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About the Regulator

The BC Energy Regulator (Regulator or BCER) is the single-window regulatory agency
with responsibilities for regulating oil and gas activities in British Columbia, including
exploration, development, pipeline transportation and reclamation.

The Regulator’s core roles include reviewing and assessing applications for industry
activity, consulting with First Nations, ensuring industry complies with provincial legislation
and cooperating with partner agencies. The public interest is protected by ensuring public safety, protecting the
environment, conserving petroleum resources, and ensuring equitable participation in production.

Vision, Mission and Values
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A resilient energy future where B.C.'s energy resource activities

are safe, environmentally leading and socially responsible.
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Mission

We regulate the life cycle of energy resource activities in
B.C., from site planning to restoration, ensuring activities
are undertaken in a manner that:
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Profects Supports reconciliation
public safety and the with Indigenous peoples Respect is our commitment to listen, accept and value
environment and the transition to diverse perspectives.
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ow-carbon energy Integrity is our commitment to the principles of faimess,

trust and accountability.
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Transparency is our commitment to be open and provide
Jl clear information on decisions, operations and actions.
Conserves Fosters a sound Innovation is our commitment to leam, adapt, act and grow.
ene econormy and social . . . o .
oy y ) Responsiveness is our commitment to listening and timely
resources well-being . .
and meaningful action.
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Additional Guidance

As with all Regulator documents, this document does not take the place of applicable legislation. Readers are
encouraged to become familiar with the acts and regulations and seek direction from Regulator staff for
clarification.

The Regulator publishes both application and operations manuals and guides. The application manual provides
guidance to applicants in preparing and applying for permits and the regulatory requirements in the planning and
application stages. The operation manual details the reporting, compliance, and regulatory obligations of the
permit holder. Regulator manuals focus on requirements and processes associated with the Regulator’s legislative
authorities. Some activities may require additional requirements and approvals from other regulators or create
obligations under other statutes. It is the applicant and permit holder’s responsibility to know and uphold all legal
obligations and responsibilities. For example, Federal Fisheries Act, Transportation Act, Highway Act, Workers
Compensation Act and Wildlife Act.

Throughout the document there are references to guides, forms, tables and definitions to assist in creating and
submitting all required information. Additional resources include:

e Glossary and acronym listing on the Regulator website.

o Documentation and guidelines on the Regulator website.

o Frequently asked questions on the Regulator website.

o Advisories, bulletins, reports and directives on the Regulator website.

e Regulations and Acts listed on the Regulator website.

In addition, this document may reference some application types and forms to be submitted outside of the
Application Management System but made available on the Regulator's website. Application types and forms
include:

o Heritage Conservation Act, Section 12
e Road use permits

o Water licences

e Master licence to cut

o Certificate of restoration

o Waste discharge permit

e Experimental scheme application

o Permit extension application
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BC Measurement Guideline

Guideline Revisions

The BCER is committed to the continuous improvement of its documentation. Revisions to the documentation are
highlighted in this section and are posted to the Documentation Section of the BCER’s website. Stakeholders are
invited to provide input or feedback on BCER documentation to ServiceDesk@BC-ER.ca or submit feedback
using the feedback form.

1. Version Posted . Chapter Summary of
Number Date Effective Date Section Revision(s)
20 Various Convert document to
Nov 2, 2018 Nov 5, 2018 standard BCER format.
21 Various Updates to harmonize with
June 1, 2020 July 1, 2020 AER D17,
29 June 22. 2020 June 22. 2020 6.12 Updated requirements for
’ ’ Petrinex submissions.
23 Various Updates to harmonize with
Nov, 2021 Nov, 2021 AER D17.
Update name, logo, and
24 Oct 25. 2023 Nov 1. 2023 19and 2.2 links. Align wording and add

links to applicable D&PR
sections.

Introduction

The BC Measurement Guideline has been prepared by the BCER to provide regulatory guidance regarding a permit
holder's measurement obligations under section 53 of the Drilling and Production Regulation, B.C. Reg. 282/2010
Drilling and Production Regulation - DPR

Permit holders, facility owners and operators may have tax reporting and payment obligations under British
Columbia’s Motor Fuel Tax Act, and/or Carbon Tax Act. For information, please see Motor Fuel Tax & Carbon Tax or
contact the Ministry of Finance (FIN); Toll free in Canada at 1-877-388-4440, or by email at
CTBTaxQuestions@gov.bc.ca. Meters used to report motor fuel or carbon tax are considered to be fuel gas meters
and are within the scope of this Guideline.

In this Guideline, the term “measurement” is used to include measurement, estimation, accounting, and reporting.
While measurement allows the determination of a volume, accounting and reporting are integral components of
measurement in that after a fluid volume is “measured”, mathematical procedures (accounting) and/or estimation may
have to be employed to arrive at the desired volume to be “reported”.
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BC Measurement Guideline

This Guideline is not intended to take the place of the applicable legislation. Adherence to the standards and practices
in this Guideline are considered an effective way for permit holders to achieve compliance with the applicable
regulatory requirements relating to measurement. Deviation from these standards and practices will be evaluated on
their demonstrated effectiveness, in accordance with the objectives for measurement as set out in this Guideline.

Permit holders may choose to include some or all of this Measurement Guideline into their own internal standards and
practices. To facilitate such adoption, the guidance contained in this Guideline has been written in normative (or
mandatory) language.

Intent: This Guideline specifies:

1) what and how volumes must be measured,
2) what, where, and how volumes may be estimated,

3) if accounting procedures must be performed on the measured volumes and what these procedures
are,

4) what data must be kept for audit purposes, and

5) what resultant volumes must be reported to the Ministry of Finance (FIN).
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British Columbia Adopts Petrinex

British Columbia, represented by the Ministry of Finance (FIN), the BC Energy Regulator (BCER), and the Ministry of
Energy, Mines and Low Carbon Innovation (EMLI), has initiated a project to move aspects of oil and gas reporting to
Petrinex, Canada’s Petroleum Information Network.

Petrinex is a proven, internet-based, joint strategic organization and system, for managing and exchanging
volumetrics, royalty billing, regulatory activities, and commercial information, supporting Canada’s upstream oil and
gas industry. Both Industry and Government represent it. The Canadian Association of Petroleum Producers (CAPP)
and the Explorers and Producers Association of Canada (EPAC) represent industry.

Petrinex contributes to substantial improvement in the efficiency, accessibility and quality of information communicated
between oil and gas permit holders, operators, producers, Government, and industry partners. See the Petrinex website
at Petrinex.ca.

In Alberta, oil and gas operators have been using Petrinex for volumetric, infrastructure, and royalty-related reporting,
since October 2002, and March 2012 in Saskatchewan. Petrinex reporting includes the mandated reporting to provincial
ministries and regulators, as well as non-mandatory reporting, such as Industry-to-Industry partner reporting. Benefits
from the move to Petrinex, include:

¢ A single-window venue for all stakeholders to access to secure, timely, and accurate volumetric data.

o A standardization of interfaces, enhanced completeness and reporting accuracy with company production
accounting, financial, and other systems.

e Tools to assure submissions for Government and Industry processes are timely, correct, and complete.

¢ Opportunity for greater transparency, paperless partner reporting of production data information and business
processes between all stakeholders.

o Consultation mechanisms that provide opportunities for Industry and Government to work together to achieve the
best possible administrative processes for all stakeholders.

See — Appendix H - PETRINEX Facility Types and Subtypes for volumetric reporting in BC.

Contact Information

Petrinex support web site: Petrinexsupport@Petrinex.ca ; phone 1-800-992-1144

BCER Petrinex Info ; BCER measurement contact ; Brian Summers, brian.summers@bc-er.ca ; phone 250-794-5315

Ministry of Finance; Qil&GasRoyaltyQuestions@gov.bc.ca ; phone 1-800-667-1182
Ministry of Energy, Mines Low Carbon Innovation; servicebc@gov.bc.ca ; phone 1-800-663-7867

Content Additions

Additions to content from the previous release have been identified by blue text throughout this manual. The following
list provides a summary to identify the additions that have been applied to this guideline from the last release in Nov,
2021.
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What’s New in this Edition?

1. 1.9 Measurement Schematic- added “A facility permit holder must maintain up-to-date metering schematics”
to align with the Drilling and Production Regulation 78 (1).

2. 1.9.1.1(1) added ‘BCER” facility “(FAC)" and “Petrinex Identifier” to clarify what associated battery facility
codes are required.

3. Various — as applicable, where it makes sense, change “accounting” to reporting to better align with the
D&PR 53 a (iii) wording “each product stream used for reporting purpose at a facility, and”

Content Omissions

None

Definitions

Many terms used in this Guideline are defined in the Glossary However, many critically important definitions are also
included within applicable Chapters throughout the manual.
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1. Chapter 1- Standards of Accuracy

1.1. Introduction

The BCER has adopted standards of accuracy for gas and liquid measurement that take into account such concerns as
royalty, equity, reservoir engineering, declining production rates, and aging equipment. These standards have evolved,
but originated from a 1972 Energy Resources Conservation Board hearing decision that determined a need for pool
production accuracy standards of 2.0 per cent for oil, 3.0 per cent for gas, and 5.0 per cent for water. The current
standards of accuracy stated as “maximum uncertainty of monthly volume” and/or “single point measurement
uncertainty.” The uncertainties must be applied as “plus/minus” (e.g., £5%).

