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Detection and Assessment of Organic
Compound Fugitive: Emissions from Surface
Installations at the' Cardenas Sector
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Objectives

% Assess organic compound emissions on surface installations at the Cardenas
Pipeline Sector.

s Determine each piece of equipment's air-tightness on surface installations at the
Cardenas Pipeline Sector.

s Gather specific information on lecation and magnitude of organic compounds
fugitive emissions.

s Reduce operations costs on surface installations at the Cardenas Pipeline Sector.

s Increase equipment operation reliability.
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MMPCD MBLD
Design Operation (Million (Thousand
Pipeline Section Pressure Pressure Cubic Barrels per
(psi) (psi) Feet per day)
day)
Gas 48" - 42" @ Cactus — San Fernando — 1,218.79 753.66 1510 | = -------
Ramones
Gas 36" @ Cactus - El Misterio 1,219.36 786.36 875 | -
Gas 36" @ El Misterio — Las Palomas 966.96 312.84 875 | -
Gas 30" @ New Pemex - Cactus 1,099.91 824.76 1,100 | = -------
Gas 24" @ Pemex City - El Misterio 1,066.50 786.36 440 | -
Gas 24" @ Pemex City — México 1,073.61 786.36 440 | -
LP.G. 24" @ Cactus - Venta de Carpio 1,038.06 88164 | = - 112.50
L.P.G.16" @ Nuevo Pemex- Cactus 1,749.06 89586 | @ - 81.25
Gas 16" @ Pemex City- Alcalde Mayor 1,169.87 284.40 60 | @ -
Gas 10" @ Alcalde Mayor — Apasco 1,862.82 284.40 40 | -
Cements
Gas 8" @ Pilares - Pareddn Out of
Service

2005.09.24
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NOM-009-SECRE-2002

NOM-007-SECRE-1999
NOM-003-SECRE-2002

Pipeline natural gas, LP gas leaks monitering, detection and
classification.

Natural Gas Transportation.
Natural Gas and! Oilf Liguefied Gas Pipeline Distribution.
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Method 21, EPA
Rule 1173
49 FR 23513

ASME

AP-42

CAAA

SARA, Title Il
NSPS
NESHAP

Determination of Volatile Organic Compounds Leaks
Fugitive Emissions ofi Velatile Organic Compounds
National Emission Standard for Equipment Leaks
(Fugitive Emission Seurces), Subpart

Gas Leakage Controll Criteria. Appendix M

Section 7, Factor Emissions

Clean Air Act Amendment off 1990

Superfund Amendment and Reauthorization Act

New Seurce Perfermance Standards

National Emission Standards for Hazardous Air Pollutants
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1. Prepare logistics for fugitive
emissions monitoring.

2. Take a census of all equipment and
connectors integrating fluid transportation
lines.

3. Labeling to identify each equipment
and connector in the census.

4. Fugitive emissions monitoring.
6. Capture all field registered data.

7. Prepare a data base including each
piece of equipment and connector
monitored.

8. Treatment and validation of all
gathered data.

9. Detection of components with leakage
problems.

10. Statistical analysis of gathered data.

11. Identification of all equipment and
connectors monitored at each printed
circuit.

Fugitive Emissions Program
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= Pilot Plan at the Cardenas Sector
Phase No. 1 Census, labeling, fugitive emissions

Fugitive Emissions
Detection and
Elimination on Surface
Installations

monitoring and visual inspection.

Phase No. 2 Sealing of all leaks detected in
installations

Re-monitoring of all equipment
Phase No. 3 initially monitored to ensure
elimination of fugitive emissions
or leaks

Implementation of improvement
programs for surface installations”
Phase No. 4 maintenance and safety

Culture in fugitive emissions and leakage prevention to eliminate
environmental pollutants and risks in installations
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%M Fugitive Emissions Census, Labeling, Monitoring [
e LA BT and Visual Inspection
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18 — TAFA CHAFHELA 407 TEB.
11, — WALV, MACHE 27 PARA VEMTER, CUBETA

12 — 127 13 "LV WACHE 17 FREEURIZLMIMA
14, — VALY, MATHE 18" FATER

1. — WALV, ESFEMM 4" Er—PASS BE THI 15, = ALY MACHE & BEGFEGUE
2. = ALY WACHE 1B IGLALAREMS AGLAS ARS8 16, — WAL\, CHMPUERTH 48", SEMCIEMAKENTE.
3. - 3-5 VALY MACHE 27 17, = 17 % 18 WALV WHCHE 2% Tk MAHBMETRIA.
B - VALY WACHETE® AGUAS ARMIES 1%, — WALV, BRFERA 44" TRENCAL
T. = VALY, BBAPLERTR 12" Tdhis MSHHEHETMICA, - ML G .
_ - 21— 21 % 22 WLV, MeCH® 27, TPMA MANBMETRICA,
o i L e 23— WALV MASHE 187
B — VALY, CEMBUERTA 12" ' ' ‘
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PAS Y Pt ROCUINTCA B ASTCA Results at the Cardenas Sector
No. de inspecciones Mo. de emisiones
Tipo de Equipos 10000-49999 Mayor o igual  Kgfafio

