[image: image4.png](@)
I Ve S Q\&éy UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE

<




CGE GHG Inventory Handbook (NAI)


Energy Sector – Fugitives


Consultative Group of Experts on National Communications from Parties not included in Annex I to the Convention

(CGE)

Handbook on Energy sector

Fugitives

CONTENTS

31
Introduction


32
Coal mining and handling


53
Oil and natural gas systems


114
Other fugitive sources


115
Uncertainty


126
IPCC software and reporting tables


127
Reference materials and International data


127.1
Coal mining and handling


137.2
Oil and natural gas systems


158
Closing


159
Glossary


159.1
Oil and gas facilities


15Wells


17Oil facilities


20Gas production and processing facilities


21Gas transmission facilities


23Gas distribution facilities


259.2
Oil and gas statistical terminology


319.3
Equipment terminology


379.4
Emissions terminology




Introduction

The aim of this handbook is to improve your skills and knowledge regarding the preparation of greenhouse gas inventories.  Specifically, this handbook focuses on the fugitives portion of the Energy Sector, in keeping with the Revised 1996 Intergovernmental Panel on Climate Change Guidelines for National Greenhouse Gas Inventories (hereinafter referred to as the Revised 1996 IPCC Guidelines) and taking into consideration the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (hereinafter referred to as the IPCC good practice guidance).

In the Energy Sector, fugitive emissions from fuels can be divided into source categories related to solid fuels (primarily coal) and oil and natural gas systems.   The dominant greenhouse gas emitted from all of these source categories is methane (CH4), although smaller amounts of carbon dioxide (CO2) are also emitted from some sources.

Coal mining and handling

For solid fuels, venting and disposal of coal-bed methane is the primary source of fugitive emissions.  Most of these emissions occur at the mine with some residual emissions occurring from post-mining handling/processing activities.

There are two types of coal mines: surface and underground.  The specific emission rates from coal mining depend primarily on the relative contribution of surface and underground mining to a country’s total coal production.  Methane emissions from surface mines are usually an order of magnitude lower than from underground mines.  For underground mines, the amount of emissions tends to increase with the depth of the mine.  For both types of mines, the potential for emissions is determined by the gas content of coal.  Some gas may remain in the coal through to the point of combustion; however, most (60% –75%) is released during the mining activity.  The emissions from coal handling are related to the type of mine from which the coal was produced and are primarily associated with crushing operations.

Emissions from coal mines may continue after the mines have stopped producing coal (i.e. abandoned mines).  Typically, the amount of emissions declines rapidly once deep mine coal production stops; however, in some cases methane emissions by the surrounding strata may be substantial and continue for years afterwards.  Coal waste or reject piles are only a minor source of methane emissions.

There are practicable options for controlling emissions from coal mining and handling.  These may include the use of degasification wells with either conservation or flaring of the produced gas, and use of catalytic combustors on the outlet of ventilation systems for underground mines.
Useful monitoring and activity data that may be available for developing emissions estimates may include the methane content of exhausted ventilation air, coal production, imports and exports by type of coal, and information on the depth of each mine.

The following graphic illustrate the components of a general coal mining and handling system.

[image: image1.emf] 

Onsite Processing  &  Handling     Transport Systems     Pre - Storage     Braker/Crusher     Screening     Cleaning     Dewatering     P ost - Storage  

Final  Processing  &  Handling  at  End   U ser ’s  Facility       Storage     Pulveri z e r  
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Imports    
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Underground Mines     Ventilatio n  System     De - gassing Wells          

 

Surface  Mines     Mine Face     De - gassing  &   De - watering  Wells          

Onsite Processing  &  Handling     Transport Systems     Pre - Storage     Braker/Crusher     Screening     Cleaning     Dewatering     P ost - Storage  

COAL SYSTEM  


Oil and natural gas systems

Oil and gas systems are potentially very complex and diverse.  Specific fugitive emission rates may vary greatly according to 1) the type of oil or gas being produced, processed or handled (e.g.  conventional crude oil, heavy oil, crude bitumen, dry gas, sour gas, associated gas), 2) the stage of the system, 3) the type and age of facility, 4) operating, maintenance and design practices, as well as 5) local regulatory requirements and enforcement.

The primary types of fugitive emission sources at oil and gas facilities are fugitive equipment leaks, process venting and flaring, evaporation losses (i.e.  from product storage and handling, particularly where flashing losses occur), and accidental releases or equipment failures.

Accidental releases are difficult to predict but can be a substantial contributor where major well blowouts or pipeline ruptures have occurred.  Accidental releases or equipment failures can include

1) well blowouts

2) pipeline breaks

3) tanker accidents

4) tank explosions

5) gas migration to the surface around the outside of wells

6) surface casing vent blows: a surface casing vent blow may be caused by a leak from the production casing into the surface casing or by fluid migration up into the surface casing from below

7) leakage from abandoned wells: emissions from abandoned wells result from unsuccessful abandonment procedures.

Gas migration to the surface may be caused by a leak in the production string at some point below the surface casing or by the migration of material from one or more of the hydrocarbon-bearing zones that were penetrated (e.g.  a coal seam).

Storage losses are primarily a source of non-methane hydrocarbons but can contribute substantial amounts of methane emissions where flashing or boiling losses occur.  Such losses occur when a hydrocarbon liquid is sent from a pressure vessel where it has been in contact with a gas phase, which is the case at most production facilities.  Thereafter, the hydrocarbon liquids contain little methane.

Overall, the amount of fugitive emissions from oil and gas activities tends to correlate poorly with production levels or system throughputs.  It is more closely related to the amount, type, and age of process infrastructure (i.e.  equipment), characteristics of the hydrocarbons being produced, processed or handled, and the industry design, operating and maintenance practices.  Emissions from venting and flaring depend on:

· the amount of process activity

· operating practices

· on-site utilization opportunities 
· economic access to markets
· the local regulatory environment.

With the exception of petroleum refineries, integrated oil sands mining and upgrading operations, oil and gas systems tend to be characterized more by many smaller facilities and installations rather than a few large ones.  Moreover, while reasonable information is typically available for the larger facilities, it is usually the many smaller facilities that contribute most of the fugitive emissions, and information on these smaller facilities is much less likely to be available.

Overall, the relative amount of fugitive emissions depends on many factors, but emissions tend to increase as you go upstream through a system, and decrease with the concentration of hydrogen sulphide (H2S) in the produced oil and gas.  Typically, raw natural gas and crude oil contain a mixture of hydrocarbons and various impurities including H2O, N2, argon, H2S and CO2.  If natural gas contains more than 10 ppmv (parts per million by volume) of H2S it is generally referred to as sour gas and otherwise is called sweet gas.  The impurities are removed by processing, treating or refining, as may be appropriate.  The raw CO2 that is removed from hydrocarbons is normally vented to atmosphere and is a source of fugitive emissions.  This fact has been overlooked by some countries.  Contributions of raw CO2 emissions occur primarily at sour gas processing plants.  Offshore production and production from foothills or mountainous regions tends to be sour or have high CO2 concentrations.  The concentration of H2S tends to increase with the depth of the well.

Two major issues concerning the reported fugitive emissions from oil and gas systems are: 1) the generally poor quality and completeness of available venting and flaring data, 2) the fact that  much of the infrastructure contributing to equipment leaks is at minor facilities for which statistics are either unavailable or incomplete (e.g.  well-site facilities and field facilities).

The following two graphics illustrate the components of a general oil and natural gas system, respectively.
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The following key processes associated with fugitive emissions from oil and gas systems are described further.

Fugitive Equipment Leaks

Unintentional leaks from equipment components including, but not limited to, valves, flanges and other connections, pumps, compressors, pressure relief devices, process drains, open-ended valves, pump and compressor seal system degassing vents, accumulator vessel vents, agitator seals and access door seals.  Fugitive sources tend to be continuous emitters and have low to moderate emission rates.  Essentially all equipment components leak to some extent; however, only a few per cent of the potential sources at a site actually leak sufficiently at any time to be in need of repair or replacement.  If the number of leakers is less than 2% of the total number of potential sources, the facility is normally considered to be well maintained and fugitive equipment leaks properly controlled.