Measurement at delivery and sales points must meet the highest accuracy standards because volumes determined at
these points have a direct impact on royalty determination. Other measurement points that play a role in the overall
accounting process are subject to less stringent accuracy standards to accommodate physical limitations and/or
economics.

Out-of-province fluid deliveries involve a model of delivery and sales point requirements that are covered in Chapter 7
Cross Border Measurement.

The specific standards of accuracy are summarized in section 1.7 of this Chapter.
1.2. Applicability and Use of Uncertainties

The BCER has adopted the following uncertainty level requirements for equipment and/or procedures relating to
measurement, accounting, and reporting for various aspects of oil and gas production and processing operations.

Deviations from the minimum requirements for equipment and methods may be considered if it is in accordance with
the following:

1) No royalty, equity, or reservoir engineering concerns are associated with the volumes being measured and the
operator is able to demonstrate that the alternative measurement equipment and/or procedures will provide
measurement accuracy within the applicable uncertainties.

2) Insome cases, as described in Chapter 5 Site-Specific Deviation from Base Requirements the operator may deviate
from the minimum requirements without BCER approval, provided that specific criteria are met. Operators may
also apply for approval to deviate from the minimum requirements if the specific criteria are not met.

3) If royalty, equity, or engineering concerns are associated with the volumes being measured, an operator may be
allowed, on application, to deviate from the minimum requirements. The application must demonstrate that the
proposed alternative measurement equipment and/or procedures will either provide measurement accuracy within
the applicable uncertainties or meet specific criteria described in Chapter 5 Site Specific Deviation from Base
Requirements. Applications will also be considered if measurement accuracy will be marginally outside the
uncertainty limits or if the specified criteria will be marginally exceeded. In such cases, BCER inspectors and
auditors will review the operators’ records for documentation to confirm that approval has been obtained to deviate
from the minimum requirements and for compliance with the approval conditions.
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1.3. Maximum Uncertainty of Monthly Volume

FIN requires production data to be reported on a calendar month basis. “Maximum Uncertainty of Monthly Volume”
relates to the limits applicable to equipment and/or procedures used to determine the total monthly volume. Total monthly
volumes may result from a single month-long measurement, but more often result from a combination of individual
measurements and/or estimations.

For example, consider a well in an oil proration battery/facility to which a maximum uncertainty of the monthly volume
would apply:

1) First, the well is tested, and the oil test rate is used to estimate the well's production for the period until the next test
is conducted.

2) The well’s total estimated oil production for the month is combined with the month'’s estimated oil production from
the other wells in the battery/facility to arrive at the total estimated monthly oil production for the battery/facility.

3) The total actual monthly oil production for the battery/facility is determined based on metered deliveries out of the
battery/facility and inventory change.

4) A proration factor is determined by dividing the actual battery/facility production by the estimated battery/facility
production.

5) The proration factor is multiplied by the well's estimated production to determine the well’s actual monthly
production.

1.4. Single Point Measurement Uncertainty

“Single point measurement uncertainty” relates to the limits applicable to equipment and/or procedures used to
determine a specific volume at a single measurement point. The oil volume determined during a 24-hour well test
conducted on a well in a proration battery/facility is an example of a specific volume determination to which a single
point measurement uncertainty limit would apply.

1.5. Confidence Level

The stated uncertainties are not absolute limits. The confidence level, which indicates the probability that true values
will be within the stated range, is 95%. This implies that there is a 95% probability (or 19 chances in 20) that the true
value will be within the stated range.

1.6. Determination of Uncertainties

The uncertainties referred to relate to the accuracies associated with measurement devices, device maintenance,
sample gathering and analysis, variable operating conditions, etc. These uncertainties are for single-phase specific
volume determination points of specific fluids (i.e., oil, condensate, gas, or water) or for combinations of two or more
such points. These uncertainties do not relate to comparisons of two or more measurement points, such as comparison
of inlet volumes to outlet volumes. Such comparisons are typically expressed as proration factors, allocation factors, or
metering differences.
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The uncertainties are relevant to equipment at the time of installation. No uncertainty adjustment is required to account
for the effects of multiphase fluids, wear, sludge or scale buildup, etc., as it is accepted that such conditions would
constitute a bias error to be monitored and accounted for through the use of proration factors, allocation factors, or
metering differences.

The methods to be used for determining and combining uncertainties are found in the latest edition of the American
Petroleum Institute (API) Manual of Petroleum Measurement Standards (MPMS), Chapter 13, “Statistical Aspects of
Measuring and Sampling” or in the latest edition of the International Organization for Standardization (ISO) Glossary,
Standard 5168: Measurement of Fluid Flow—Estimation of Uncertainty of a Flow-Rate Measurement.

1.6.1. Sample Calculation

Determination of single point measurement uncertainty for well oil (proration battery/facility) using “root sum square”
methodology:

For oillemulsion measurement,

Oil meter uncertainty = 0.5% (typical manufacturer’s specification)

Meter proving uncertainty = 1.5%

Sediments and water (S&W) determination uncertainty = 0.5%

Combined uncertainty = v [(0.5)2 + (1.5)2 + (0.5) = 1.66% (rounded to 2.0%)

For delivery point gas measurement,

Primary measurement device — gas meter uncertainty = 1.0%
Secondary device - (pulse counter or transducer, etc.) uncertainty = 0.5%
Secondary device calibration uncertainty = 0.5%
Tertiary device - (flow calculation, EFM, etc.) uncertainty = 0.2%
Gas sampling and analysis uncertainty = 1.5%
Combined uncertainty =V[(1.0)2 + (0.5)2 + (0.5)2 + (0.2)2 + (1.5)2]

=1.95% (rounded to 2.0%)
1.7. Explanation of Standards of Accuracy

The following section explains standards of accuracy for oil, gas, and injection/disposal systems.

For further details pertaining to fluid deliveries involving Cross Border Measurement, refer to Chapter 7 Cross Border
Measurement.

1.7.1.  Oil Systems
1.7.1.1. Total Battery/Facility Oil (delivery point measurement), including Single-Well
Batteries/Facilities.

For the schematic below:

m = single point measurement uncertainty
M = Maximum uncertainty of monthly volume
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Figure 1.7-1 Total Battery / Facility Oil (Delivery Point Measurement)
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Single point measurement uncertainty:

Delivery point measures greater than 100mé/d = 0.5%
Delivery point measures less than or equal to 100m3/d = 1%
Maximum uncertainty of monthly volume = N/A

The uncertainty of the monthly volume will vary, depending on the number of individual measurements that are
combined to yield the total monthly volume.

The term “delivery point measurement” refers to the point at which the oil production from a battery/facility is metered.
If clean oil is delivered directly into a pipeline system (Lease Automatic Custody Transfer [LACT] measurement) or
trucked to a pipeline terminal, this point can also be referred to as the “custody transfer point”. The “delivery point”
terminology is from the perspective of the producing battery/facility, but the receiving battery/facility (pipeline, terminal,
custom treating facility, other battery/facility, etc.) may refer to this point as their “receipt point”. The oil volume
determined at the delivery point is used in all subsequent transactions involving the oil from the battery/facility.
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The measurement equipment and/or procedures must be capable of determining the oil volume within the stated
uncertainties if clean oil is being metered.

If the oil volume delivered out of a battery/facility is included in an oil/water emulsion, the stated uncertainties apply to
the total emulsion volume determination only. It is accepted that potential errors associated with obtaining and analyzing
a representative emulsion sample may prevent the oil volume from being determined within the stated uncertainties.

For facilities that receive oil volumes from other batteries/facilities totaling 100m3/d or less, the single point measurement
uncertainty has been increased to allow for the economical handling of oil when minimal receipt volumes would not
justify the added expense for improved measurement equipment and/or procedures.

1.7.1.2. Total Battery / Facility Gas

Includes gas that is vented, flared, or used as fuel, including single-well batteries/facilities also referred to as
“associated gas”, as it is the gas produced in association with oil production at oil wells.

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-2 Total Battery / Facility Gas
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Single point measurement uncertainty:

>16.9e3m3/d = 3%

>0.5e3m?/d but <16.9e’m?/d = 3%

<0.5e3m?/d = 10%

Maximum uncertainty of monthly volume:

>16.9e3m?%d = 5%

>0.5e3m?/d but <16.9e3m?d = 10%

<0.5e3m?d = 20%

Note that M is dependent on combined deliveries, fuel, flare, and vented gas measurement.

The maximum uncertainty of total monthly battery/facility gas volumes allows for reduced emphasis on accuracy as gas
production rates decline. For gas rates up to 0.5e°m?d, the gas volumes may be determined by using estimates;
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therefore, the maximum uncertainty of monthly volume is set at 20%. If gas rates exceed 0.5e3m?%d, the gas must be
metered; however, a component of the total monthly gas volume may include estimates for low volumes of fuel, or
vented or flare gas that may add to the monthly uncertainty. At the highest gas production rates, it is expected the use
of estimates will be minimal or at least have a minor impact on the accuracy of the total monthly gas volume, thereby
resulting in the 5% maximum uncertainty of monthly volume.

