKO /1A
TPYBOINPOBOAOB TPAHCIIOPTUPYIOLUNX HEDTh
Ha I'padumkax nsobpaxkeH TpeHa NMKOB AaBAEHUA
[ONA KaXKaoro y3na. EcTb BO3MOXKHOCTb CpaBHMBaTb
[,Ba y3/1a Kaxabli pas.

Ipadpumkun Kasutauumn — 70/16K0 /[1/1A
TPYBOMNPOBOLAOB TPAHCIIOPTUPYIOLLMX HEDTb
Ha paHHbIX rpadmkax n3obpakeH y4acToK
TpybonpoBoaa 1 ypoBeHb }KUAKOCTU BHYTPU YacTu
Ty6bl, B KOTOPOM MOXKET NPOU30OITH ABEHUNE
KaBUTaUMM (ANA ANUHBI yY4acTKa Nnoaneskallero
KaBuTaumu).

Fpadpuku UHBeHTapA

[JaHHble MpadmKm oTObpaKatoT MHBEHTAPb
TpybonpoBoaa B 3aBUCMMOCTU OT BpemeHW. INpwn
[OBYX Pa3/IMYHbIX NPeBbIWEHHbIX MOPOrax noABUTCA
npeaynpexaeHue. Kpome Toro, eCTb BO3MOXKHOCTb
OCYLLLeCTBUTb MPOrHO3MpPOBaHUe.



AN
P

3.4.2 RTM 3D GRAPHS / TPEXMEPHbIE TPA®UKN MOLENIN PEANTbHOITO BPEMEHMN

All graphs can be also 3D represented, fully interactive Bce rpadukm moryT 661Tb M306paXKeHbl B TPEX
yet N3MEPEHUAX N OHM MONHOCTbI0 MHTEPAKTUBHbIE:

Pressione

21



3.5 PIPELINE MONITORING AND MODELING
TPYBOMNPOBOAA

All Pipeline monitoring and modeling features of ecoLDS
are accessible by Supervisors in easy, immediate and
powerful way thanks to the totally interactive MMI.

/ MOHUTOPWUHT N MOAE/IMPOBAHUE

bnarogapAa nonHocTbio MHTepakTUBHOM MMI, BCe
dYHKUMM cucTembl ecolDS npeaHasHayeHHble ann
MOHUTOPUHIA U MOAENMPOBaHMA Tpybonposoaa, Nerko
JocTynHbl ana ncnetyepa.

3.5.1 BATCH TRACKING / CNEXEHWE 3A MAPT

The Batch Module of S.E.I.C. ecoLDS — Environmental
Control & Leak Detection System has the aim to carry
out the modeling of the hydrodynamic variables for
products with a different characteristics transported in
the same pipeline and separated or not by pigs.

The identification methodology for a new batch depend
on modality of products transportation along the
Pipeline. In any case the Operator is allowed to update or
to correct the inlet and/or the outlet of the batches.

In general, three possibilities are available to identify a
batch:

1. By Densimeters
2. By Pig Signaller
3. By Batch Scheduling

A graphical representation will allow the Operator to
identify the displacement of interfaces of different
products along the Pipeline:

_OBOST010 12.07.10 CADET010 12 08 84

Lot

Tl 0

0617 CATA010 12 08 36 CETE010 126936 Blanchi

NAMMU

Mogynb CnexxkeHua 3a naptmamm Cuctembl ecolDS -
KoHTpona  CocTtosaHua  Okpyxawoweinr  Cpeabl u
O6HapyKeHus YTeukn paspaboTtaHHon dupmoin C.E.N.K,
Ha3HayeH ANa MOLENNPOBAHUA TUAPOANHAMUYECKUX
nepemeHHbIX HedTenpoayKTOB pa3Horo NE]
TpaHCNOpPTUPYEeMbIX B OAHOM U TOT e Tpybonposoae,
KOTOpPbI MOKET ObITb pa3aeneH cKkpebramum.

MeToa uWAeHTUOMKALMM HOBOM MapTMM 3aBUCUT OT
cnocoba TpaHCNopTMpPOBKK HedTH BAOAL Tpybonposoaa.
B nwobom cnyyae Onepatop MOXKeT OB6HaBNATbL WM
KOPPEKTUPOBaTb BXOA /UK BbIXOA, NapTui.