Fugitive leaks from equipment  are a large, if not the largest source of methane and non-methane hydrocarbon emissions at oil and gas facilities.  Some of the common trends identified in the available leak data are as follows:

· Components on fuel gas systems tend to leak more than components on process gas systems.  This likely reflects a lower level of care and attention and use of lower quality components in fuel gas applications

· The potential for leaks tends to decrease as the value or toxic nature of the process fluid increases, and where gas has been odorized.  Thus, leak frequencies for equipment components in sour service are much lower than for components in sweet service.  At sour gas plants, often only a small portion of the plant is actually in sour service

· The stem packing on control valves tends to leak more than on block valves

· Hydra-mechanical governors
 on compressor engines tend to be the most leak-prone component in control valve service

· Components tend to have greater average emissions when subjected to frequent thermal cycling, vibrations or cryogenic service.

Venting and flaring

Flare and vent systems exist in essentially all segments of the oil and gas industry and are used for two basic types of waste gas disposal: intermittent and continuous.  Intermittent applications may include:

· The disposal of waste volumes from emergency pressure relief episodes

· Operator initiated or instrumented depressurization events (e.g.  depressurization of process equipment for inspection or maintenance, or depressurization of piping for tie-ins)

· Plant or system upsets

· Well servicing and testing

· Pigging events

· Routine blowdown of instruments, drip pots and scrubbers.

Continuous applications may include:

· Disposal of associated gas and/or tank vapours at oil production facilities where gas conservation is uneconomical or until such economics can be evaluated

· Casing gas at heavy oil wells, process waste or by-product streams that either have little or no value or are uneconomical to recover (e.g.  vent gas from glycol dehydrators, acid gas from gas sweetening units, and sometimes stabilizer overheads) 

· Vent gas from gas-operated devices where natural gas is used as the supply medium (e.g.  instrument control loops, chemical injection pumps, samplers).

Typically, waste gas volumes are flared if they pose an odour, health or safety concern, and otherwise are vented.

There are often inconsistencies in what individual companies include in their reported vented and flared volumes.  In some cases this is due to differences in reporting requirements between jurisdictions.  In other cases, it is due to a lack of specificity in the current requirements, inconsistent industry practice and only superficial auditing of the results.

All measured quantities are likely to be fully accounted.  However, flow meters are normally only installed on larger continuous vent or flare systems, if at all.  Where flow meters are installed on intermittent flares, they are usually sized, due to limitations in their operating range, to measure only peak flow rates.  As a result, there is a potential for substantial leakage into vent and flare systems to persist undetected.
Where there is no measurement data the volumes must be estimated using expert judgment.  The problems here are the lack of detailed estimation guidelines, the lack of any formal tracking of the activity data needed to make many of these judgments (e.g.  frequency and details of equipment or piping blowdown events, frequency of compressor engine starts), and differences regarding which sources individual operators are even considering.

Historically, there has been a problem with some vented volumes being reported as flared.  The actual split has a substantial impact on the total CO2-equivalent emissions from these activities because unburned CH4 contributes approximately 7.6 times more radiative forcing on a 100‑year time horizon than fully combusted CH4 (i.e.  the oxidized carbon from 1 tonne of CH4 produces 2.75 tonnes of CO2 in the atmosphere, but when weighted by their global warming potential (GWP) values, the CO2 has 7.6 times less cumulative radiative forcing impact than the methane).
Acid gas

Acid gas is a by-product of the sweetening process at sour gas processing plants and refineries, and may contain large amounts of raw CO2 extracted from process gas (typically, from 20 to 95 mol per cent CO2).  The rest of the acid gas tends to be mostly H2S.  The amount of acid gas production is usually metered and the CO2 content, although not normally tracked by regulatory agencies, is known by the facility operators.  Regardless of whether the acid gas is processed by a sulphur recovery unit, flared or vented, the raw CO2 passes through the system unchanged and is ultimately released to the atmosphere.
Storage losses

Storage tanks are typically only a source of methane emissions where boiling or flashing losses occur (i.e.  the product contains some natural gas in solution).  This occurs at production and processing facilities where a hydrocarbon liquid flows directly from a pressure vessel, where it has been in contact with natural gas (e.g.  an inlet separator or oil treater), to an atmospheric storage tank.  Once placed in storage tanks, the solution gas quickly volatilizes leaving a weathered, more stable product that is essentially free of any methane.  Pipeline and marine terminals and refineries normally receive weathered products.

Other less recognized and often unaccounted for contributors to atmospheric emissions of methane from storage tanks may include the following:

· Leakage of process gas or volatile hydrocarbon liquids past a closed drain or blowdown valves into the product header leading to the tanks

· Inefficient separation of gas and liquid phases upstream of the tanks allowing some gas carry-through (by entrainment) to the tanks.  This usually occurs where inlet liquid production (e.g.  produced water) has increased substantially over time resulting in a facility’s inlet separators being undersized for current conditions

· Piping changes resulting in the unintentional placement of high vapour pressure product in tanks not equipped with appropriate vapour controls

· Displacement of large volumes of gas to storage tanks during pigging operations

· Malfunctioning or improperly set blanket gas regulators and vapour control valves can result in excessive blanket gas consumption and, consequently, increased flows to the end control device (e.g.  vent, flare or vapour recovery compressor).  The blanket gas is both a carrier of product vapours and a potential pollutant itself (i.e.  natural gas is usually used as the blanket medium for blanketed tanks at gas processing plants).

Other fugitive sources

Other less common sources of fugitive emissions from fuels include peat production, and geothermal energy related emissions.  Checks should be performed to determine if these additional sources occur, and if so, whether their emissions have been reported.

All fugitive source categories tend to emit substantial quantities of CH4 and/or CO2, but are only minor contributors of N2O, if at all.  Fugitive emissions of N2O can result from flaring activities.  Some emission factors are available in the literature for estimating N2O emissions from flaring; these are generally comparable to or less than the values published for small heaters and boilers.

Uncertainty

There are uncertainties associated with estimates of fugitive methane emissions from coal mining and oil and natural gas systems.  The diffuse nature of these source categories makes them difficult to estimate accurately.  These sources, however, are relevant and worthy of the investment of resources only for countries with substantial coal, oil or natural gas production activities.

It is important to document the likely causes of uncertainty in national inventory reports and discuss steps being taken to reduce those uncertainties.

IPCC software and reporting tables

The IPCC provides software to assist countries, especially Parties not included in Annex I to the United Nations Framework Convention on Climate Change (UNFCCC), in the preparation of their national greenhouse gas inventories.  The worksheets included in this software utilize IPCC default (i.e.  Tier 1) methods in most cases, although national factors can also be used.

The software can be downloaded at:

http://www.ipcc-nggip.iges.or.jp/public/gl/software.htm
Reference materials and international data

As an inventory expert, you should be familiar with the following technical materials and stay informed on developments and updates to guidelines and relevant decisions of the UNFCCC Conference of Parties:

· UNFCCC Secretariat in Bonn (Conference of the Parties decisions, reporting guidelines, etc.)

<http://unfccc.int>

· Institute for Global Environmental Strategies (IGES) in Japan for Revised 1996 IPCC Guidelines

<http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.htm>

· IGES for IPCC good practice guidance

<http://www.ipcc-nggip.iges.or.jp/public/gp/gpgaum.htm>

· IGES for IPCC Emission Factor Database (EFDB)

<http://www.ipcc-nggip.iges.or.jp/EFDB/main.php>

· International Energy Agency (IEA) for national energy statistics

<http://www.iea.org>

1.1 Coal mining and handling

Coal statistics are available for most countries from the United States Energy Information Administration (EIA) <www.eia.doe.gov>, United Nations Statistics Division (UNSD) <http://unstats.un.org/unsd/>, and International Energy Agency <www.iea.org>, as well as from the respective national agencies.  

The following are common data issues to be aware of:

· Production values should be corrected, as they may not include national production data.  It is possible that import and export data may be available for a country while production data are not; however, it is unlikely that the opposite would be true.