The equipment and/or procedures used to determine the measured gas volumes (when measurement is required) must
be capable of meeting a 3% single point measurement uncertainty. Because of the difficulty associated with measuring
very low gas rates, the equipment and/or procedures used in determining gas-oil ratios or other factors to be used in
estimating gas volumes where rates do not exceed 0.5e°m?3/d are expected to be capable of meeting a 10% single point
measurement uncertainty.

1.7.1.3. Total Battery / Facility Water, including Single-Well Batteries / Facilities

For the schematic below:
M = maximum uncertainty of monthly volume

Figure 1.7-3 Total Battery / Facility Water, Including Single-Well Batteries / Facilities
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»  andorGas Plant
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Water
No Single point measurement uncertainty requirement.
Maximum uncertainty of monthly volume relates to determination of total monthly Volumes (M ).

Maximum uncertainty of monthly volume:

>50m3/month = 5%

<50mé/month = 20%

Single point measurement uncertainty = N/A

Total battery/facility water may be determined by measurement or estimation, depending on production rates, so no
basic requirement has been set for single point measurement uncertainty.

Total battery/facility water production volumes not exceeding 50m%month may be determined by estimation; therefore,
the maximum uncertainty of monthly volume is set at 20%.

If the total battery/facility water production volumes exceed 50m3/month, the water must be separated from the oil and
metered; therefore, the maximum uncertainty of monthly volume is set at 5%.
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1.7.1.4. Well Oil (Proration Battery / Facility)

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-4 Oil Well (Proration Battery / Facility)
7 ™
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Single point measurement uncertainty:
All classes = 2%

Maximum uncertainty of monthly volume:
High >30m?%d = 5%

Medium >6m?%d but <30m%d = 10%

Low >2m3/d but <6m3/d = 20%

Stripper <2m3/d = 40%

M is dependent on oil and gas test volumes and the number of days the test is used for estimating production, plus
correction by a proration factor.

The maximum uncertainty of monthly well oil production volumes for light and medium density oil wells in proration
batteries/facilities has been developed to allow for reduced emphasis on accuracy as oil production rates decline. Rather
than being determined by continuous measurement, monthly well oil production volumes are estimated from well tests
and corrected by the use of proration factors to result in “actual” volumes. Two factors contribute to a reduced certainty
that the reported monthly oil production volume will be accurate: lower rate wells are allowed reduced testing frequencies
and wells may exhibit erratic production rates between tests.

The equipment and/or procedures used to determine oil volumes during the well tests must be capable of meeting a
2% single point measurement uncertainty for all classes of wells.

1.7.1.5. Well Gas (Proration Battery / Facility)

Oil well's “well gas” production is also referred to as “solution or associated gas” because it is the gas produced in
association with oil production at oil wells.
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For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-5 Oil Well (Proration Battery / Facility)
. ™\
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Single point measurement uncertainty
>16.9e3m3¥d = 3%

>0.5e°m3/d but <16.9e3m?%d = 3%
<0.5e3m?d = 10%

Maximum uncertainty of monthly volume:
>16.9e°m/d = 5%

>0.5e3m?/d but <16.9e3m?/d = 10%
<0.5e3m3/d = 20%

M is dependent on oil and gas test volumes and the number of days the test is used for estimating production, plus
correction by a proration factor.

The maximum uncertainty of monthly oil well gas volumes has been developed to allow for reduced emphasis on
accuracy as gas production rates decline. Rather than being determined by continuous measurement, monthly oil well
gas production volumes are estimated from well tests and corrected by the use of proration factors to result in “actual”
volumes. Two factors contribute to a reduced certainty that the reported monthly oil production volume will be accurate:
lower rate wells are allowed reduced testing frequencies and wells may exhibit erratic production rates between tests.
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For gas rates up to 0.5e3m?/d, the well test gas volume may be determined by using estimates; therefore, the maximum
uncertainty of monthly volume is set at 20%. If gas rates exceed 0.5e°m?d, the test gas must be metered, however a
component of a well’s total test gas volume may include estimates for solution gas dissolved in the test oil volume (gas-
in-solution), which may add to the monthly uncertainty. At the highest gas production rates, it is expected that the use
of estimates will be minimal or at least have a minor impact on the accuracy of the total monthly gas volume, thereby
resulting in the 5% maximum uncertainty of monthly volume.

The equipment and/or procedures used to determine the measured test gas volumes (if measurement is required) must
be capable of meeting a 3% single point measurement uncertainty. Because of the difficulty associated with measuring
very low gas rates, the equipment and/or procedures used in determining gas-oil ratios or other factors to be used in
estimating gas volumes if rates do not exceed 0.5e3m?/d are expected to be capable of meeting a 10% single point
measurement uncertainty.

1.7.1.6. Well Water (Proration Battery / Facility)

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-6 Water Well (Proration Battery / Facility)

/_ Facility, Battery, _\
= Gas Gathering
Syslem,
and / or Gas
Cias Plant
. ' ’ — o il
F a ' S
Wells — r Oil Battery/  |——® ..
Oil & GIS Facility
. Water
@ L Water
= Disposal

. /

Single point measurement uncertainty = 10%

Maximum uncertainty of monthly volume = N/A

The uncertainty of the monthly volume will vary, depending on the method used to determine test water rates and the
frequency of well tests.

Rather than being determined by continuous measurement, monthly oil well water production volumes are estimated
from well tests and corrected by the use of proration factors to result in “actual” volumes. The water rates determined
during the well tests may be inferred from determining the water content of emulsion samples, and in some cases,
estimates may be used to determine water rates. Therefore, the single point measurement uncertainty is set at 10%.
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BC Measurement Guideline

1.7.2. Gas Systems

1.7.2.1. Gas Deliveries

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-7 Gas Deliveries (Sales Gas)

4 ™
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Gathering System Tnjection Systems,
: or Fuel for other Facilities

N /

Single point measurement uncertainty = 2%
Maximum uncertainty of monthly volume = N/A

The total monthly volume may result from a single month-long measurement, making the uncertainty of the monthly
volume equivalent to the single point measurement uncertainty.

Gas deliveries in this context will typically be clean, processed sales gas that is delivered out of a gas plant or gas
battery/facility into a transmission pipeline. The measurement at this point determines the gas volumes on which
royalties will be based. Therefore, a stringent expectation is set for the single point measurement uncertainty.

In some cases, this type of gas may be delivered to other plants for further processing or to injection facilities; thus
delivery point measurements are required at the following locations:
a. gas plant dispositions.

b. sales to downstream — TC Energy, ATCO Gas, efc.
c. purchase from downstream facilities — co-ops, ATCO Gas, TC Energy, efc.

d. gas delivered from one upstream battery/facility to another that is not tied to the same system for FUEL, such
as from a gas battery/facility to an oil battery/facility.

e. condensate disposition to an oil battery/facility or for sales.

Excluded: Return fuel to the original source battery/facility after the gas has been sweetened.
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BC Measurement Guideline

1.7.2.2. Hydrocarbon Liquid Deliveries

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-8 Hydrocarbon Liquid Deliveries
. M
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Condensate
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System and/or _’Q@—n‘l—. Pipeline Terminal or
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(as Plant Ol ar
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. J

Single point measurement uncertainty:
Delivery point measures >100m?d = 0.5%
Delivery point measures <100m3/d = 1%
Maximum uncertainty of monthly volume = N/A

The uncertainty of the monthly volume will vary, depending on the number of individual measurements that are combined
to yield the total monthly volume. The term “delivery point measurement” refers to the point at which the hydrocarbon
liquid production from a battery/facility is metered. The point at which clean hydrocarbon liquids are delivered directly
into a pipeline system (Lease Automatic Custody Transfer [LACT] measurement) or trucked to a pipeline terminal can
also be referred to as the “custody transfer point’. The “delivery point” terminology is from the perspective of the
producing battery/facility, but the receiving battery/facility (pipeline, terminal, custom treating facility, other battery/facility,
etc.) may refer to this point as its “receipt point”. The hydrocarbon liquid volume determined at the delivery point is used
in all subsequent transactions involving that liquid.

Hydrocarbon liquids delivered out of a gas system at the well, battery/facility, or plant inlet levels are typically
condensate, and in some cases, they may be considered to be oil. The hydrocarbon liquids delivered out of a gas plant
may be pentanes plus, butane, propane, ethane, or a mixture of various (NGL/LPG) components. The volumes
determined at this point are the volumes on which royalties are based.

The measurement equipment and/or procedures must be capable of determining the hydrocarbon liquid volume within
the stated limits.