B OCHOBHOM, CyLLECTBYIOT TpM
pacnosHaBaHuA NapTuu:

BO3MOXHOCTU AnA

1. Mpwn nomowm N3meputena NnoTHOCTH
2. Mpwu nomolm CurHanbHoro Yctpoinctea CKkpebKa
3. Npu nomowwm KaneHgapHoro MNnaHnposaHua NapTuii

lpadunueckoe npeacrasneHve nosposAetr OnepaTopy
onpeaennTb nepemelteHme MHTePdENCcoB ¢ PasanyHbIM
TMNOM NpAyKTa Baoab Tpybonposoaa.

3102748
o DeEEET

Hen 1511111
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3.5.2 TWO-PHASES FLOWS: CAVITATION / ABYX®A3HbIE TEYEHUA: KABUTALMUA

In case of Two-Phases Flows the Cavitation Information
will be shown with a tooltip over the map and the trunk
subject to cavitation will be underlined both over the
map and the Pipeline Profile:

B
oTHocuTesibHo Kaeutauum 6yayT nokasaHbl C NOMOLLbIO

cnyyae OeyxdasHoro TeueHusa, wHbOpmaLUK

BCI'I}'IbIBa}OLLI,eﬁ NOoACKa3Kn  Ha KapTe W  Y4acCToOK

noanexalnn KasuTaumm byaet NoAYEPKHYT HA KapTe a
Tak»Ke n Ha NMpodune Tpybonpoeoaa:

1 - Livorno-Calenzano-Linea 1 I—'|
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Simply moving the mouse over the underlined trunk all
Cavitation information will be upgraded for each point of
the trunk: the tooltip will show the flow height into the
Pipe and the consequent Cavitation percentage:

U,N\ 11 >
e

o I

A %
x '\Pmlov r{‘,d ;

(L iy venzano,,

B

MpoCTbIM ABUMKEHMEM MbIWW Ha NOAYEPKHYTOM y4acTKe
BCA WHOOPMALMA OTHOCMTeNbHO KaBuTaumm 6yget

obHOBMEHHA A4 Ka)KAOM TOYKM 3TOrO0  y4yacTKa:

BCM/IbIBAlOLLAA MOACKA3Ka MOKAXKET YPOBEHb MKUOKOCTU
BHYTpPU TpybonpoBoaa v NocnefoBaTeNbHLIA  NPOLEHT
Kasutauuu.

Altezza Fluido

0.745
270
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3.5.3 GAS PIPELINES: GAS SCHEDULER AND MANAGEMENT / TA30MNMPOBO/AbI: YIPABJIEHUE
N KANEHOAPHOE NJAHUPOBAHWE TASOCHABXEHUA

Gas Scheduler Module defines the supply conditions
upstream of a pipeline necessary to guarantee an assigned
series of flow downstream (schedule) generally maintaining
the downstream pressure inside fixed bounds. Using
requested schedule and the steady state flow modelling
the Gas Scheduler Module produces the time table of
input gas flow necessary to guarantee the assigned
schedule.

Gas Scheduler Module provides the following features:

v' calculating the values of the Flow-In table according
to the delivery table, the actual cumulate flow and a
pressure defined by operator (set button - on line
scheduler)

v'  resetting the quantity of gas introduced in the
pipeline, like during the start of the software, if the
flow measures are inconsistent (cumulated volume
reset button - on line scheduler)

v exporting as .csv file the gas scheduler calculations

v providing to synchronize the clock of the computer on
which is running the scheduler with the server OPC
SCADA clock.