· Unless otherwise noted, coal statistics usually include both primary (including hard coal and lignite) and derived fuels (including patent fuel, coke oven coke, gas coke, brown coal briquettes (BKB), coke oven gas and blast furnace gas).  Peat may also be included in this category.  These statistical datasets typically summarize total coal consumption, production, reserves, trade and average heat content.  Breakdowns are also given by type of coal produced (i.e.  anthracite, bituminous or lignite).  However, at the international level, no information is provided regarding the method of mining (i.e.  surface/strip or underground) or the depth of the mines.  In the absence of any information on the type of mining, a conservative first approximation is to assume that all lignite coal is surface mined and all bituminous and anthracite coal is produced from underground mines.  This will tend to overstate emissions since substantial amounts of bitumous coal and lesser amounts of anthracite coal are produced from surface mining operations.  Worldwide, it is reported that some 60 percent of all coal production is from surface mining, although this varies greatly by country and region.

· Data from the international reporting agencies are generally less current than data from national agencies and are usually deemed less reliable; however, they are more readily available and convenient to use.

· EIA reports data using imperial units of measure while the other references report in metric units.  The calorific basis (i.e.  net or gross / high or low heating value) may also differ between statistical agencies.  Consequently, it may be necessary to apply conversion factors before using these data.  A general “rule of thumb” to convert solid fuels from gross to net calorific values is to multiply by 0.95.

· Some useful unpublished data, including mine depth, are available from IEA upon special request.

1.2 Oil and natural gas systems

In absence of a well-defined IPCC Tier 3 approach for oil and gas systems in the Reference Manual of the Revised 1996 IPCC Guidelines, a number of different industry associations and agencies have been developing their own methodology manuals.  These entities include:

· American Petroleum Institute (API) <www.api.org>

· Canadian Association of Petroleum Producers (CAPP) <www.capp.ca> and Canadian Gas Association (CGA) <www.cga.ca>

· Gas Technology Institute (GTI) <www.gastechnology.org>

Oil and gas statistics are available for most countries from the EIA

<www.eia.doe.gov/neic/historic/hinternational.htm>
United Nations Statistics Division 
<http://unstats.un.org/unsd/methods/inter-natlinks/sd_natstat.htm> 

and

<http://unstats.un.org/unsd/databases.htm>

International Energy Agency 
<www.iea.org/statist/index.htm>

The following additional information is available from the Oil and Gas Journal <www.ogjresearch.com>:

· Some infrastructure data (number of wells, gas plant listing, major project announcements)

· Worldwide refinery, pipeline and gas processing projects

· Historical refinery, pipeline and gas processing projects

· Worldwide oil field production survey

· Worldwide refining survey

· Worldwide gas processing survey

· Enhanced oil recovery survey.

Specific data issues you should be aware of are summarized below:

· Oil production statistics are susceptible to misapplication due to potential confusion regarding the terminology, classification schemes and reporting basis.  Production data reported by international sources are expressed on a net basis (i.e.  after shrinkage, losses, and reinjected, and vented and flared volumes).  Energy data reported by UNDS and IEA are calculated on a net calorific value basis.  However, the U.S. EIA uses gross calorific values to report energy data.  The calorific value convention used for reporting energy data varies between national reporting agencies.  Crude oil normally includes all hydrocarbon liquids produced from oil wells and lease condensate (separator liquids) recovered at natural gas facilities.  It may also include synthetic crude oil production from oilsands and shale oil operations.  Total oil includes crude oil, natural gas plant liquids, synthetic crude oils, and refinery processing gain.

· Infrastructure data is more difficult to obtain than production statistics, and use of consistent terminology and clear definitions is critical in developing proper equipment counts.  Information concerning the numbers and types of major facilities, the types of processes used at these facilities, numbers and types of active wells, numbers of wells drilled, and the lengths of pipeline are typically only available from national agencies, if available at all.  Information on minor facilities (e.g.  wellhead equipment, pigging stations, field gates and pump stations) usually is not available, even from the actual oil companies.

The only infrastructure data potentially required for application of the IPCC Tier 1 approach are well counts and the lengths of pipeline systems.  Facility information is currently only required for IPCC Tier 3 methods.

Closing

This handbook should have introduced you to the skills and knowledge necessary to produce a high quality greenhouse gas emissions inventory for the fuel combustion portion of the Energy Sector.

Any suggestions that you have to improve this handbook are welcome and should be sent to secretariat@unfccc.int

Glossary

The presented terms and their definitions have been adapted from a wide variety of sources including the American Petroleum Institute, U.S.  Environmental Protection Agency, Canadian Gas Association, Alberta Environment, Alberta Energy and Utilities Board, oil and gas producers and equipment manufactures.  They are intended to assist in the general interpretation and understanding of emission estimates and activity data for the oil and gas industry.

1.3 Oil and gas facilities

Wells

Abandoned well
A well that has been drilled, abandoned, cut and capped at surface.

Blowout
The complete loss of control of the flow of fluids from a well to the atmosphere or the flow of fluids from one underground reservoir to another (an underground blowout).  Well bore fluids are released uncontrolled at or near the well bore.  Well control can only be regained by installing or replacing equipment to shut in or kill the well or by drilling a relief well.

Cyclical well
A crude bitumen well requiring steam to be injected to produce the hydrocarbons.  The steaming and producing are performed in alternating cycles.

Development well
A well drilled within the proved area of an oil or gas reservoir to the depth of a stratigraphic horizon known to be productive.  If the well is completed for production, it is classified as an oil or gas development well.  If the well is not completed for production, it is classified as a dry development hole.

Disposal well
A well used for the disposal of any oilfield or processing waste fluids or produced water into a reservoir or aquifer.

Dry hole
An exploratory or development well found to be incapable of producing either oil or gas in sufficient quantities to justify completion as an oil or gas well.

Farm well
A well used to supply hydrocarbons or water to a farm for utility purposes.

Flowing well
A well capable of producing fluids to surface through natural reservoir drive mechanisms, usually formation pressure.

Gas lift well
A well producing fluids into the tubing/annulus with the assistance of injected gas alone or in conjunction with mechanical equipment.

Industrial well
A well used for the disposal of processing wastes from a refinery or chemical plant or brine from preparation or operation of a storage cavern.

Injection well
A well used primarily to inject fluids into a reservoir as part of an enhanced recovery, experimental, or pilot scheme.

Observation well

A well used to monitor performance in an oil or gas reservoir, oil sands deposit or aquifer.

Offshore well
A well that is bottomed at, or produces from a point that lies seaward of the coastline.

Production well
Any hole drilled in the earth from which crude oil, condensate or field natural gas is extracted.

Producing well
A well producing hydrocarbons from a reservoir or oil sands deposit.

Pumping well
A well producing fluids with the assistance of mechanical equipment (e.g.  pump jack or downhole pump) to lift fluids to the surface.

Service well
A well drilled or completed for the purpose of supporting production in an existing field.  Wells of this class are drilled for the following specific purposes:

· Gas injection (natural gas, propane, butane or flue-gas)

· Water injection

· Steam injection

· Air injection

· Salt water injection

· Water supply for injection

· Observation

· Injection for in-situ combustion.

Shut-in well

A well that has been completed but is not producing.  A well may be shut-in for tests, repairs, to await construction of gathering or flow lines, or better economic conditions.

Steam-assisted gravity drain (SAGD) well

A well used to produce heavy oil with the assistance of thermal heating by steam.

Storage well

A well used to inject hydrocarbons into a storage reservoir or cavern.

Sub-sea wellhead
A wellhead installed on the sea floor and controlled remotely from a platform, a floating production facility or land.

Suspended well
A well in which production or injection operations have ceased for an indefinite period of time.

Well
A hole drilled in the earth for the purpose of (1) finding or producing crude oil or natural gas; or (2) providing services related to the production of crude oil or natural gas.

Wellhead

The equipment fitted to the top of a well casing to maintain surface control of the well (e.g.  outlets, valves, blowout preventers).

Well test
A flow test conducted to determine the deliverability of a well.  Sometimes the test may be conducted into a flow or gathering line; however, more often the liquids are produced into temporary tankage brought on site for the test, and the gas phase is either vented or flared.