For facilities where the hydrocarbon liquid delivery volumes total <100m?/d, the single point measurement uncertainty
has been increased to allow for the economical handling of hydrocarbon liquids when minimal volumes would not justify
the added expense for improved measurement equipment and/or procedures.
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BC Measurement Guideline

Another component of determining the total battery/facility hydrocarbon liquid volume may be the determination of
monthly inventory changes. The gross monthly opening and closing inventory volumes must be measured using
equipment and/or procedures that would provide no more than the allowed uncertainty stipulated for the hydrocarbon
liquid deliveries out of the battery/facility. This does not include uncertainties for basic sediments and water (S&W)
determination or temperature correction, which may or may not be required in a specific situation.

1.7.2.3. Plant Inlet, Total Battery / Facility Group Gas

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-9 Plant Inlet or Total Battery / Facility or Group Condensate (Recombined)
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of condensate,
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i

Gathering System

Battery
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o ﬂ—b Oil Terminal
Condensate

Mote: M is dependent upon uncertainties of measured pas only.

. J

Single point measurement uncertainty = 3%
Maximum uncertainty of monthly volume = 5%

Plant inlet gas or total battery/facility or group gas is typically unprocessed gas that may vary in composition and may
contain entrained liquids. The total reported gas volume could result from combining several measured volumes from
various points and may also include the calculated gas equivalent volume of entrained hydrocarbon liquids (typically
condensate). The expectation for the maximum uncertainty of monthly volume is set at 5% to allow for the uncertainties
associated with measuring gas under those conditions.

The equipment and/or procedures used to determine the measured gas volumes must be capable of meeting a 3%
single point measurement uncertainty.
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BC Measurement Guideline

1.7.2.4. Plant Inlet, Total Battery / Facility Group Condensate (recombined)

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-10 Plant Inlet or Total Battery / Facility or Group Condensate (Recombined)
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Note: Where condensate is removed from the battery by truck and not sent for further
processing, the single point measurement uncertainty for hydrocarbon liquid
deliveries must be met,

. S/

Single point measurement uncertainty = 2%
Maximum uncertainty of monthly volume = N/A

The condensate volume is included in the total gas volume for reporting purposes and is therefore covered by the
maximum uncertainty of monthly volume for the plant inlet, total battery/facility group gas. Plant inlet condensate is
typically separated from the inlet stream and sent through the plant for further processing. For reporting purposes, the
gas equivalent of the plant inlet condensate is included in the total plant inlet gas volume. If total battery/facility or group
condensate upstream of the plant inlet is separated and metered prior to being recombined with the gas production, the
condensate is converted to a gas equivalent volume and included in the gas production volume. In either case, the
condensate single point measurement uncertainty is set at 2% for the liquid volume determination.

Note that if plant inlet or total battery/facility or group condensate is separated and delivered out of the system at that
point, the condensate measurement is subject to the single point measurement uncertainties stipulated for
hydrocarbon liquid deliveries (see above).
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BC Measurement Guideline

1.7.2.5. Fuel Gas

Fuel gas: Gas that is combusted and the released energy is used in upstream oil and gas operations. Types of gas
that must be reported as fuel gas include gas burned by the following:

a) engines,

b) catalytic heaters and other building heaters,
c) process vessel burners,

d) sulphur recovery unit reaction furnaces,

e) line heaters, and

f) thermoelectric generators

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-11 Fuel Gas

4 ™y
Gas RusEIIlL-Gna
Gas Plant h
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Fuel M Unprocessed Processed Fuel|  Fuel
w ‘:“ " Facility, Battery, Fuel
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System
Fuel Note: M is dependent upon combined
uncertainties of varvious fuel sources at each
reporting facility

N J

Single point measurement uncertainty:
>0.5e3m3/d = 3%
<0.5e3m?d = 10%

Maximum uncertainty of monthly volume:
>0.5e3m3/d = 5%
<0.5e3m3/d = 20%

The maximum uncertainty of monthly fuel gas volumes allows for reduced emphasis on accuracy as gas flow rates
decline for all upstream oil and gas facility locations such as well sites, multi-well sites, batteries, compressor sites, or
gas plants, if the annual average fuel gas rate is 0.5e3m?3/d or less on a per-site basis, the gas volume may be determined
by using estimates. Therefore, the maximum uncertainty of the monthly volume is set at 20.0%. If the annual average
fuel gas rates exceed 0.5e°m3/d on any location, the gas must be metered, but since the gas being used as fuel may be
unprocessed gas and part of the total fuel gas volume may include some estimated volumes (up to 0.5em3/d), the
maximum uncertainty of the monthly volume is set at 5.0% to allow for the uncertainties associated with measuring gas
under those conditions.
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BC Measurement Guideline

The equipment and/or procedures used to determine the measured gas volumes (if measurement is required) must be
capable of meeting a 3% single point measurement uncertainty. Because of the difficulty associated with measuring
very low gas rates, the equipment and/or procedures used in determining gas-oil ratios or other factors to be used in
estimating gas volumes if rates do not exceed 0.5e’md/d are expected to be capable of meeting a 10% single point
measurement uncertainty.

Permit holders must report fuel/vent/flare volumes in Petrinex where the activity occurred for all reporting facilities, and
for all non-reporting facilities. Fuel/vent/flare volumes for non-reporting facilities such as compressor stations must be
reported at the appropriate battery or gathering system.

1.7.2.6. Flare / Vent Gas

Flare gas: Gas that is combusted in a flare or incinerator at upstream oil and gas operations. Types of gas, if combusted
in a flare or incinerator (including an enclosed combustor), that must be reported as flare gas include the following:

a) waste gas;

b) pilot gas;

c) dilution and makeup gas added to a flare gas stream before flaring or incineration;

d) acid gas (routine and non-routine);

e) blanket gas, purge gas, and sweep gas;

f) gas used to operate pneumatic devices (instruments, pumps, and compressors starters);
g) gas from dehydrator still columns;

h) gas produced during well completions;

i) gas produced during well unloading operations; and

Vent gas: Un-combusted gas that is released to the atmosphere at upstream oil and gas operations. Vent gas does
not include fugitive emissions, but does include:

a) waste gas;

b) gas used to operate pneumatic devices;

c) gas from compressor seals, starters, and blowdowns;

d) gas from facility upsets and emergency shutdowns;

e) gas from dehydrator still columns;

f) gas from production tanks, not including methanol and chemical tanks;
g) gas released during pigging operations;

h) gas produced during well completions;

i) gas produced during well unloading volumes; and
j) blanket gas
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BC Measurement Guideline

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-12 Flare / Vent Gas
4 ™

flare / vent

Unprovessed pas flare ( vent
M M Processed gas

M flare / vent N
[% | Cias Plant

flare / vent

Well or
Wells Facility, Battery, ) )
or Gas Gathering Note: M is dependent upon combined

System, uncertaintics of various flare / vent gas
points at each reporting facility

o vy

Single point measurement uncertainty = 5%
Maximum uncertainty of monthly volume = 20%

Flare pilot and purge gas must be reported as flared gas. The supply may be taken off upstream of the battery/facility
fuel gas meter, separately metered or estimated, and reported. If it is taken off downstream of the battery/facility fuel
gas meter it must be separately metered or estimated and the fuel gas volume reported must be corrected by subtracting
the purge and pilot gas volumes. Continuous or intermittent flared streams (excluding purge and pilot gas) at oil and gas
production and processing facilities, where the annual average of the total flared volumes per battery/facility exceeds
0.5e3m3/d, must be metered. If flaring or venting is infrequent. the flare/vent volumes must be estimated and reported.
Vent sources such as compressor distance pieces, pump drives, valve controllers, and production tanks may be
estimated. Therefore, the maximum uncertainty of the monthly volume is set at 20%, to allow for the erratic conditions
associated with flare/vent measurement.

The equipment and/or procedures used to determine the metered gas volumes (not an estimate), must be capable of
meeting a 5% single point measurement uncertainty.
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BC Measurement Guideline

1.7.2.7. Acid Gas

For the schematic below:
m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-13 Acid Gas
g ™

Acid Gas to Sulphur Plant, Flare, or
Injection

11t >

Facilities, Bamteries,
and/or Gas Gathering Systems
(ias Plant

Residue (Gas

\-

Single point measurement uncertainty = 10% for low pressure acid gas before compression, and = 3.0% after
compression.
Maximum uncertainty of monthly volume = N/A

The total monthly volume may result from a single month-long measurement, making the uncertainty of the monthly
volume equivalent to the single point measurement uncertainty.

Acid gas usually contains a great deal of water vapour and has other conditions associated with it, such as very low
pressure, which affect measurement accuracy. Therefore, the single point measurement uncertainty is set at 10%. When
the acid gas is compressed and then injected into a well, the single point measurement uncertainty is set at 3.0%.
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1.7.2.8. Dilution Gas
For the schematic below:

m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-14 Dilution Gas

BC Measurement Guideline
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and/or Gathering Systems
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Unprocessed Processed Dilution
Dilution (ras Gas
m
Gas Plant
Residue
Gras
MNote: M is dependent upon combined uncertainties of various dilution gas sources,

Single point measurement uncertainty = 3%
Maximum uncertainty of monthly volume = 5%

Dilution gas is typically gas used to provide adequate fuel for incineration or flaring of acid gas. In acid gas applications,
dilution gas and pilot gas for incineration must be reported as flared gas and not as fuel gas Since it must be measured,
it is subject to the same uncertainties as those for fuel gas that must be determined by measurement, as stated in

section 1.7.2.5 above.
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1.7.2.9. Well Gas (well site separation)
For the schematic below:

m = single point measurement uncertainty

BC Measurement Guideline

M = maximum uncertainty of monthly volume

Figure 1.7-15 Gas Well (Well-Site Separation)

Gas M Facility, Battery,
m Gas Gathering Systems
andfor Gas Plant
% MNote: M is dependent upan combined uncertainties of
Well = measured gas plus gas equivalent of condensate
@
Gas M Facility, Battery,
1T} # Gas Gathering Systems
and/or Gas Plant
z
. g
Well £ ——p»  Pipeline Terminal
&
Ol o Condensate
Naote: M is dependent upan uncertainties of measured gas anly.