The time (i.e. midnight) in which the schedule list read in
the SCADA has to be considered to be adopted in the next
day may be configured in the software

1 - Livorno-Calenzanc-Linea 1
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Mogaynb MnaHupoBaHua Ma3ocHabKeHuAa onpegenser

pexuMm  MNoCTaBKM B Hayane  Tpybonposoaa,

HeobxogumblA  Ans  TOro, 4tobbl  obecneunTtb
Ha3HaYeHHbI pacxod (KaseHZapHbI NiaH) BAOAbL MO
Tpybonposoay, B OCHOBHOM MOAAEPNKMBAA pacxos B
KOHLe TpybonpoBoAa BHYTPM 3afaHHOrO mnpeaena.
Mcnonb3ya 3agaHHbii NiaH M MOAyAb pacxoda B
ycToiMumBom  coctosHuM  Mopaynb  MnaHuposaHusa
FasocHabkeHna obecneumBaer nnaH-rpaduk pacxona
3aKauMBaemMoro rasa, Heobxo4MMOro ANs TOro, YTobbl

obecneuntb AOCTUXeHune 3aaHHOro pacxoaa rasa.

Moaynb MnaHupoBaHua Fa3ocHabxxeHuns
npegoctaBnseT  cnepylowme dYHKUMOHaNbHbIE
BO3MOXHOCTU:

v/ pacueT pacxoda BXOAALLEro rasa B COOTBETCTBUM C
TabnMuen JO0CTaBKM, CYLLECTBYIOWMUM COBOKYMHbIM
pacxo4om W [aB/ieHVEM,

KOTOpoe 3aAdaHHO

OnepTopom  (KHOMKa 4N YCTaHOBKM -

MNaHUPOBLLMK B PEKMME OHNAMNH)

v\ nepeycTaHOBKa Hynsa OTCYETa KOAMYECTBa rasa
BBeAEHHOro B TpybonpoBoA, Kak Hanpumep BO
BpPeMsa 3anycka MporpammHoro obecneuyeHus, B
CNyyae Korga M3MepeHus pacxoga HeycToMYMBbl
(KHOMKa A9 aHHY/IMPOBAHUA COBOKYMNHOIo 0bbema

rasa - MNaHMPOBLUMK B PEKMME OHNANH)

v\ 3KcnopTupoBaHMe  pacyeToB MnaHMpoBLWMKa
la3ocHabkeHus B dpann csv

v’ obecnedyeHne CUMHXPOHM3MPOBAHWMA YacoB Ha
KomnbloTepe B KOTOpOM yCTaHOB/EH

MnaHnposwmK c yacamum cepsepa OPC SCADA.

MoskHo KOHOUTypMpoBaTb nporpammmHoe

obecneyeHne Takum o6pasom, 4TObbLI Bpemsa (T.e.
NOMHOYb) KOTAa KaneHZapHbIM rpaduk cuMTbiBaeTca B

cucteme SCADA yunTbIBANIOCh HA CEAYIOLNIN AeHb.
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3.5.4 LEAK DETECTION AND LOCATION / OBHAPYXEHWE U ONPEAE/ITEHVE MECTA YTEYKU

The Leak Detection Module detects all possible leaks
along the pipeline, either on pipeline operating mode or
out-of-service mode and the Leak Location Module has
the aim to estimate the x-coordinate of the pipeline
where the leak occurs.

All leak information are immediately represented on the
map.

Faugla Lari,

J unr-&zn_m‘."‘q ascidna

% 0 AT

@ ‘

Moaynb O6HapyKeHus YTeuykn oOHapyKMBaeT Bce
BO3MOKHbIe YTEUYKM BAOMb Tpybonposoaa, B Ntobbix
YCNOBMAX, KOrJA OH HaxoauTcA B paboyem u B
Hepabouem pexume. Moagynb OnpepeneHus MecTa
YTeUKn npegHasHayeH AAA Toro, 4Tobbl onpeaenuTb
KoopanHaTbl X TpybonpoBosa Ha mecTe rae npousoLwna

yTeuka.

Bce nHbopmaummn 06 yTeuke HemeaNeHHO MOKasaHbl Ha
KapTe.

1 - Livorno-Calenzano-Linea 1|':|
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3.6 MESSAGES AND ALARMS / COOBLLEHUA N ABAPUNHAA CUTHANTU3ALLUA

All warning and alarm Messages can be viewed at any Bce npeaynpeautenbHble W aBapuiiHble co0bLLEHMA
time through Message & Alarms Module: MOryT 6bITb M306paxkeHbl B Nt0boe Bpema MCNosb3ya
Mogynb CoobweHunit u ABapuitHoit CUrHanmMsaumm:

1 - Livorno-Calenzano-Linea 1 ']
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