Workovers or well servicing
Work performed on a well after its initial completion to repair downhole equipment or to increase production rates.

Oil facilities

Central oil treating plant
A battery system or arrangements of tanks or other surface equipment without any directly associated wells.

Crude bitumen group battery
A production facility consisting of two or more flow-lined heavy oil/crude bitumen wells having individual separation and measuring equipment but with all equipment sharing a common surface location.

Crude bitumen proration battery
A production facility consisting of two or more flow-lined heavy oil/crude bitumen wells having common separation and measuring equipment.  Total production is prorated to each well based on individual well tests.  Individual well production tests can occur  at the central site or at remote satellite facilities.

Crude bitumen single battery
A production facility for a single heavy oil/crude bitumen well or a single zone of a multiple completion heavy oil/crude bitumen well.

Crude oil group battery

A production facility consisting of two or more flow-lined oil wells having individual separation and measurement equipment but with all equipment sharing a common surface location.

Crude oil proration (or fieldgate) battery
A production facility consisting of two or more flow-lined oil wells having common separation and measuring equipment.  Total production is prorated to each well based on individual well tests.  Individual well production tests can occur at the central site or at remote satellite facilities.

Crude oil single battery
A production facility for a single oil well or a single zone of a multiple completion oil well.

Custom treating plant
A system or arrangement of tanks and other surface equipment receiving oil/water emulsion exclusively by truck for separation prior to delivery to market or other disposition.

High vapour pressure pipeline
A pipeline system containing hydrocarbon mixtures in the liquid or quasi-liquid state with a vapour pressure greater than 110 kPa absolute at 38º C.  Some examples are liquid ethane, ethylene, propane, butanes and pentanes.

Injection/disposal facility
A facility that is constructed and operated for the purpose of moving product(s) into a reservoir.

Oil battery
A system or arrangement of tanks or other surface equipment receiving primarily oil or bitumen from one or more wells prior to delivery to market or other disposition.  An oil battery may include equipment for measurement, for separating inlet streams into oil, gas and/or water phases, for cleaning and treating the oil, for disposal of the water, and for conservation of the produced gas.  A tank battery may or may not include a glycol dehydration unit and compressor.

Marine terminal

A system or arrangement of tanks and other surface equipment for receiving oil from, or transferring oil to, marine tankers.

Oil sands extraction plant
A facility for extracting crude bitumen from oil sands.  Both thermal and physical extraction techniques are available.  The physical extraction techniques comprise either (1) oil sands conditioning using rotary breakers and agitation tanks, and a tertiary or recovery scheme, or (2) a low-temperature raw bitumen pipeline, and thickeners and clarifiers.  

Oil sands mine
An open-pit mine that produces oil sands.

Petroleum bulk terminals
All storage facilities operated by refining, pipeline and bulk terminal companies that (1) receive their principal products by tankers, barges or pipelines, or (2) have a total combined capacity of 8,000 m3 (50,000 barrels) or more, regardless of the transportation means by which products are received.

Petroleum refinery

A complex installation of equipment designed to manufacture finished petroleum products and feedstocks for other processes from crude oil and other liquid hydrocarbons with processing involving more than mechanical blending.

Production platform
A platform from which development wells are drilled and that carries all the associated processing plants and other equipment needed to maintain a field in production.

Pipeline terminal
A system or arrangement of tanks and other surface equipment principally for receiving oil from, and transferring oil to, pipelines.  The terminal may also feature facilities for blending hydrocarbon liquids, and loading and unloading facilities for tank trucks and/or tank rail cars.

Pumping station
A system of equipment located at intervals along a main pipeline to maintain flow to the terminal point.

Satellite or satellite battery
A small group of surface equipment (not including storage tanks) located between a number of wells and the main battery that is intended to separate and measure the production from each well, after which the fluids are recombined and piped to the main battery for treating and storage or delivery.

Tank farm
A system or arrangement of tanks or other surface equipment associated with the operation of a pipeline that may include measurement equipment and line heaters, but does not include separation equipment or storage vessels at a battery.

Terminal

Plant and equipment designed to process crude oil or gas to remove impurities and water.

Truck terminal
A system or arrangement of tanks and other surface equipment receiving crude oil by truck for the purpose of delivering crude oil into a pipeline.

Upgrader

A facility that converts bitumen and heavy crude oil into synthetic crude oil (SCO), which has a density and viscosity similar to conventional light-medium crude oil.  Upgraders chemically add hydrogen to bitumen, subtract carbon from it, or both.  In upgrading processes, essentially all the sulphur contained in bitumen, either in elemental form or as a constituent of oil sands coke, is removed.

Gas production and processing facilities

Compressor station
Service equipment intended to maintain or increase the flowing pressure of the gas that it receives from a well, battery, or gathering system prior to delivery to market or other disposition.

Emergency shutdown (ESD) valve station
A valve installed on a pipeline, which will automatically close when the line pressure drops below a critical predetermined value.  There purpose is to minimize the amount of gas released in the event of a line break.  ESD valve stations are most commonly used on sour gas gathering systems.

Field dehydrator
A dehydration unit located upstream of a gas processing plant or gas battery to control hydrates rather than provide any final treatment to meet sales specifications.

Field facility
An installation designed for one or more specific limited functions.  Such facilities usually process natural gas produced from more than one lease for the purpose of recovering condensate from the stream of natural gas; however, some field facilities are designed to recover propane, butane, natural gasoline, etc., and to control the quality of the natural gas to be marketed.  Field facilities include compressors, dehydration units, field extraction units, scrubbers, drip points, conventional single or multiple stage separation units, low temperature separators, and other types of separation and recovery equipment.

Gas gathering system
A facility consisting of gas lines used to move products from one facility to another.  The facility may also include compressors and/or line heaters.

Gas battery
A system or arrangement of surface equipment that receives primarily gas from one or more wells prior to delivery to a gas gathering system, to market, or to other disposition.  Gas batteries may include equipment for measurement and for separating inlet streams into gas, hydrocarbon liquid, and/or water phases.

Gas plant
A gas processing facility for extracting from gas helium, ethane or natural gas liquids (NGL), or for the fractionation of mixed NGL to natural gas products, or a combination of both.  A gas plant may also include gas purification processes for upgrading the quality of the gas to be marketed to meet contract specifications (i.e.  for removing contaminants such as H2O, H2S and CO2, and possibly adjusting the heating value by the addition or removal of N2).  The inlet natural gas may or may not have been processed through lease separators and field facilities.

Gas single battery
A production facility for a single gas well where production is measured at the wellhead.  Production is delivered directly and is not combined with production from other wells prior to delivery to a gas plant, gas gathering system or other disposition.

Gas test battery

A production facility for a gas well testing gas production prior to commencement of regular production.

Lease separator
A facility located at the surface for the purpose of separating casinghead gas from produced crude oil and water at the temperature and pressure conditions of the separator.

Production platform
A platform from which development wells are drilled and that carries all the associated processing plants and other equipment needed to maintain a field in production

Gas transmission facilities

Block valve station

A block valve used to isolate a segment of the main pipeline for tie-in or maintenance purposes.  On gas transmission systems, block valves are typically located at distances of 25 to 80 km along each line to limit the amount of piping that may need to be depressurized for tie-ins and maintenance, and to reduce the amount of gas that would be lost in the event of a line break.  

Booster station

A facility where gas pressure is increased to overcome friction losses through a pipeline.  Centrifugal or axial-flow compressors are most commonly used in these applications.  A station typically comprises several units in series or parallel, as well as the necessary suction and discharge piping.  Many booster stations also have discharge coolers to reduce the viscosity of the compressed gas and thereby increase the efficiency of gas transmission.

Border meter station

A meter station where custody of the gas is transferred from one gas transmission system to another at a provincial or national boundary.  These stations are usually larger than normal meter stations.  Typically, they have 10 to 20 large diameter meter runs (16 to 20 nominal pipe size (NPS) lines) and no pressure regulation.

Compressor station

A facility where gas pressure is increased to allow the gas to enter into a higher pressure pipeline system (i.e.  feed rather than booster service).  Both centrifugal and reciprocating compressor units may be used in these applications.  However, use of reciprocating compressors is most common.  A station typically comprises several units in series or parallel, as well as the necessary suction and discharge piping.  Many compressors also have discharge coolers to reduce the viscosity of the compressed gas and thereby increase the efficiency of gas transmission.