Single point measurement uncertainty = 3%

Maximum uncertainty of monthly volume:
>16.9e3m?¥d = 5%
<16.9e3m3/d = 10%

If production components from gas wells are separated and continuously metered, the maximum uncertainty of monthly
well gas volumes allows for reduced emphasis on accuracy as gas production rates decline. Since the separated gas is
unprocessed and may still contain entrained liquids at the measurement point and a component of the total reported
well gas production may include the calculated gas equivalent volume of the well's condensate production, the maximum
uncertainty of monthly volumes also allows for the uncertainties associated with measuring gas under those conditions.

The equipment and/or procedures used to determine the separated metered well gas volumes must be capable of
meeting a 3% single point measurement uncertainty.
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1.7.2.10.Well Gas (effluent proration battery/facility)

For the schematic below:

m = single point measurement uncertainty
M = maximum uncertainty of monthly volume

Figure 1.7-16 Well Gas (Effluent Proration Battery / Facility)

BC Measurement Guideline
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N

Single point measurement uncertainty = 3%
Maximum uncertainty of monthly volume = 15%

If production components from gas wells are not separated and continuously metered, the gas wells are subject to a
proration accounting system. “Wet” gas wells have continuous effluent measurement, and the “actual” production is
prorated based on the measurement of group gas and liquid components following separation at a central location. The
maximum uncertainty of the monthly well gas volume is set at 15% to allow for the inaccuracies associated with these
types of measurement systems.

The equipment and/or procedures used to determine the metered well test gas volumes downstream of separation
during effluent meter correction factor tests or during the periodic dry gas well tests must be capable of meeting a 3%
single point measurement uncertainty.
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BC Measurement Guideline

1.7.2.11.Well Condensate (recombined)

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-17 Well Condensate (Recombined)

' ™
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Single point measurement uncertainty = 2%
Maximum uncertainty of monthly volume = N/A

The gas equivalent of the condensate volume is included in the total well gas volume for reporting purposes and is
therefore covered by the monthly uncertainty for the well gas.

If condensate produced by a gas well is separated and metered at the wellhead prior to being recombined with the gas
production, the volume of the condensate is mathematically converted to a gas equivalent volume and added to the well
gas production volume. In this case, the condensate single point measurement uncertainty is set at 2% for the liquid
volume determination. No requirement has been set for the maximum uncertainty of monthly volume because the gas
equivalent of the condensate volume is included in the total well gas volume for reporting purposes.

In the case of a gas well subject to effluent measurement, the gas equivalent of the condensate volume is included in
the well's total gas production volume. The liquid volume determination, which is done during the effluent meter
correction factor test, is subject to a single point measurement uncertainty of 2%. No requirement has been set for the
maximum uncertainty of monthly volume because the gas equivalent of the condensate volume is included in the total
well gas volume for reporting purposes.

Note that if condensate produced by a gas well is separated at the wellhead and delivered out of the system at that
point, the condensate is reported as a liquid volume. In this case, the condensate measurement is subject to the single
point measurement uncertainties stipulated for hydrocarbon liquid deliveries.
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BC Measurement Guideline

1.7.2.12.Total Battery / Facility Water

For the schematic below:
M = maximum uncertainty of monthly volume

Figure 1.7-18 Total Battery / Facility Water
( )
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Well Condensate

or Battery M
Wells Facility —
Water
» Tank ——»

Walter

Note: Total battery / facility waler may be the water separated at the battery [ facility, the sum of
the water separated at the wells or a combination. M is dependent upon the method used to
determine the total  water volume.

\. J

Maximum uncertainty of monthly volume = 5%
Single point measurement uncertainty = N/A

Total battery/facility water may be determined by an individual group measurement, that is, by totaling individual well
measurements; therefore, no basic requirement for measurement uncertainty has been set.

Total battery/facility water in a gas system may be collected at a central location where it can be metered prior to
disposal. Alternatively, the total battery/facility water may be a summation of individual well estimates or measurements
of water collected at well sites and disposed from those sites. The 5% maximum uncertainty of monthly volume allows
for some leeway in volume determination.
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BC Measurement Guideline

1.7.2.121. Well Water

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-19 Well Water
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Single point measurement uncertainty = 10%
Maximum uncertainty of monthly volume = N/A

The uncertainty of the monthly volume will vary, depending on whether produced volumes are subject to individual well
measurement, estimation, or proration.

Water production at gas wells may be determined by measurement after separation, or, if separators are not used, water
production may be determined by using water-gas ratios determined from engineering calculations or semi-annual tests.
To allow for the various methods used to determine production volumes, the single point measurement uncertainty is
set at 10%.
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BC Measurement Guideline

1.7.3. Injection/Disposal Systems

1.7.3.1. Total Gas

For the schematic below:
M = Maximum uncertainty of monthly volume

Figure 1.7-20 Total Gas
. ™
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Facility, Battery, o
and/or Gas Plant —

. Injection
Gas Plant LPG Facility

Gas Plant LPG ﬂ »

Note: M is dependent upon uncertainties of various sources and tvpes of fluids received

AN /

Well or Wells

Maximum uncertainty of monthly volume = 5%
Single point measurement uncertainty = N/A

The single point measurement uncertainty will vary depending on the source and type of fluids received.

Gas used in injection/disposal systems may be clean processed gas or unprocessed gas that may contain entrained
liquids, and in some cases, several sources may make up the total gas volume received by an injection system. The
expectation for the maximum uncertainty of monthly volume is set at 5% to allow for the uncertainties associated with
measuring gas under those conditions.
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BC Measurement Guideline

1.7.3.2. Well Gas

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-21 Well Gas
s ™

Injection

Facility Well or Wells

1Tt

\ _

Single point measurement uncertainty = 3%
Maximum uncertainty of monthly volume = N/A

The total monthly volume may result from a single month-long measurement, making the uncertainty of the monthly
volume equivalent to the single point measurement uncertainty.

The gas injected/disposed into each well must be metered and may consist of clean processed gas and/or unprocessed
gas that may contain entrained liquids. The equipment and/or procedures used to determine the gas volumes
injected/disposed into each well must be capable of meeting a 3% single point measurement uncertainty.

1.7.3.3. Total Water

For the schematic below:
M = maximum uncertainty of monthly volume

Figure 1.7-22 Total Water
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e
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.

Fresh Water Sources Q Q

Note: M is dependent upon combined uncertainties of various sources and types of water received.

. J

Maximum uncertainty of monthly volume = 5%
Single point measurement uncertainty = N/A
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Water used in injection/disposal systems may be produced water from oil or gas batteries/facilities, fresh water from
water source wells, and/or wastewater. To be equivalent to the requirements for total oil and gas battery/facility water,
the expectation for the maximum uncertainty of monthly volume is set at 5%.

1.7.3.4. Well Water

For the schematic below:
m = single point measurement uncertainty

Figure 1.7-23 Well Water

7

Facilities, Batteries,
Gas Plants, and/or

Fresh Water Sources g Q

Injection
Facility

—T—

—1T—

-

Well or Wells

Single point measurement uncertainty = 5%
Maximum uncertainty of monthly volume = N/A

The total monthly volume may result from a single month-long measurement, making the uncertainty of the monthly
volume equivalent to the single point measurement uncertainty.

The water injected/disposed into each well must be metered. The expectation for the single point measurement

uncertainty is set at 5%.
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1.8. Standards of Accuracy - Summary
The following summary tables cover oil systems, gas systems, and injection systems.

