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Abstract

The management of the volatile hydrocarbon and of the dangerous chemical substances (BTX) takes into
consideration, on one hand, the storing under maximum security and safety conditions, and on the other
hand the identification of the volatile losses of stored substances, limiting these emissions through
measures taken according to the national and international safety and environmental standards. In order
to monitor these emissions, given also the high volume of information necessary for an analitical aproach,
the soft called Tanks Emissions Sofiware allows to obtain results in a very short time and issues a series of
reports according the the requirements and according to the environment law.
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Introduction

This program — Tanks Emissions Software — is dedicated to the estimation of losses of
petroleum products from the vertical cylindrical tanks with fixed roof and to the estimation
of losses of petroleum products from the vertical cylindrical tanks with fixed roof and
floating roof, [1, 3, 4].

The program allows the introduction of specific information on: a storage tank (size,
construction, condition of paint), the stored liquid (type of product), the location of the tank
(temperatures of the environment, average atmospheric pressure, average speed of the wind
in the located perimeter), annual loading-unloading rate of the tank and it generates reports
on the atmospheric losses .

The reports include estimations, for one year or for certain periods of the year, on the losses
for each type of product stored in the tank.

The equations for the estimation of losses from tanks used by this program (Tanks Emissions
Software) are determined according to API 2518 and API 2519.

Premises of the Program: Tanks Emissions Software

» For a more accurate calculation, the program takes into account the specific
meteorological data: temperature of the environment, medium atmospheric pressure,
average wind speed in the located perimeter;

» The program calculates automatically the loss factor for the fittings, based on the data
introduced by the user;
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There is a database of liquid petroleum products for which the program allows the
calculation of losses;

It allows the continuous development of the database by introducing different data for
companies/clients, locations and types of tanks;

It makes calculations for the entire year or for certain periods of time, for any petroleum
product or chemical mixture in the database.

Calcul emisii

Cont

Bine ati venit: user

Logout

Legenda

Programul Calcul emisii - RCY ests dedicat determindrii pisrderilor de produss
petroliers din RCY cu capae fix sau RCW cu capac fix si eeran plutitor,

Programul permite intreducerea uner informatii specifice despre: un rezervor de
depozitare  (dimensiuni, constructie, starea vopseleifcondiic vopsea), lichidul
depozitat (tipul de produs), lacatia rezsrvarului (tempsratura mediului, presiunes
medic atmosferics, viteza medie @ vantului in zona de amplasarel, rata anuald de

# _ Editare incircare - desciroare a rezervorului 5i genereazd rapoarts ale srnisiilor in aer,

Rapeartele includ estimdri anuale sau pentru anumite perinade din an, privind

- ada P
Adiugare ernisiile pentru fiscare produs depozitat in rezervor.

% _ sterge

] Tipurile de rezervoare cilindrice verticals
- Raport pdf

Rezervor cilindric vertical cu capac Rezervor cilindric vertical cu capac
i fix si ecran plutitor montat la
interior.

Copyright © 2010 UPG -Ploiesti. All right reserved.

Fig. 1. Start page — Home.

w to Use the Program: Tanks Emissions Software.
ta to Be Introduced for the Tanks.

Data regarding the tank: identification, construction, physical characteristics;
Data regarding the mounting of the roof: only for the tanks with floating screen;

Data regarding the location of the tank: meteorological conditions (temperature,
atmospheric pressure, wind speed);

Data regarding the stored product: the chemical compounds and the properties of the
product must be determined so that the program can calculate the vapor pressure of the
stored product.

Two constructive types of tanks are introduced, [2, 3]:

0 Vertical cylindrical tank with fixed roof;
0 Vertical cylindrical tank with fixed roof and internal floating roof.
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Cont

Selecteaza rezervor

Bine ati venit: user

L + Societati->0MY Petrom S.A. - Petrobrazi->Carou 13->Carou 13->Parc 8
ogou
Nr. crt Cod rezervor Tip rezervor Editeaza Sterge Calcule
Legenda
1 5744 RCW cu capac fix 4 ® B
# _ Editare
¥ - adaugare H 5746 RCWY cu papac fix & ® B
¥ . ster
ge
3 574C RCY cu capac fix & ® B
“ - Raport pdf
4 574D RCW cu capac fix & ® B
5 5744_ecran plutitor | RCW cu capac fix si ecran plutitor rd ® ]
4] +
Adaugd rezervor RCW cu capac fix si ecran plutitor Adauad rezervor ROV cu capac fix

Fig. 2. Types of tanks.