Control valve station
A modulating valve that controls either the flow rate or pressure through the pipeline.  In the latter case, this facility is often referred to as a regulator station.  Usually, high-pressure gas from the pipeline is used as the supply medium needed to energize the valve actuator.

Receipt meter station
A meter station for measuring the amount of gas being supplied by a given source (e.g.  gas processing plant or a gas battery) to a gas transmission system.

Sales meter station

A meter station for measuring the amount of gas being withdrawn from a gas transmission system by a customer (e.g.  gas distribution system, farm or industrial end user).  It might include pressure-regulating equipment.

Storage
Most transmission systems incorporate the use of storage caverns or spheres to help balance daily and seasonal variations in loads, and, therefore, are able to operate at nearly full capacity much of the time.

Straddle extraction plant
A gas processing plant located on or near a gas transmission line that removes natural gas liquids from the gas and returns the residue gas to the line.

Transmission farm tap
Direct gas sales from a transmission pipeline to an individual customer, usually in rural areas where access to a gas distribution system is unavailable.  These facilities usually have only pressure regulating equipment (gas might be provided free of charge as a consideration for an easement, or the meter is located by the residence as part of the customer meter set).

Transmission pipeline
A pipeline used to transport processed, unodourized natural gas to market (i.e.  to gas distribution systems and major industrial customers).  Most transmission pipelines also have some farm taps that provide gas to farmers located along the pipeline in areas where service from distribution systems is not readily available.

The pipelines are usually constructed of steel, although aluminum is used for some lower pressure applications (generally up to 3,450 kPa or 500 psig).  The pipe sizes range from 60.3 mm to 1,219.2 mm OD (2 to 48 NPS), with the mid-range sizes most common.  The operating pressures typically range from 1,380 to over 6,900 kPag (200 to 1,000+ psig).

Transmission stations
Stations associated with transmission pipelines that handle unodourized gas.  They meter and/or regulate the gas pressure.  They include receipt/sales stations, border meter stations and transmission farm taps.

Gas distribution facilities

Cast-iron pipelines
Pipelines made of cast iron.

Commercial meter set

Customer metering facilities for gas sales to a commercial customer.  They include both pressure regulation and measurement.  The regulator reduces the pressure from distribution pressure to 1.7 kPag (0.25 psig) or often a higher pressure, typically not in excess of 140 kPag (20 psig).

Copper-tubing service lines
Service lines made of copper tubing.  Copper-tubing typically has not been used for new construction since the 1960s.

Gate station

A distribution facility located adjacent to a transmission facility where gas is odourized and flows through a splitter system for distribution to different districts or areas.  The inlet gas is often metered, heated and the pressure reduced.  These stations may have multiple metering and pressure regulating runs.

Distribution farm tap
A small pressure regulating station located in a rural or semi-rural area on high-pressure pipelines flowing odourized gas.  It usually only regulates the pressure down to a distribution pressure, and often does not include metering equipment.

Distribution mains

Distribution mains deliver odourized gas to customers.  The mains range in size from 26.7 mm OD (¾ NPS) in rural distribution to 609.6 mm OD (24 NPS), with the most common being 60.3 to 219.1 mm OD (2 to 8 NPS).  Systems constructed of plastic pipe (mostly polyethylene, but also polyvinyl chloride (PVC.) or some other plastic), typically, are operated at pressures of up to 690 kPag (100 psig), although there are polyethylene resins that allow operation at pressures slightly over 700 kPag (100 psig).  Higher-pressure steel pipelines (either with or without cathodic protection) flowing odourized gas are considered distribution mains.  A few older systems constructed of cast iron also exist.

Distribution stations

Stations associated with the distribution mains that handle odourized natural gas.  By function, they include gate stations, district regulating stations, distribution farm taps and industrial meter sets.

District regulating stations
A secondary regulating facility, located downstream of a gate station on a gas distribution system, where gas pressure is further reduced (usually to about 400 kPag [60 psig] but sometimes only to 1,200 kPag [175 psig], depending on the company).

Industrial meter set
A metering facility that transfers gas from the distribution system to a large industrial customer.  Typically, gas is supplied at intermediate or high pressure (400 to 3,000 kPag [60 to 435 psig] or more), and is metered and pressure regulated.

Miscellaneous pipeline equipment
Aboveground or exposed equipment components (e.g.  isolation/block valves, pressure-relief valves, connectors, etc.) used on the pipeline but not at a distribution station.  Buried components are deemed to be part of the piping.

Plastic pipelines
Pipelines made of various types of plastic, including polyethylene, PVC, acrylonitrilebutadienestyrene (ABS), etc.

Protected steel pipelines
Steel pipelines that are cathodically protected.

Residential meter set
Customer metering facilities for gas sales to a residential customer.  They include both pressure regulation and measurement.  The regulator typically reduces pressure from distribution pressure to 1.7 kPag (0.25 psig).

Service line

Usually a short, small diameter pipeline that delivers gas from a distribution main or transmission pipeline to the customer.  They are usually made of steel pipe or steel tubing (either cathodically protected or not), or plastic (usually polyethylene, but sometimes PVC or other plastic), although copper tubing was also sometimes used in the past.

Sizes vary from 21.3 to 60.3 mm OD (0.5 to 2.0 NPS), with some commercial or industrial customers having service lines of much larger diameter.  

Service lines tied into transmission lines might operate at pressures exceeding the distribution pressure.  They are called “high-pressure service lines” and require double regulation at the customer meter set.  Typically, they operate at pressures above 860 kPag (125 psig).

Unprotected steel pipelines

Steel pipelines that are not cathodically protected.

1.4 Oil and gas statistical terminology

Abandonment
The permanent dismantlement of a facility so that it is permanently incapable of its original intended use.  This includes leaving downhole or subsurface structures in a permanently safe and stable condition; the removal of associated equipment and structures; the removal of all produced liquids; and the removal and appropriate disposal of structural concrete.

Acid gas

Gas that contains hydrogen sulphide, total reduced sulphur compounds, and/or carbon dioxide that is separated in the treating of solution or non-associated gas.

API gravity
The weight per unit volume of hydrocarbon liquids as measured by a system recommended by the American Petroleum Institute (API).  The measuring scale is calibrated in terms of degrees API.  API gravity is the industry standard for expressing the specific gravity of crude oils.  A high API gravity means lower specific gravity and lighter oils.

Associated gas

Gas that is produced from an oil or bitumen pool.  This may apply to gas produced from a gas cap or in conjunction with oil or bitumen.

Black oil

Hydrocarbon (petroleum) liquid with an initial producing gas-to-oil ratio (GOR) less than 0.31 cubic metres per litre and an API gravity less than 40 degrees.

Casinghead gas
Dissolved gas and associated gas may be produced concurrently from the same well bore.  In such situations, it is not feasible to measure the production of dissolved gas and associated gas separately; therefore, production is reported as casinghead gas.  Sometime it may simply be referred to as either associated gas or solution gas.

Coke
A high carbon content solid residue from an oil refinery or upgrader process, which can be used as a boiler fuel to produce steam and electric power.

Compressed natural gas (CNG)
Natural gas compressed into high-pressure fuel cylinders to power a car or truck.  It comes from special CNG fuel stations.

Condensate

Hydrocarbon liquid separated from natural gas that condenses due to changes in temperature, pressure, or both, and remains liquid at standard conditions.

Custody transfer point

The transfer of hydrocarbon liquids or natural gas, after processing and/or treatment in the producing operations, or from storage vessels or automatic transfer facilities or other such equipment, including product loading racks, to pipelines or any other forms of transportation.

Crude bitumen

A naturally occurring viscous mixture consisting of hydrocarbons heavier than pentane with other contaminants, such as sulphur compounds, which in its natural state will not flow.

Crude oil

A mixture of hydrocarbons that exist in the liquid phase in natural underground reservoirs and remains liquid at atmospheric pressure after passing through surface separation facilities.