Table 1.8-1 Measurement Uncertainty - Oil Systems

Maximum Uncertainty | Single Point
of Monthly Volume Measurement
Uncertainty
1) Total Battery/Facility Oil (Delivery Point Measurement)
Delivery point measures >100m?%d NA 0.5%
Delivery point measures <100m?%d N/A 1%
2) Total Battery/Facility Gas (Includes produced gas that
is vented, flared, or used as fuel)
>16.9e°m?/d 5% 3%
>0.5e°m?/d but <16.9e°m3 10% 3%
<0.5e°m?/d 20% 10%
3) Total Battery/Facility Water
>50m3/month 5% N/A
<50mé/month 20% N/A
4) Well Oil (proration battery/facility)
High >30m?/d 5% 2%
Medium >6m?/d but <30m?/d 10% 2%
Low >2m3/d but <6 m3/d 20% 2%
Stripper <2m?3/d 40% 2%
5) Well Gas (proration battery/facility)
>16.9e3m?/d 5% 3%
>0.5e°m?3/d but <16.9e¢°m%/d 10% 3%
< 0.5e°m3/d 20% 10%
6) Well Water N/A 10%
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BC Measurement Guideline

Maximum Uncertainty | Single Point
of Monthly Volume Measurement
Uncertainty
1) Gas Deliveries (sales gas) N/A 2%
2) Hydrocarbon Liquid Deliveries
Delivery point measures >100m3/d N/A 05%
Delivery point measures <100m?%d N/A 1%
3) Plant Inlet or Total Battery/Facility Group Gas 5% 3%
4) Plant .Inlet or Total Battery/Facility Group Condensate N/A 20,
(recombined)
5) Fuel Gas
>0.5e3m?/d 5% 3%
<0.5e’m?d 20% 10%
6) Flare and Vent Gas 20% 5%
7) Acid Gas
Before compression N/A 10%
After compression N/A 3%
8) Dilution Gas 5% 3%
9) Well Gas (well site separation)
>16.9e3m?/d 5% 3%
<16.9e3m3/d 10% 3%
10) Well Gas (proration battery/facility) 15% 3%
11) Well Condensate (recombined) N/A 2%
12) Total Battery/Facility Water 5% N/A
13) Well Water N/A 10%
Table 1.8-3 Measurement Uncertainty - Injection Systems
Maximum Uncertainty | Single Point
of Monthly Volume Measurement
Uncertainty
1) Total Gas 5% N/A
2) Well Gas N/A 3%
3) Total Water 5% N/A
4) Well Water N/A 5%
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1.9. Measurement Schematics

This section presents the requirements for measurement schematics used for measurement, accounting, and reporting
of oil and gas facilities. Measurement schematics are required to ensure measurement, accounting, and reporting
compliance and is a visual tool showing the current physical layout of the battery/facility. A facility permit holder must
maintain up-to-date metering schematics - see Drilling Production Regulation 78(1). Schematics should be regularly
reviewed and used by groups such as operations, engineering, and accounting to ensure a common understanding. A
facility’s reporting configuration in the production accounting system must be consistent with the facility’s measurement
schematic and be based on the physical flow of fluids through the facility. For the purpose of this manual, process flow
diagrams (PFD), and piping and instrumentation diagrams (P&ID), are not considered measurement schematics.

Definitions:
Process flow diagram — A PFD is a diagram commonly used in chemical and process engineering to indicate the
general flow of plant processes and equipment, including:

a) process piping, major bypass, and recirculation lines.

(=2

major equipment symbols, names, and identification numbers.

o O

)
)
) flow directions.
) control loops that affect operation of the system.
)

D

interconnection with other systems.
f)  system ratings and operational values as minimum, normal, and maximum flow; temperature; and pressure.
g) composition of fluids.

Piping and instrumentation diagram — A schematic diagram showing piping, equipment, and instrumentation
connections within process units.

Measurement schematic — A diagram used to show the physical layout of facilities that traces the normal flow of
production from left to right as it moves from wellhead through to sales. A schematic must include the elements identified
in section.

Gas Gathering Schematic — A line diagram showing the delineation of facilities and the connectivity of wells to
compressors, gathering systems, batteries/facilities, and/or gas plants.

Equipment, vessels, meters, and sample points are typically not shown on gas gathering schematics. A gas gathering
schematic contains:

well location by unique well identifier (UWI).

a
b. producing company, battery facility codes

o

well type (oil or gas), and if gas, wet or dry metered
d. compressors complete with legal survey location (LSL).
e. final destination — battery/facility, plant, etc.

f. direction of flow for all metered fluids.
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1.9.1. Measurement Schematics Requirements

The operator responsible for submitting volumes into Petrinex is responsible for creating, confirming, and revising any
measurement schematics. The schematics must be used by the Permit Holder operations and production accounting to
ensure that the reported volumes follow the BCER reporting and licensing requirements. How the required information
below is shown on a measurement schematic is up to the operator to decide, as long as the schematic is clear, and

comprehensive.

The measurement schematic can be stored electronically or in hard-copy format. A master copy of the measurement
schematic must be retained at a central location and previous versions must be stored for a minimum of 72 months.

1.9.1.1. General Content Requirements

1) The general requirements of a measurement schematic include the following:

a.
b.

C.

J.

Battery/Facility name, battery/facility permit holder name, and operator name if different.
LSL of the surface battery/facility and UWI, including downhole location if different.

Battery/Facility boundaries between each reporting battery/facility with associated facility
. For larger facilities, an optional gas gathering schematic may be used
to show battery/facility delineation (See Appendix—-D Schematic Example for an example).

Flow lines with flow direction that move fluids in and out of the battery/facility(s) and those that connect
the essential process equipment within the battery/facility, including recycle lines and bypasses to
measurement equipment. Identify if oil is tied into a gas system.

Flow split or diversion points (headers) with LSL if not on a well or battery/facility lease site.

Process equipment that changes the state or composition of the fluid(s) within the battery/facility, such
as separators, treaters, dehydrators, compressors, sweetening and refrigeration units, etc.

All measurement points, storage tanks, or vessels that are used for estimating, accounting, and
reporting purposes, including - types of measurement (meter, weigh scale, or gauge).

i. type of instrumentation (charts, EFM, or readouts).
ii. type of meter(s) if applicable.
iii. testing or proving taps required by the BCER.
Fuel, flare, or vent take-off points — defaults to estimate if a meter is not shown.

Energy source (gas, propane, electricity) used for equipment if not measured or estimated as part of
total site fuel.

Permanent flare points.

k. Fresh water sources, such as lakes and rivers UWIs and LSLs must be in a delimited format, such as
100/16-06-056-02W5/02 and 16-06-056-02WS5, respectively. Multiple facilities can be on the same page
and a typical schematic may be used for wells or facilities with the same measurement configuration.
Additional information required on the schematic, as well as exceptions, is set out below.
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2) Well detail indicated on a schematic must include the following:

a. All producing wells indicating:
i. water source, injection/disposal, and shut-in wells.
ii. reporting event for wells with downhole commingled zones.
iii.  Split well production events being reported.

b. Identify if artificial lift is utilized, such as plunger lift, pump jack, etc. Suspended wells are optional; if
shown, identify them as suspended.

c. Include normally closed valves that can change production flow.

d. For compressors, identify if electric or gas drive. If gas drive, then the HP or KW rating is required
unless fuel gas is measured as part of total fuel within a battery/facility. Some Cross Border facilities
may be required to measure fuel for some compressors individually.

e. Normally open valves, such as emergency shutdown valves (ESDs), pressure control valves (PCVs),
and block valves, are not required as they can be considered default flow.

f. Pressure safety valves (PSV) are not required measurement points.
g. Identify non- meters if shown.
h.  Originating battery/facility ID or UWI / LSL for truck-in receipt points is not required.

3) Storage tanks and vessels indicated on a schematic must include the following:

a. Include fluid type for these tanks, vessels, and caverns, such as oil, emulsion, condensate, plant
product, waste, or water; tank and vessel capacity may be shown on separate document and should
be available upon request.

b. Identify if the tank or vessel is underground or default to aboveground.
c. Identify optional non-reporting chemical storage or pop tanks if shown.

d. Identify if the tank or vessel is tied into a vapour recovery system (VRU) or flare system; default to
vented.

Changes affecting reporting must be documented at the field level when they occur and communicated to the
production accountant at a date set by the operator to facilitate accurate reporting before the FIN submission deadline.

Physical changes, such as wells, piping, or equipment additions or removal, require a schematic update. Temporary
changes within the same reporting period do not require a schematic update. The master copy of the measurement
schematic must be updated annually to reflect any changes or deletions. There must be verification of the revisions
or, if no revisions, confirmation of no change. Documentation of the verification may be stored separately from the
schematic but must be available on request.
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1.9.2. Implementation

BC Measurement Guideline

a. No grandfathering for active facilities.

b. Any reactivated battery/facility must have an up-to-date schematic within three months of reactivation or
after the implementation period, whichever is later.

1.9.3. Schematic Availability

Schematics must be provided by the operator of record to the following external parties upon request:

a. Battery/Facility permit holder of the subject battery/facility.

b. The company that performs the reporting for the battery/facility.

c. The company that performs the product and residue gas allocations up to the allocation point(s).

d. BCER, FIN, or cross-border regulatory bodies.

e. The operator (physical or reporting) of receipt/disposition points — all reporting measurement points for

the battery/facility only.