The Case when We Have a Vertical Cylindrical Tank with Fixed Roof

Table 1. Particularities on the LOCATION. Data to be introduced:

Company = Add the company
Perimeter = Adfl Perimeter
Edit
Section = Adfi the section
Edit
Add the park
Park = Edit

Add vertical cylindrical tank with
Select the type of fixed roof

Tank = Add vertical cylindrical tank with
fixed roof and internal floating roof

Table 2. Particularities on the TANK. Data to be introduced:

Tank code = The value must be introduced [m]
Tank diameter = The value must be introduced [m]
Tank height = The value must be introduced [m]
Cargo deadwgght = The value must be introduced [m’]
(filling capacity)

Preselection = | It must be chosen from the ones listed
Roof and shell color in the program

Preselection = It must be chosen from the ones listed
Paint quality in the program

Comments: After Data editing, you must press: Send data, and then press Calculus,
corresponding to the predefined tank.
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Calcul emisii

Cont .
Editare rezervor

Bine st venit: user

Lonout Societati->0MY Petrom 5.A. - Petrobrazi->Carou 13->Carou 13->Parc §->5744
ogou
Societatea OMY Petrom S.A, - Petrobrazi
Legenda
Perimetrul Carou 13
# _ Editare
Sectia Carou 13
- adaugare
® . sterge Parcul Parc 8
B raport par Tip rezervor RCW cu capac fiz
Cod rezervor [574 |
Diametru rezervor | 662 ‘
Inaltime rezervor | £.57 ‘
Capacitate utila rezervor | 235 ‘
Culori capac si corp | CAPAC: Gri inchis si CORP: Gri inchis [w]
Calitate vopsea | Rea [w]

Trirmite date

Copyright © 2010 UPG -Ploiesti. All right reserved.

Fig. 3. Exemplification, Editing tank 574A that stores phenyl methane.

Calcul emisii
RCV

Cont

Calcul emisii rezervor

Bine ati venit: user

L + Societati-=0MY¥ Petrom S.A. - Petrobrazi->Carou 13-=Carou 13->Parc 8->574E
ogou

Pierderi [kgfan]
Legenda An Operatii

prin respiratie de lucru total

# . Editare
, . i
* - Addugare Adaugd an

x . Sterge

Fig. 4. Selecting the year for which the loss is estimated.
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Table 3. The following fields must be filled in accordingly:

Average temperature of the environment = | The value must be introduced [°C]
Maximal temperature of the environment = | The value must be introduced [°C]
Minimal temperature of the environment = | The value must be introduced [°C]
Average atmospheric pressure = | The value must be introduced [mm Hg]

The volume of product pumped into the tank =
(the yearly throughput)

The value must be introduced [m’]

Number of unloadings

It is calculated by the program as the
report: [Volume of product pumped
into the tank ]/ [Filling volume of the
tank]

Calcul emisii
RCV

Produsul din rezervar Taluen -

Anul [ 200w -

Temperatura medie a mediulul ambient ¢} [ 20

Temperatura manims o modiulul ambient (6} [ 25

]
]
Temperaturs minims s mediulul amblont () |5 |
]

Presiunea medie atmosferics (mmig) [70

Volum pompat din recerver (m')

ases

152601

Fig. 5. Editing the parameters for the estimation, example for Vertical cylindrical tank 574A

Comments: After Editing data, you must press: Send data, after which the evaporation losses
are automatically calculated for the predefined tank.

Caleul emisii

Cont .
Caleul emisii rezervor
Bing ati venit: user
o HOCIEtatl-> UMY Petrom 5.8, - Petrobrazi->Carey 13->Caroy 13->Rare U-> 5740
s
Pierderi [kg/fan]
Legendd An Operatii
; prin respiratie de lucru total
# . editare
> , 7 e s
¥ . aghugare 2009 .| 561.06; 205 64 s
K . Sterge =
B raport puf Adauch an

RCV

Fig. 6. Calculus of evaporation losses for Vertical Cylindrical tank 574A [kg/an].
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Comments: A report can be issued by pressing the icon Adobe Acrobat

PETROM Raport emisii: 5744

el —— RGV cu capac fix

Rezervor: 574A

Societate

OMY Petrom S.A. - Petrobrazi

Perimetru

Carou 13

Sectia Carou 13
[pare |[Parc & |
Caracteristici constructive

RCV cu capac fix

6.62 [m]

6.87 [m]

235 [m?]

CAPAC: Gri inchis 5i CORP- Gri inchis

Rea

Parametri de exploatare

Anul de calcul al emisiilor 2009

Produs Toluen
Temperatura medie a mediului ambient 20 [*C]
Temperatura maxima a mediului ambient 25 [°C]
Temperatura minima a mediului ambient 5 [*C]
Presiunea medie atmosferica 760 [mm Hal

IVolum pompat din rezervor

"35 a8 [m?)

[Mumar galiri anuale

J[15.2681

Rezultate emisii pe anul 2009

Pierderi prin respiratie

561.067 [kgfan]

Pierderi de lucru

385.642 [kg/an]

Pierderi totale

946.709 [kasan]

Fig. 7. The report issued for the Tank 574A.