Crude oil, losses

The volume of crude oil (including lease condensate) reported by petroleum refineries, pipelines and lease holders as being lost or unaccounted for in their operations.  These losses are of a non-processing nature (i.e.  losses due to spills, contamination, fires, etc.), as opposed to refinery processing losses or gains.

Crude oil, refinery input

Total crude oil (domestic plus foreign), including lease condensate, input to crude oil distillation units, plus crude oil input to other refinery processing units (cokers, etc.).

Total refinery input means the sum of (1) all crude oil (including pentanes plus); (2) products of natural gas processing plants (including plant condensate); (3) unfinished oils rerun during the period, less those unfinished oils produced; (4) other hydrocarbons, such as shale oil, gilsonite and tar sands oils; (5) natural gas received for reforming into hydrogen but not natural gas used as refinery fuel; (7) hydrogen; (8) alcohol; and (9) any other hydrocarbons or other liquids processed or blended by mechanical means at a refinery.

Crude oil, refinery receipts

Receipts of domestic and foreign crude oil (including lease condensate) at a refinery, to include all in-transit volumes except in-transit by pipeline.  Foreign crude oil is reported as received only after entry through customs.  Crude oil of foreign origin in-transit, or held in bond, is excluded.

Diluents

Are light petroleum liquids used to dilute bitumen and heavy oil so they can flow through pipelines.

Dissolved gas

Natural gas that is in solution with crude oil in the reservoir at reservoir conditions.

Dry natural gas

Field gas that does not require any processing to meet contract hydrocarbon dew point requirements.

Emulsion

A combination of two immiscible liquids, or liquids that do not mix together under normal conditions.

Extraction loss (or shrinkage)

The reduction in volume of natural gas resulting from the removal of the natural gas liquid constituents of natural gas at the processing plant.

Field

An area consisting of a single reservoir or multiple reservoirs all grouped on, or related to, the same geological structural feature and/or stratigraphic condition.  There may be two or more reservoirs in a field that are separated vertically by intervening impervious strata, or laterally by local geologic barriers, or by both.

Field natural gas

Natural gas extracted from a production well prior to entering the first stage of processing, such as dehydration.

Gas conservation

The beneficial production of associated gas from an oil facility into a gas-gathering, injection or utilization system, rather than permanent disposal of the gas (e.g.  through venting or flaring).

Gas cycling

A petroleum recovery process that takes produced gas and condensate and injects it back into the reservoir to increase pressure and increase the production of natural gas liquids.  

Gas injection

An enhanced recovery technique in which natural gas is compressed into a producing reservoir through an injection well to drive oil to the well bore and the surface.

Gas-to-oil ratio

The number of standard cubic metres of gas produced per litre of crude oil or other hydrocarbon liquid.

Heavy oil

A category of crude oil characterized by relatively high viscosity, a higher carbon-to-hydrogen ratio, a high proportion of bitumen, and heavier specific gravities (weights).  Heavy oil typically has an API gravity of about 28º or less, is difficult to extract with conventional techniques and is more costly to refine.

High vapour pressure hydrocarbon

Any hydrocarbon and stabilized hydrocarbon mixture with a Reid vapour pressure greater than 14 kPa.

Liquefied natural gas (LNG)

Natural gas that has been refrigerated to –160º C to condense it into a liquid.  The liquefaction process removes most of the water vapour, butane, propane and other trace gases that are usually included in ordinary natural gas.  The resulting LNG is usually more than 98% pure methane.
Liquefied petroleum gas (LPG)

A natural gas mixture composed of mainly ethane, propane and butanes, with small amounts of pentanes plus (C5+) in any combination.  The fluid is usually gaseous under atmospheric conditions but becomes a liquid under pressure.

Methane content of natural gas

The volume of methane contained in a unit volume of natural gas at 15° C and 101.325 kPa.

Off-gas

The vapour or gas emissions released from a process or equipment.

Oil
Crude oil, both before and after it has been subjected to any refining or processing, any hydrocarbon recovered from crude oil, oil sands, natural gas or coal, for transmission in a liquid state, and liquefied natural gas, and any other substance in association with that crude oil, hydrocarbon or liquefied natural gas.

Oil sands

Sands and other rock materials containing crude bitumen.

Natural gas

A naturally occurring mixture of hydrocarbon and non-hydrocarbon compounds existing in the gaseous phase or in solution with hydrocarbon liquids in geologic formations beneath the earth’s surface.  The principal hydrocarbon constituent is methane.

Natural gas liquids (NGL)

Liquid hydrocarbons, such as ethane, propane, butane, pentane, natural gasoline and condensate, that are extracted from field natural gas.

Non-associated gas

Gas that is produced from a gas pool (e.g.  gas that is not associated with oil or bitumen reservoirs or production).

Offshore

The geographic area which lies seaward of the coastline.  In general, the term “coastline” means the line of ordinary low water along that portion of the coast that is in direct contact with open sea or the line marking the seaward limit of inland water.

Operator

A company appointed by venture stakeholders to take primary responsibility for day-to-day operations and activities for a specific plant or activity.

Overheads

The gas or vapour that has been separated or generated from an inlet stream to a vessel and are discharged from the top of that vessel.

Petroleum

Another word for crude oil.

Pentanes plus

A mixture of hydrocarbons, mostly pentanes and heavier, extracted from natural gas.  It includes natural gasoline, isopentane and plant condensate.

Pigging

The act of inserting a pig into a pipeline through a pig launcher, allowing it to travel down the pipeline with the fluid flow, and retrieving it at the downstream pig receiver.  

Pipeline break

A rupture in any part of a pipeline.

Pipeline fuel

Natural gas consumed in the operation of a natural gas pipeline, primarily in compressors.

Plant condensate

One of the natural gas plant products, mostly pentanes and heavier, recovered and separated as liquids at the gas inlet separators or scrubbers in processing plants or field facilities.

Pool

Synonymous with the term reservoir; however, in certain situations, a pool may consist of more than one reservoir.

Produced water

Water that is extracted from the earth from an oil or natural gas production well, or that is separated from crude oil, condensate or natural gas after extraction.

Reservoir

A porous and permeable underground formation containing an individual and separate natural accumulation of producible hydrocarbons (oil and/or gas) that is confined by impermeable rock or water barriers and is characterized by a single natural pressure system.  In most situations, reservoirs are classified as oil reservoirs or as gas reservoirs by a regulatory agency.  In the absence of a regulatory authority, the classification is based on the natural occurrence of the hydrocarbons in the reservoir as determined by the operator.

Refined products

The marketable processed output of a petroleum refinery.  Examples include naphtha, gasoline, kerosene, heating oil, diesel, lubricant base oils and asphalt.

Refinery output

The total amount of petroleum products produced from refinery input in a given period, including those products produced and consumed by the refinery.  This figure includes (1) sales or transfers of all finished products, including usage within the refinery for purposes other than fuel, (2) all internal consumption of finished or unfinished products as fuel, (3) plus/minus any additions/reductions to finished stock inventory.  Non-petroleum additives are excluded.

Refinery processing gain

The volumetric amount by which total output is greater than input for a given period of time.  This difference is due to the processing of crude oil into products that, in total, have lower specific gravity than the crude oil processed.  Therefore, in terms of volume, the total output of products is greater than input.

Refinery processing loss

The volumetric amount by which total output is less than input for a given period of time.  This difference is due to the processing of crude oil into products that, in total, have a higher specific gravity than the crude oil processed.  Thus, in terms of volume, the total output is smaller than the input.  Physical losses also contribute (e.g.  losses to flaring, atmosphere).

Residue gas

Natural gas from which gas plant products (natural gas liquids), and in some cases non-hydrocarbons, have been extracted in a gas processing plant.

Shale oil

Oil produced from oil shale, a laminated, sedimentary rock that contains a solid, waxy hydrocarbon called kerogen, which is commingled with the rock structure.  Shale oil is the hydrocarbon substance produced from the decomposition of the kerogen when shale oil is heated in an oxygen-free environment.  Raw shale oil resembles a heavy, viscous, low-sulphur, high-nitrogen crude, but can be upgraded to produce a good-quality sweet crude.

