Environmental Concern in Gas

Collecting and Tansfer Installations

Seminar, DNV Technoelogy: Center - Gdynia
02 December, 2011
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Methane't eak Detection aﬁ\d
Measurma%Technolog‘%s
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X Portable Infrared Methane Detectors‘

- Mobile Infrared & Optical Methane Detectors
Catalytic / Thermal Conductivity / Electrochemical fes

Detectors

Infrared Laser Based - Remote Methane Leak
Detectors

Infrared Gas Imaging Cameras
High Flow Samplers
Calibrated Measurement Bags
Aeri Leak Detection
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Catalytlc oxudatlon thérmal conductivity
hydrocarbon detectors

Display reading in lower explosive range of
igas (LEL) and % volume gas




Remote I\/Iethane Leak N

etgktion: 5

! Works usmg Tunable Diode Laser Absorptlon
" Spectroscopy (TDLAS) >

Specific to methane gas only -
| Displays gas reading in parts per million :

metered
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Example

Scan Distance »15m(50ft)
IR Beam ‘Footprint’ =4.9m(1611)x.3 m(11inches) @ 15m (50 ft)
Background Methane =1ppm
Avg.Plume Concentration = 20 ppm
Plume Width (Distance IR beam

passesthroughplume)] =2m
RMLD reading = Background + leak

=(15m x 1 ppm) +{2m x 20ppm) IR Beam Footprint’
=55 ppm-m
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¥l Advantages:
. = Total leak capture

Measures leak rate
directly

Accuracy of calculated
leak rate = +/- 10 % of
reading

Can measure 30
components per hour

Hi-FlowsSanx

\ o Repair decision based on
Accuracy of calculated leak rate leak rate and repair costs
— +/- 10% of reading Measurement method
Te mperatu re: — Differential pressure across restriction

— Operating............ 0 to 50 °C (32 to 122 °F)
— Storage............ -40 to 60 °C (-40 to 140 °F)
Measurable leak rate

— 0.05 to 10.5 standard cubic feet per minute (scfm)
or 1.42 to 226 liters per minute (LPM
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Aerlal Methane Gas J_eaK
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Aerial leak surveys with
infrared leak detection
devices can aid in leak
identification over large
sections of pipelines

Aerial surveys can be
conducted in helicopters or
fixed wing aircrafts using
both active and passive IR
detection devices

Source: LaSen Inc.
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Alrborne Plpellne Gas Le 1€

= ALPIS(Alrborne Lidar Pupelmelnspectlon Service)
= Over 10 times faster than ground surveys
= Full coverage of the right-of-way

= Easy access to rough terrain and non-disruptive to private land
owners
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SN 15 miles of transmission line inspected on April 13, 2006
- Cost of Inspection 51,875.00 *
Annual Product Loss 516,407, 00
LASEN Indication | As-Fouwnd Annual Annual Annual Description of ieak and repair ~
Marker sire il Leakage aru produict ioss .
Leakage Rate (mcf} Loss (&)
Rxte (mcf) m= 1,000
. leak found an fuel tagp valwe operator (booster sation).

B-210554 madium 817 64,82 64,024, Ed1.42 ibeia bt and ted valve b shop lesk.,

4216681 | sma 04181 152 .61 152,508, 500 1,374 Lok found fromplug in top of drip vahe. Removed,
cheanead, taped and r=placed plug to stap beak.

: Leak found from plug in top of drip vale. Remowed,
A-20183% madium 0.167 £1.03 £1,028, E43 2E cleaned, taped and replaced plug to stop keak.
4116434 | medium 05017 183,12 183,123,500 1,648 08 L2k ®und within boaster station yand (piping). Will have to
! ! ! nand awcsvets to garform nmosin sl

4-357112 _— 1. D78 18 578,160, §,203.44 ::ﬂh:g drester coupling repaired with full encirclement

4-357584 | sma 1.7280 £14.72 530,720,000 784 LooknD deester coupling nepelred nith il encirclement
Shemye,
Leak was from a thermooouple in meter tube. Will saolate

A-337237 smiall 44181 182,81 182,804, 1,373 .48 reter tube and replace lesking th ple.

43547 1,823.07 1,B2%,08%500 16,407 .85 :




Methane Emlssmns “From- Natural.

Gas. Proda(:h'@l Secto’r (2@'05)

Storage Tank Other

Meters and Venting Sources
Pipeline Leaks 6 Bcf 10 Bcf
9 Bef \ | |
Well Venting \ Pnaurnatlc
and Flaring Devices
9 Bef 57 Bcf*

Compressor Fugitives,
Venting, and Engine

Exhaust
14 Bcef
Dehydrators
and Pumps fosh::nra
17 Bef Operations
34 Bcef

*Bef = billion cubic feet

EFA. Inventory of U.S. Greenhouse Gas Emissions and Sinks 1890 — 2005. April, 2007. Available on the web at
httpJ//yosemite.epa.gov/oariglobalwaming.nsf/content/ResourceCenterPublicationsGHGEmiIssions. html
Matural Gas STAR reductions data shown as published in the inventory.