The Case when We Have a Vertical Cylindrical Tank with Fixed Roof

and Internal Floating Roof

Calcul emisii
RCY

Lont

Editare rezervor

Bine ati venit: user
>urY Petrom S.a. -

Petrobrazi->Larou 13 >Larou 13- >pParc 85->5/40_

Logout

Legendd
< _ Editare

4 - Adaugare

B8 . roport par

Societatea

Perimetrul

R . sterge Par

OMV Petrom S.A. - Petrobrazi

cCarau 13

a Carau 13

Pare A

RCW cu capsc fix si scran plutitar

[S7an_soran siuitar

[oe2

[=s

Starea peretelui

Tip platforma

Culori capac si carp

[Fusing purernics

[Sudets

[ Carac: Grinahis i CoRP: ori inahis

[ae]

R | oo cunonete

[ae]

Tipul etansarit [ Etansare fiexibils montata pe inel ohid

Fig. 8. Exemplification, Editing the vertical cylindrical tank with internal floating roof 574A
that stores phenyl methane.
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Calcul emisii
RCV

cont .
Editare emisii rezervor pentru anul selectat
Bine ati venit: user
e SoEletati-> MY Petrom 5.6, - Petrabrazi->Caron L1->Carou 13->Pare ->5744_ecean plutitor
Produsul din rezervar [ Toraen ~
Legends
#  pditars Anul [ z00s ~
W Adaugare
x Temperaturs medie a medialel ambisnt (°C) |z0 |
- Starge
B napart par Temperatura maximb a medialul ambient (%) [=s |
247 0 Temparatura minima s medilul smbient (6} [= ]
Su PPO RT 1a dn |o7e |
Prosiunes medie atmasforich (mmbal |70 ]
Valum pompat din rezervar (m?) |250s ]
Mumbr goliri anuale 18,2723
Trirmite date

Fig. 9. Editing the parameters for the calculation, exemplification for the
vertical cylindrical tank with internal floating roof 574A.

Raport emisii: 574A_ecran plutitor
PETROM R P
Enee sulpelolt @ RCW cu capac fix si ecran plutitor

Rezervor: 574A_ecran plutitor

Societate oMV Petrom S.A. - Petrobrazi
Perimetru Carou 13

Sectia Carou 13

Parc Parc 8

Caracteristici constructive

235 [m?]
CAPAC: Gri inchis si CORP: Gri inchis

Ruginad puternica
Sudats

Etansare flexibila montats pe inel lichid numai
etansare primara

Parametri de exploatare

N e T —

Toluen
20 [°C]
25 [*C]
5 [°C]

a76 [Ka/m?]

|[Presiunea medie atmosferica  [[760 [mm Ha)

[olimpompardnrezener [sseo 1o

[Momar golirianvale 52723

Rezultate emisii pe anul 2009

Pierderi la dispozitivul circular de etansare 19.0471 [kg/an]
Pierderi de lucru 28.0846 [kasan]
Pierderi pe la fitinguri 53.3772 [kgsan]
Pierderi totale 100.509 [kasan]

pege 1/ 1

Fig. 10. The report issued for the tank with internal floating roof.
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Calcul emisii
RCV

Calcul emisii rezervor

— Societati->0MW Petrom 5.4. - Petrobrazi->Carou 13->Carou 13->Parc 8->5744A_ecran plutitor
agou

Pierderi [kgfan]
T la dispozitivul circular de etansare delucru  pe la fitinguri total
# . Editare
% _ pdsugare 2008 ¢ x|l 19.0471 26,0848 533772 100,508
% . sterge 7
B . raport paf R

Fig. 11. Estimation of evaporation losses when an internal floating roof is mounted.

Conclusions

>

Deleting an entity like company will delete in chain all the elements related to this entity.
This is valid as well for the entities perimeter, section, park and tank. Also, all the emission
calculations of a tank located in a certain area that is deleted will be lost, [1].

» In order to avoid calculation errors, it must be checked if all the data are introduced both in
the form related to the introducing of a tank as well as in the form for the data necessary for
the estimation of losses. This is called the validation of data.
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Program de calcul al emisiilor din rezervoarele de depozitare
atmosferica

Rezumat

Managementul hidrocarburilor volatile si a substantelor chimice periculoase (BTX) ia in consideratie, pe
de o parte, depozitarea in conditii de maxima siguranta §i securitate, iar pe de alta parte identificarea
pirderilor volatile de substante stocate, limitind aceste emisii prin masurile luate in concordantd cu
standardele de siguranta si de mediu nationale si internationale. Pentru a a monitoriza aceste emisii, §i
avand in vedere volumul mare de informatii necesare abordarii analitice, softul denumit Tanks Emissions
Software, permite obtinerea de rezultate intr-un timp foarte scurt §i elaborareza o serie de rapoarte in
functie de cerintele impuse, in conformitate cu legislatia de mediu.