Solution gas

Gas that is in solution with produced oil or bitumen.

Sour oil

Crude oil containing free sulphur, hydrogen sulphide or other sulphur compounds.

Sour gas

Raw natural gas that contains quantities of hydrogen sulphide, carbon dioxide, and other sulphide-based compounds in sufficient quantities to pose a public safety hazard if released, or result in unacceptable off-lease odours if vented to the atmosphere.

Standard reference conditions

Most equipment manufacturers reference flow, concentration and equipment performance data at ISO standard conditions of 15( C, 101.325 kPa, sea level and 0.0% relative humidity.

Stock tank vapours

The small volume of dissolved gas present in oil storage tanks that may be released from the tanks.

Suspension

The cessation of normal production, operation or injection activities at a facility.

Sweet gas

Raw natural gas with a relatively low concentration of sulphur compounds, such as hydrogen sulphide.

Synthetic crude oil

A mixture of hydrocarbons, similar to crude oil, derived by upgrading bitumen from oil sands.

Tar sands oil (or crude bitumen)

Mixtures of liquid hydrocarbons derived wholly from bitumen-impregnated sands (or oil sands) that require further processing other than mechanical blending before becoming finished petroleum products.

Total petroleum stocks

The volume of crude oil (including lease condensate), natural gas plant liquids and petroleum products held by crude oil producers, storers of crude oil, companies transporting crude oil by water, crude oil pipeline companies, refining companies, product pipeline companies and bulk terminal companies.  Included are domestic oil and foreign oil that have cleared customs for domestic consumption (i.e.  foreign oil in-transit to the receiving country and foreign oil held in bonded storage, including oil in the foreign trades zone, are excluded from these stock statistics).  All stocks are reported on a custody basis, regardless of ownership of the oil.

Wet natural gas

Field gas that needs to be processed to extract natural gas liquids in order to meet contract hydrocarbon dew point requirements.

1.5 Equipment terminology

Ancillary equipment

Any of the following pieces of equipment: pumps, pressure relief devices, sampling connection systems, open-ended valves, or lines, valves, flanges, or other connectors.

API separator

A gravity-type oil-water separator, such as those described in American Petroleum Institute Publication No.  421.  These separators are used for primary treatment of oily water discharged from process sewer systems.  Typically, the separator comprises one or more open channels in parallel.  Each channel is equipped with a surface oil skimmer and a sludge collection system.

Boiler

An enclosed device using controlled flame combustion and having the primary purpose of recovering and exporting thermal energy in the form of steam or hot water.

Centrifugal compressor seal systems

Centrifugal compressors generally require shaft-end seals between the compressor and bearing housings.  Either face-contact oil-lubricated mechanical seals or oil-ring shaft seals, or dry-gas shaft seals are used.  The amount of leakage from a given seal will tend to increase with wear between the seal and compressor shaft, operating pressure and rotational speed of the shaft.

Closed-vent system

A system that is not open to the atmosphere and is composed of piping, duct work, connections, and if necessary, flow inducing devices that transport gas or vapour from an emission point to one or more control devices.

Combustion device

An individual unit of equipment, such as a flare, incinerator, process heater or boiler, used for the combustion of organic emissions.

Connectors

Any flanged or threaded connection, or mechanical coupling, but excluding all welded or back-welded connections.  If properly installed and maintained, a connector can provide virtually leak-free service for extended periods of time.  However, there are many factors that can cause leakage problems to arise.  Some of the common causes include vibration, thermal stress and cycles, dirty or damaged contact surfaces, incorrect sealing material, improper tightening, misalignment and external abuse.

Control device

Any equipment used for recovering or oxidizing waste natural gas or VOC (volatile organic compound) vapours.  Such equipment includes, but is not limited to, absorbers, carbon adsorbers, condensers, incinerators, flares, boilers and process heaters.

Cover

A device that is placed on top of, or over, a material such that the entire surface area of the material is enclosed and sealed.  A cover may have openings, such as access hatches, sampling ports and gauge wells, if those openings are necessary for operation, inspection, maintenance or repair of the unit on which the cover is installed, provided that each opening is closed and sealed when the opening is not in use.  In addition, a cover may have one or more safety devices.  Examples of a cover include, but are not limited to, a fixed-roof installed on a tank, an external floating roof installed on a tank and a lid installed on a drum or other container.

Dissolved-air flotation (DAF) separator
Gravity-type oil-water separator equipped with a method for introducing compressed air at the bottom of the separator near the inlet to aid the floatation of suspended oil and solids particles (i.e.  dissolved air floatation thickening).  A DAF separator is generally used in conjunction with an API separator.  The API separator removes the gross free hydrocarbon products that readily float while the DAF separator is used to polish the effluent from the API separator.

Emulsion treater – see heater-treater

Flare and vent systems

Venting and flaring are common methods of disposing of waste gas volumes at oil and gas facilities.  The stacks are designed to provide safe atmospheric dispersion of the effluent.  Flares are normally used where the waste gas contains odorous or toxic components (e.g.  hydrogen sulphide).  Otherwise, the gas is usually vented.  Typically, separate flare/vent systems are used for high- and low-pressure waste gas streams.

Heater–treater

A vessel that heats an emulsion and removes water and gas from oil to raise it to a quality acceptable for a pipeline or other means of transport.  A heater–treater is a combination of a heater, free-water knockout device, and oil and gas separator.
Incinerator

An enclosed combustion device that is used for destroying organic compounds.  Auxiliary fuel may be used to heat waste gas to combustion temperatures.  An energy recovery section is not physically formed into one manufactured or assembled unit with the combustion section; rather, the energy recovery section is a separate section following the combustion section and the two are joined by ducts or connections carrying flue gas.  The above energy recovery section limitation does not apply to an energy recovery section used solely to preheat the incoming vent stream or combustion air.

Line heater

An indirectly fired heater used to heat fluid in a pipeline to above hydrate or freezing temperatures.

Direct-fired heater

The combustion gases occupy most of the heater volume and heat the process stream contained in pipes arranged in front of refractory walls (the radiant section) and in a bundle in the upper portion (the convective section).  Convective heaters are a special application in which there is only a convective section.  

Flare

An open flame used for routine or emergency disposal of waste gas.  There are a variety of different types of flares, including: flare pits, flare stacks, enclosed flares and ground flares.

Fixed roof

A cover that is mounted on a storage vessel and that does not move with fluctuations in liquid level.

Flow indicator

A device that indicates whether gas flow is present in a line or whether the valve position would allow gas flow to be present in a line.

Fire-tube heaters

Combustion gases are contained in a fire-tube that is surrounded by a liquid that fills the heater shell.  This liquid may be either the process stream or a heat medium that surrounds the coil bundle containing the process stream.  Common applications are indirect-fired, water-bath heaters (line heaters) and glycol reboilers.

Gas-condensate-glycol (GCG) separator

A two- or three-phase separator through which the “rich” glycol stream of a glycol dehydration unit is passed to remove entrained gas and hydrocarbon liquid.  The GCG separator is commonly referred to as a flash separator or flash tank.

Glycol dehydrator
A device in which a liquid glycol, e.g.  ethylene glycol, diethylene glycol or triethylene glycol absorbent, directly contacts a natural gas stream and absorbs water in a contact tower or absorption column (absorber).  The glycol contacts and absorbs water vapour and other gas stream constituents from the natural gas and becomes “rich” glycol.  This glycol is then regenerated in the glycol dehydration unit reboiler.  The “lean” glycol is then recycled.

Glycol dehydrator reboiler vent

The vent through which exhaust from the reboiler of a glycol dehydration unit passes from the reboiler to the atmosphere or to a control device.

Integral compressor

A reciprocating compressor that shares a common crankshaft and crankcase with the engine driving the compressor.

Open-ended valves and lines

Any valve that can release process fluids directly to the atmosphere in the event of leakage past the valve seat.  The leakage may result from improper seating due to an obstruction or sludge accumulation, or because of a damaged or worn seat.  An open-ended line is any segment of pipe that can be attached to such a valve and that opens to the atmosphere at the other end.

Few open-ended valves and lines are designed into process systems.  However, actual numbers can be quite substantial at some sites due to poor operating practices and various process modifications that might occur over time.  