I\/Iethane Loss From Remprocétmg

Remprocatmg compressor rod packlng leaks some
gas by design

Newly installed packing may leak 60 cubic feet per hour
(cf/hour)

Worn packing has been reported to leak up to 900 cf/hour

m Discharge E‘

(Side View, Cut in Half) Cylinder
Distance Piece I Suction EI
(_‘ ! - Piston Rod I.
_—H.,"
@ - 1[= Piston

Rod Packing Case



Reciprocatin Compressors

Rot-Racking =

| A series of ﬂemble rngs f|t around the shaft to
prevent leakage

4 Leakage may still occur through nose gasket,
between packing cups, around the rings, and
between rings and shaft

(In Thr::;:gmmg;ntsm Lubricam LL LL LL LI_“ LlL High Pressure
LEEE:EEEHHHHﬁb Piston Rod ©as fnside
Flangr"'" / I'FIJ_ ’J_ ’_r IJ_I7 Cylinder
E Cylinder Wall

K\— Packing Cup

Springs (Side View, Cut in Half)
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Impediments

_ R Wi e A
Ways packing case can leak What makes packing leak?
4 MNose gasket (no crush) 4 Dirt or foreign matter (trash)
' % Packing to rod (surface finish) 4 Worn rod (.0015"/per inch dia.)
4 Packing to cup (lapped surface) 4 Insufficient/too much lubrication g
4 Packing to packing (dirt/lube) 4 Packing cup out of tolerance 2
4 Cup to cup (out of tolerance) (= 0.002%)

>

Improper break-in on startup

4 Liquids (dilutes oil)

4 Incorrect packing installed
(backward or wrong type/style)

Emission from Running Compressor 99 cffhour-packing
Emission from |ldle/Pressurized Compressor 145 cf/hour-packing
Leakage from ldle Compressor Packing Cup 79 cf/hour-packing
_Leakage from ldle Compressor Distance Piece 34 cf/hour-packing
Leakage from Rod Packing on Running Compressors Leakage from Rod Packing on |dle/Pressurized Compressors
Packing Type Bronze | Bronze/Steel [Bronze/Teflon|  Teflon IF'aGking Type Bronze | Bronze/Steel | Bronze/Teflon |  Teflon
Leak Rate (cf/hour) 70 63 150 24 |Leak Rate (cf'hour) 70 N/A 147 22




Cost of Rog Rep#acement«-

4 Assess costs of replacements

A set of rings: $ 675 1o $ 1,100
(with cups and case) $2,100 to $ 3,400
Rods: $ 2,500 to $13,500

Special coatings such as
ceramic, tungsten carbide,
or chromium can increase
rod costs

4 Determine economic replacement threshold

Partners can determine economic threshold for all
replacements

This is a capital recovery economic calculation

Economic Replacement Threshold (cf/fhour) = CR=DF %1000
Where: (H * GP}
CR = Cost of replacement ($)

DF = Discount factor at interest i = DF — i(1+10)"

H = Hours of compressor operation per year (1+1)

GP = Gas price ($/thousand cubic feet)



4 Example: Payback calculations for new rings and rod
replacement

CR = $1,620 for rings + $9,450 for rod One year payback

H " 2,1010'87hoours per year ER = $11070x1.1x1000
GP = $7/Mcf

{8DOOx$7}
=217 scf per hour

DF@i=10% and n = 1 year
0.1(1+0.1)" _0.11.1) _0.11 _
(1+0.1)'-1 1.1-1 0.1

DF @i= 10% and n = 2 years

o _ 0:101+ 0.1 _0.11.21) _ 0.121 _ S
(1 2 [ Q

4 Replace packing when leak reduction expected will

pay back cost

“leak reduction expected” is the difference between current
leak rate and leak rate with new rings

Rod and Rings

DF = p Py

Rings Only

Rings: $1.620 Rings: $1.620
Rod: 50 Rod: $9.,450
Gas: $7/Mcf Gas: S7/Mcf
Operating: 8.000 hours/year Operating: 8,000 hours/year
Leak Reduction Leak Reduction
Expected Payback Expected Payback
{cf/hour) (wvear) {cfihour) (wear)
32 1 217 1
17 2 114 2
12 3 79 3
L2 4 52 4




Installed Low Emission Packing (LEP)
Testing is still in progress
After 3 months, leak rate shows zero leakage increase

3504
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