1.9.4. Schematic Example

® oo
EXAMPLE
06-21-074-09 WM AB BT 1234567-322 AB BT 0103488 (362) *
2 o
Z -
Zw
z BPOOED Gas weLL
B @wom: METER TYPES
y — T - roesemens = s
% i [m]
. =« HI > "
29 {50 *‘
s 2 e o =)
r > e
®
A P
D @ e -
=B o == o )

| . 1 ’ 1 e 1 " 1 " 1 » 1 " 1 " 1
LEGEND

i
3

LTYPES

BC Energy Regulator

Uncontrolled copy once downloaded

Page: 49

Version 2.4 published: October 2023

GoTo: Table of Contents | Glossary | Legislation | BC-ER.CA



https://www.bc-er.ca/files/operations-documentation/Oil-and-Gas-Glossary-and-Definitions.pdf
http://www.bc-er.ca/legislation
http://www.bc-er.ca/

BC Measurement Guideline

2. Chapter 2- Calibration and Proving

2.1. Introduction

Metering devices all require various types of maintenance to ensure operating conditions meet the uncertainty
requirements outlined in Chapter 1- Standards of Accuracy. This Chapter presents the base requirements and
exceptions for maintaining metering devices.

2.2. Applicability

The maintenance (i.e., calibration, verification, proving, diagnostics, etc.) requirements stipulated here are applicable to

measurement devices in British Columbia to meet section 53 of the DPR. These requirements
are not applicable to measurement devices used only for a permit holder’s internal accounting purposes. Operators
must tag meters not utilized for as* ”. The requirements identified here are considered

minimums, and a permit holder may choose to apply more stringent requirements.
The decision tree below clarifies when a calibration or verification may be utilized.

Table 2.2-1 Calibration vs. Verification Decision Tree

4 N

Start

|
Establish the accuracy of indicated values for a
measurement device with respect to an applied
measuring standard.

'

Are the indicated
values for the
measurement device
within tolerances
when compared to
the applied
measuring standard?

Adjust measurement device to indicate within
tolerances to the applied measuring standard.

Calibrate

End End

2.3. Frequency

The accuracy of measurement devices may deviate over time, due to wear, changes in operating conditions, changes
in ambient conditions, etc. Generally, the more important the accuracy of a measurement device, the more frequently
maintenance should be conducted.
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For the purposes of this manual, maintenance frequencies have the following meanings:

a.

b.

g.

Monthly means at least once per calendar month.

Bimonthly means at least once every two calendar months.

Quarterly means at least once per calendar quarter.

Semi-annually means at least once every second calendar quarter.

Annually means at least once every fourth calendar quarter.

Biennially means at least once every eighth calendar quarter (once every two years).

Triennially means at least once every twelve calendar quarters (once every three years).

Calendar quarters are January to March, April to June, July to September, and October to December.

2.3.1. Frequency Exceptions

1)

3)

If the use or operation of a measurement device requiring monthly or quarterly maintenance is suspended for
a significant period (at least seven consecutive days), the scheduled maintenance may be delayed by the
number of days the device was not in use. Documentation of the amount of time the device was not in service
must be kept and made available to the BCER upon request. If this exception is being applied, the operator
must attach a tag to the meter indicating that this exception is in effect and the next scheduled maintenance
date. This exception is not applicable to measurement devices subject to maintenance frequencies that are
semi-annual or longer.

If a liquid meter is removed from service for bench proving but is put “on the shelf” and not returned to service
for a considerable period of time, the countdown to the next required bench proving does not start until the
meter is returned to service. The permit holder must attach a tag to the meter indicating the installation date
but leaving the original proving tag intact.

The BCER may request that maintenance of a meter be done at any time or may extend the due date for
scheduled maintenance, depending on the specific circumstances at a measurement point.

2.4. Accuracy of Instruments Used to Conduct Maintenance

2.4.1. Instruments

Instruments utilized for maintenance at a Cross Border Measurement battery/facility must adhere to the requirements
outlined in Chapter 7 Cross Border Measurement. Instruments used in non-Cross Border applications to conduct
maintenance of measurement devices must be tested for accuracy prior to first being used, immediately following any
repairs or alterations being conducted on them (and before use), and periodically, in accordance with the following:

1)
2)
3)

Portable provers must be calibrated (water drawn) biennially using measurement standards.
Stationary provers must be calibrated (water drawn) every four years using measurement standards.

Calibration instruments used for verification/calibration of non-delivery point meters, such as manometers,
thermometers, pressure gauges, deadweight testers, electronic testers, etc., must be certified for accuracy at
a minimum biennially against measurement standards.
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4) Calibration instruments used for verification/calibration of delivery point and custody transfer point meters,
such as manometers, thermometers, pressure gauges, deadweight testers, electronic testers, etc., must be
certified for accuracy at a minimum annually against measurement standards.

5) Pressure and Temperature instruments installed on provers must be calibrated annually against measurement
standards.

6) Master meters must be proved quarterly using a calibrated (water drawn) prover. The fluid used to prove the
master meter must have properties (density, viscosity) similar to the fluids measured by the meters it will be
used to prove. The master meter must be proved at flow rates that are comparable to the conditions it will be
used for.

7) The measurement uncertainty of the proving or calibrating device must be equal to or better than the uncertainty
of the device being proved or calibrated.

2.4.2. Procedures

The procedures to be followed for these accuracy tests must be designed to provide consistent and repeatable results
and must take into consideration the actual operational conditions the device will encounter. To that end, the procedures
must be in accordance with the following, as available and applicable (presented in order of BCER preference from first
to last):

1) Procedures specified by Measurement Canada, an agency of Industry Canada
2) Procedures described in the APl Manual of Petroleum Measurement Standards
3) The device manufacturer’s procedures

4) Other applicable industry-accepted procedures that utilize auditable methods (i.e., sound engineering
practices, industry IRP manuals, etc.)

If none of the foregoing exists, the BCER will consider applications for and may grant approval of appropriate
procedures.

Records of the foregoing accuracy tests must be kept for at least 72 months following the expiry of the applicable test
and provided to the BCER on request.

2.5. Gas Meters

For gas meter maintenance requirements at a Cross Border Measurement Battery/Facility, please refer to Chapter 7
Cross Border Measurement.

2.5.1. General Maintenance Requirements

The term “gas meter” is broadly used to describe all of the equipment or devices that are collectively used to arrive at
an indication of a gas volume. Typically, various values (e.g., differential pressure, static pressure, temperature) must
be determined and used to calculate a gas volume. Depending on the specific gas meter, each of those values may be
determined by individual devices or equipment.
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Typically, maintenance of gas meter equipment requires the various meter elements to be subjected to various actual
pressures, temperatures, and other values that are concurrently subjected to the calibration equipment. If the end device
does not indicate the same value as the calibration equipment, adjustments must be made to the meter element and/or
end device. A dry pressure source, such as nitrogen or air, must be used for the calibration/verification of pressure and
differential pressure measurement devices.

Some meter equipment technologies may require alternative equipment and procedures for regular maintenance. This
is acceptable provided the equipment and procedures are capable of confirming that the meter elements are functioning
properly and are sensing and transmitting accurate data to the end device. This may be referred to as a Functionality
Test.

Orifice meters are commonly used to measure gas volumes. The orifice plate changer must be maintained and be
functional to facilitate orifice plate inspection and cleaning. The gas orifice meter itself (the meter run and orifice plate-
holding device) does not require proving. The associated meter elements and the end devices to which they are
connected must be calibrated or verified, as described in section 2.5.5 Orifice Meters (below).

If devices other than orifice meters are used to measure gas, the associated meter elements and the end devices to
which they are connected must be maintained at the same frequency as orifice meters. The required procedures must
be designed to provide consistent and repeatable results and must take into consideration the actual operational
conditions the device will encounter. To that end, the procedures must be in accordance with the following, as available
and applicable (presented in order of BCER preference from first to last):

1) Procedures specified by Measurement Canada
2) Procedures described in the APl Manual of Petroleum Measurement Standards
3) The device manufacturer's procedures

4) Other applicable industry-accepted procedures that utilize auditable methods (i.e., sound engineering
practices, industry IRP manuals)

If none of the foregoing exists, the BCER will consider applications for and may grant approval of appropriate
procedures.

25.2.  Gas Meter Maintenance Frequency

All meters utilized for purposes must have their respective maintenance conducted within the first calendar
month after being installed or put into service. Should operations have a need to service or repair a meter, that meter
must have the required maintenance conducted for that metering technology conducted by the end of the calendar
month.

The frequency of the associated meter element calibrations must be the same as an orifice meter. For example, should
an operator have a turbine meter installed for a fuel gas application, the primary measurement element (the turbine
body) must be proved once every seven years, however, the related pressure and temperature elements must be
calibrated annually.
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Metering Technology

Service

Maintenance

Maintenance Method

Frequency
Elzlmen%tz ?;nltjsgg f%?s Semi-Annual Verification/Calibration/Orifice
Orifice meters, meter reporting purposes. plate inspection and cleaning
elements, transmitters, | Reporting gas meters
and end devices. located at both oil and Annual Verification/Calibration/Orifice

gas facilities/batteries.
Well head gas meters.

plate inspection and cleaning

Ultrasonic (primary
device)

Delivery Point

Once every seven years

Verification/Calibration

Non-Delivery Point

Annual

Self-diagnostics

Positive displacement,
turbine or other rotary
meters used in a fuel
gas application (primary

Delivery Point (see
definition in Orifice
above)

Semi-annual

Proving — see note below.