Componentes Puntos 0-9999 ppm a 50000

ppm
| Valvulasmayores | 493 | 505 | 17 | 22 | 18 | 2012.77 |
| Valulasmenores™ | 824 | 786 | 60 | 41 | 41 | 4518.59 |
| Bridss | 1648 | 1648 | 26 | 32 | 19 | 3157.54 |
| Comexiones | 1129 | 1129 | 57 | 29 | 24 | 1770.91 |
| Conexionestubbing | 1181 | 1181 | 27 | 23 | 21 | 1334.69 |
| otes | 12 | 12 | 0 | 1 | 11 | 819.23 |

| Terminalesabiertss | 45 | 45 | 4 | 0 | 6 | 250.88 |

| Valvulastubbing | 214 | 214 | 1 | 1 | 0 | 30.86 |

192 | 149 | 140 [13895.47 |
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v Fugitive emissions; elimination work

v Component repositioning due to problem
reoccurrence

v Environmentall protection

No. de emisiones

v Risk elimination ini installations

v/ Sanction prevention

Valvulas
menores
Conexiones
Conexiones
tubbing
Terminales
abiertas
Valvulas
tubbing
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@ 0-9999 ppm O 10000-49999 ppm ayor o igual a 50000 ppm




/ : . . _—
E::—_i BENER N Estlmate_d Potential Savings f_rom N Subdirecciin de
wttau"—umwza Eliminating Organic Compounds Fugitive Emissions fhb DUCTOS

Ubicacion Ubicacion

Técnica Kghiio Aportacion G Tecnica
075 [ TS oo 0o

Kghiio Aportacion )

0.04

Elements for estimating natural gas losses:
*Natural Gas Density = 0.6784 Kg/m?3 at 60 °F

*Natural Gas Price 8.03 US$/ MMBtu = $84.55 per MMBtu
o (Source SENER Dec 2005)
) 7971 12 |

| 584 004 |
*Dollar Exchange Rate = 10.53 Pesos

3| | o | | D = & E

*Gas Heat Power = 1002 Btu/ ft3
998 ft3 =1 MMBTU = 28.26 m3
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As you can see, the economic value due to product loss is
relatively low, however, eliminating fugitive emissions a
potential risk of higher losses is avoided, especially in case of
an accident.

| 088 |
| n&7 |
| 306 |
IR
4 18| Kg/Year m3/Year  MMBTU/ $/Year
R |Hsi)|ations Year
Cardenas 13,895.47 20,482.7 724.8 61,281

Sector



Activity 1
Activity 2
Activity 3
Activity 4

COVS Emissions Reduction
Cardenas Pipeline Sector

. . L Cumulative Reduction to Total
Maintenance Emission Elimination .
Emissions (%)

On valves and tubbing connections

On smaller valves

On connections

On the remaining components, emissions higher
or equal to 50,000 ppm

1201rM 8

Inicio

Actividad 1

Actividad 2

90.2
57.7
45.0
19.0

Actividad 3
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Actividad 4
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FGAS | PEIROGUIMICA BASICA Corrective Maintenance

Proposed Technigues for
Corrective Maintenance

Tightening with Hy-tork

| Equipment
These leak sealing
techniques are for lines in
operation Coiled Wire

EXECUTION TIME

Repacking in Valve
Packing Box

COST
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Total Encapsulation of Pipeline Accessories: Tees,
elbows, flanges, etc.
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Design and Implementation

RANGE

IMPLEMENTATION, EXECUTION AND ADMINISTRATION OF A MAINTENANCE PROGRAM
STEMMNIG FROM LEAK MONITORING AND CORRECTION IN THE FUGITIVE EMISSIONS
STUDY

60 Hours

$590,000 Mexican Pesos
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RANGE

100 % VALIDATION OF CORRECTIVE MAINTENANCE WORK DONE ON MONITORED
EQUIPMENT

Re-monitoring allows verification of all components in the equipment where leaks were
detected and in doing so, leakage elimination is fully corroborated.

Re-monitoring takes 2 days per installation.

$ 218,334 Mexican Pesos
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