Some common examples of instances where this type of source may occur are listed below:

· scrubber, compressor-unit, station and mainline blowdown valves

· supply-gas valve for a gas-operated engine starter (i.e.  where natural gas is the supply medium)

· instrument block valves where the instrument has been removed for repair or other reasons

· purge or sampling points.

Pig

A device, with optional elastomer cups, that is inserted into a pipeline and pushed along by the flowing fluid to perform any one of a number of functions: cleaning, displacement, batching or internal inspection.  It gets its name from the squealing noises the pipeline pigs made when first used.

Pig launcher

A piping arrangement that allows pigs to be launched into a pipeline without stopping flow.

Pig passage indicator

A device installed on a pipeline to indicate the passage of a pig.  A visual or electrical indication, or combination thereof, is given when the pig passes.  Pig indicators can also be used in automated systems for valve sequencing.  A non-intrusive model, which does not require a tap, is also available.

Pig receiver

A piping arrangement that allows pigs to be removed from a pipeline without stopping flow.

Pressure-relief or safety valves

These are used to protect process piping and vessels from being accidentally over-pressured.  They are spring loaded so that they are fully closed when the upstream pressure is below the set point, and only open when the set point is exceeded.  Relief valves open in proportion to the amount of overpressure, to provide modulated venting.  Safety valves pop to a full-open position on activation.  

When relief or safety valves reseat after having been activated, they often leak because the original tight seat is not regained either due to damage of the seating surface or a build-up of foreign material on the seat plug.  As a result, they are often responsible for fugitive emissions.  Another problem develops if the operating pressure is too close to the set pressure, causing the valve to “simmer” or “pop” at the set pressure.  

Gas that leaks from a pressure-relief valve may be detected at the end of the vent pipe (or horn).  Additionally, there normally is a monitoring port located on the bottom of the horn near the valve.

Process heater

An enclosed device using a controlled flame, the primary purpose of which is to transfer heat to a process fluid or process material that is not a fluid, or to a heat transfer material for use in a process (rather than for steam generation).

Process vessel

A heater, dehydrator, separator, treater or any vessel used in the processing or treatment of produced gas or oil.

Pump seals

Positive displacement pumps are normally used for pumping hydrocarbon liquids at oil and gas facilities.  Positive displacement pumps have a reciprocating piston, diaphragm or plunger, or else a rotary screw or gear.

Packing, with or without a sealant, is the simplest means of controlling leakage around the pump shaft.  It can be used on both rotating and reciprocating pumps.  Specially designed packing materials are available for different types of service.  The selected material is placed in a stuffing box and the packing gland is tightened to compress the packing around the shaft.  All packings leak and generally require frequent gland tightening and periodic packing replacement.

Particulate contamination, overheating, seal wear, sliding seal leakage and vibration contribute to increased leakage rates over time.

Reciprocating compressor

A piece of equipment that increases the pressure of a process gas by positive displacement, employing linear movement of the drive shaft.

Reciprocating compressor packing systems

These are used on reciprocating compressors to control leakage around the piston rod on each cylinder.  Conventional packing systems have always been prone to leaking, even under the best of conditions.  According to one manufacturer, leakage from within the cylinder or through any of the various vents will be on the order of 1.7 to 3.4 m3/h under normal conditions and for most gases.  However, these rates may increase rapidly as normal wear and degradation of the system occur.

Relief device

A device used only to release an unplanned, non-routine discharge in order to avoid safety hazards or equipment damage.  A relief device discharge can result from operator error, a malfunction, such as a power failure or equipment failure, or other unexpected cause that requires immediate venting of gas from process equipment in order to avoid safety hazards or equipment damage.

Safety device

A device that meets both of the following conditions: it is not used for planned or routine venting of liquids, gases or fumes from the unit or equipment on which the device is installed; and it remains in a closed, sealed position at all times except when an unplanned event requires that the device open for the purpose of preventing physical damage or permanent deformation of the unit or equipment on which the device is installed in accordance with good engineering and safety practices for handling flammable, combustible, explosive or other hazardous materials.  Examples of unplanned events, which might require a safety device to open, include failure of an essential equipment component or a sudden power outage.

Stabilizer

A heated pressure vessel used to boil off the volatile fraction of a liquid stream to produce a less volatile product suitable for storage in tanks at atmospheric pressure.  

Storage vessel

A tank or other vessel that is designed to contain an accumulation of crude oil, condensate, intermediate hydrocarbon liquids or produced water and that is constructed primarily of non-earthen materials (e.g.  wood, concrete, steel and plastic) that provide structural support.

Storage vessel with the potential for flash emissions
Any storage vessel that receives hydrocarbon liquids containing dissolved natural gas that will evolve from solution when the fluid pressure is reduced.

Tailings pond (or impoundment)

An open lagoon into which wastewater contaminated with solid pollutants is placed and allowed to stand.  The solid pollutants suspended in the water sink to the bottom of the lagoon.  Depending on the design, liquid contaminated with dissolved pollutants may be allowed to overflow out of the enclosure.
Tank

A device designed to contain materials produced, generated and used by the petroleum industry.  It is constructed of impervious materials, such as concrete, plastic, fibreglass-reinforced plastic or steel that provides structural support.

Turnaround

A scheduled large-scale maintenance activity wherein an entire process unit is taken offstream for an extended period for comprehensive revamp and renewal.

Valve

A device for controlling the flow of a fluid.  There are three main locations on a typical valve where leakage may occur: (1) from the valve body and around the valve stem, (2) around the end connections, or (3) past the valve seat.  Leaks of the first type are referred to as valve leaks.  Emissions from the end connections are classified as connector leaks.  Leakage past the valve seat is a potential source of emissions if the valve, or any downstream piping, are open to the atmosphere.  This is referred to as an open-ended valve or line.

The potential leak points on each of the different types of valves are, as applicable, around the valve stem, body seals (e.g.  where the bonnet bolts to the valve body, retainer connections), body fittings (e.g.  grease nipples, bleed ports), packing guide, and any monitoring ports on the stem packing system.  Typically, the valve-stem packing is the most likely of these parts to leak.

The different valve types include gate, globe, butterfly, ball and plug.  The first two types are a rising-stem design, and the rest are quarter-turn valves.  Valves may either be equipped with a hand-wheel or lever for manual operations, or an actuator or motor for automated operation.


1.6 Emissions terminology

Accidental discharges

Releases of oil, produced water, process chemicals and/or natural gas to the environment by human error, equipment malfunction or a major equipment failure (e.g.  pipeline break, well blowout, explosion).

Equipment leaks

Emissions of natural gas or hydrocarbon liquids from equipment components (i.e.  valves, connectors, compressor seals, pump seals, pressure relief devices and sampling systems).

Filling losses

Evaporation losses that occur during the filling of tank trucks, tanker rail cars and marine tankers.

Flaring emissions

Combustion products (e.g.  CO2, H2O, SO2 and N2O) and products of incomplete combustion (e.g.  CH4 and VOCs) emitted by the flaring of waste gas volumes.

Fugitive emissions

The sum of emissions from accidental discharges, equipment leaks, filling losses, flaring, pipeline leaks, storage losses, venting and all other direct emissions except those from fuel use.

Pipeline leak

Fugitive emission through a small opening in the wall of a pipeline (e.g.  due to corrosion or material defects) or from valves, fittings or connectors attached to a pipeline.

Storage losses

Working, breathing and flashing losses from storage tanks.

Vented emissions

Pollutant releases to the atmosphere by design or operational practice.  They may occur on either a continuous or an intermittent basis.  The most common causes or sources of venting are gas operated devices that use natural gas as the supply medium (e.g.  compressor start motors, chemical injection and odourization pumps, instrument control loops, valve actuators and some types of glycol circulation pumps), equipment blowdowns and purging activities, and venting of still-column off-gas by glycol dehydrators.







































� 	The engine governor controls engine speed, and in some generator applications, generator load.  Hydra-mechanical governors sense engine speed mechanically, and use the engine’s oil pressure to hydraulically move the actuator controlling fuel flow to the cylinders.
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