Non-Delivery Point -

device) including fuel Once every seven years | Proving — see note below.
applications
Delivery Point Semi-annual Proving - see note below.
Coriolis (primary
device)
Non-Delivery Point — :
. . Proving - see note below or
including fuel Annual . o )
B Self-diagnostics if equipped.
applications
Refer to Cross Border
All meters Cross Border Measurement Chapter 7 | Verification/Calibration
Staging Tables.
Any meter not covered | Delivery Point Semi-annual Verification/Calibration
by above Non delivery point Annual Verification/Calibration

All meters,
meter elements, and
end devices.

Any

Upon BCER request if
there is reasonable
doubt concerning the
measurement accuracy
of the meter.

Verification/Calibration/
Internal inspection and
cleaning

Note: The maintenance of these meters may be done with the meter in service, or the meter may be removed from
service and maintained in a Measurement Canada accredited test facility at a pressure that is within the normal operating
condition for that meter location unless it can be shown that calibrating/proving at a lower pressure condition will not
change the uncertainty of the meter.
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Gas Meter Internal Inspection / Functionality Test

A key contributor to meter accuracy is the condition of the internal components of the gas meter. Examples of internal
components include orifice plates, vortex shedder bars, and turbine rotors. The internal components must be removed
from service, inspected, cleaned, replaced, or repaired if found to be damaged, and then placed back in service, in
accordance with the following:

The required frequency for inspection of internal gas meter primary measurement element (orifice plate) components is
semi-annually for delivery point meters and gas plant meters used for reporting purposes. Annually for all other
gas meters.

1)

254.

1)

2)

3)

4)

Whenever possible, the inspection should be done at the same time as the maintenance conducted of the
meter elements and end device; however, to accommodate operational constraints, the inspection may be
conducted at any time, provided the frequency requirement is met.

Inspections must be done in accordance with procedures specified by the American Petroleum Institute
(API), the American Gas Association (AGA), or other relevant standards organizations, or the device
manufacturer’'s procedures, or other applicable industry-accepted procedures that utilize auditable methods
(i.e., sound engineering practices, industry IRP manuals), whichever are most applicable and appropriate.

A tag or label must be attached to the meter or end device that identifies the meter serial number, the date of
the internal inspection, and any other relevant details.

A detailed record of the inspection, documenting the condition of the internal components as found and any
repairs or changes made to the internal components must be kept for at least 72 months and provided to the
BCER on request.

Gas Meter, Meter Element, and End Device Exceptions for Verification/Calibration

Non-delivery point meters: If the “As Found” verification/calibration check for the static and differential
pressure transmitter confirms the accuracy of all readings or outputs are within +/- 0.25% of full scale and the
temperature transmitter readings or outputs are within +/- 1°C when compared to a certified reference standard,
with accuracy equal to or better than the instrument being calibrated, then no adjustment is required.

Delivery point and custody transfer meters: If the “As found” verification/calibration for the static and
differential pressure transmitter confirms the accuracy of all readings or outputs are within +/- 0.10 % of full
scale and temperature transmitter readings or outputs are within +/- 0.25 C when compared to a certified
reference standard, with an accuracy equal to or better than the instrument being calibrated, then no adjustment
is required.

The “As Found” calibration/verification check must encompass a confirmation that the orifice meter run
upstream diameter and orifice plate diameter recordings on the chart or in the EFM system are correct.

If an analog end device connected to an EFM at a non-delivery measurement point has been found not to
require adjustment for three consecutive maintenance cycles, as indicated in Item 1 above, the minimum time
between routine maintenance may be doubled (as per Table 2.5-1 Gas Meter Maintenance Frequency).

A tag must be attached to the meter, indicating that this exception is being applied and have the date of the
next scheduled calibration.
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5) If a digital smart transmitter, multi-variable-sensor (MVS), or multi-variable transmitter (MVT) is connected to
an EFM at a non- delivery measurement point, the maintenance frequency of the transmitter may be extended
up to a maximum period of five years in accordance with the following:

a. This exception applies only to digital smart transmitters as described above and does not apply to analog
transmitters.

b. Newly installed digital smart transmitters must be initially set-up in accordance with the procedures
described in the most current version of the Industry Measurement Group’s Intelligent Transmitter
Commissioning and Verification Industry Recommended Practice (IRP), and verified/calibrated at the time
of installation and must be verified /calibrated within one year of operation (the first year), no sooner than
6 months. Note: During the first-year verification on new or newly installed digital transmitters the
differential pressure transmitter must be zero verified by equalizing the sensor at the operating static
pressure and adjusted if required. If the first-year verification / calibration results in no calibration or
adjustment required, in accordance with item 2.5.4.1, then the next verification/calibration performed by
an instrument technician may be extended up to a maximum period of five years. If calibration is required
after the first year of operation, then the transmitter must be verified / calibrated in the subsequent year.
The only exception is for the situation where digital transmitters are used at a gas plant inlet that has
multiple inlet separators. In this case the inlet separator meter transmitter verification/calibration frequency
may only be extended to biennial. For gas plants with a single inlet separator, the verification/calibration
frequency of the meter transmitters may be extended up to a maximum period of five years.

c. Existing transmitters can use the last verification/calibration results and if all outputs are within +/- 0.25 %
of full scale (with the exception of +/- 1°C for the temperature element) then the next verification/calibration
by an instrument technician may be extended up to a maximum period of five years. The only exception
is where digital transmitters are used at a gas plant inlet that has multiple inlet separators. In this case the
inlet separator meter transmitter calibration frequency may be extended to biennial. For gas plants with a
single inlet separator, the maintenance frequency of meter transmitters on the inlet separator may be
extended up to a maximum period of five years.

d. Annually, the orifice plate must be inspected, cleaned, and replaced if damaged. This should be done at
zero flow, or when the EFM is in an orifice plate change mode.

e. Atag orinspection report for the maintenance activity (calibration/verification or the orifice plate inspection
and cleaning) must be attached to the digital smart, MVS or MVT, transmitter, and be in accordance with
section 2.5.5.2(h).

f. A qualified instrument technician is required to adjust the transmitter if calibration is required at any time
within the maximum five-year verification/calibration period. If calibration is required, the transmitter
maintenance period starts again.

g. A digital smart transmitter that is on a reduced maintenance frequency must revert back to the required
maintenance frequency if:

i. Itfails to meet the requirements that allowed it to be placed on a reduced maintenance frequency.
i.  The digital smart transmitter is removed from service and repaired.
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6) The records of the maintenance that qualify the meter for any exception must be kept for 72 months and made
available to the BCER on request.

7) Ifredundant gas meters are installed for a measurement point or redundant meter elements and/or end devices
are installed on a single gas meter, the minimum time between routine maintenance of the meter elements and
end devices may be doubled, provided that daily volumes from each end device are compared at least monthly
and found to be within 0.25% of each other. If the daily volumes are not found to be within 0.25% of each
other, immediate maintenance of both sets of equipment is required. A tag must be attached to the meter,
indicating that this exception is being applied and the date of the next scheduled maintenance. The records of
the monthly comparisons and any maintenance that are done must be kept for at least 72 months and made
available to the BCER on request.

8) Ifrotary, turbine, or other types of gas meters with internal moving parts are used to measure gas, such as fuel
gas, they must be proved at a frequency of once every seven years following an initial proving prior to
installation; the calibration of related meter elements must follow section 2.5.2. These meters must also be
proved immediately following any repairs or alterations being conducted on them. The proving may be done
with the meter in service, or the meter may be removed from service and proved in a shop at a pressure that
is within the normal operating condition for that meter location unless it can be shown that proving at lower
pressure conditions will not change the uncertainty of the meter, such as in the case of a rotary meter. A tag
or label must be attached to the meter that identifies the meter serial number, the date of the proving, and the
meter factor determined by the proving.

9) For meters used in effluent (wet gas) measurement that require proving, such as a turbine meter, the proving
must be performed by using a gas master meter or other provers in single-phase proving runs. For ECF-WGR
testing, (see section 6.5).

10) If the internal components of gas meters have been inspected and found to be clean and undamaged for three
consecutive inspections, the minimum time between inspections may be doubled. When the internal
components are found to be dirty or damaged on any subsequent inspection, the frequency for inspections will
revert back to the original requirement.

11) If the inspection of internal components of a gas meter requires the meter to be removed from service and
there is no meter bypass installed, it is acceptable to defer a scheduled internal component inspection until the
next time the gas meter run is shut down (except at a Cross Border battery/facility), provided that any one of
the following conditions exists:

a. Shutting down and depressurizing the gas meter run to remove and inspect the internal components
would be very disruptive to operations.

b. Inspection would require excessive flaring/venting.

c. Performing the inspection would create a safety concern, and internal component inspections have
historically proven to be satisfactory.

d. The meter run is installed in a flow stream where the risk of internal component damage is low (e.g.,
sales gas, fuel gas).

e. The measurement system at the battery/facility provides sufficient assurance, through volumetric
and/or statistical analysis, that internal component damage will be detected in a timely manner.
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12) Aninspection must not be delayed if the meter is not measuring accurately.

13) If the orifice plate is mounted in a quick-change/dual chamber orifice meter assembly, and during an inspection
of the orifice plate, the fitting is found to be leaking between the chambers, such that the meter run must be
shut down and depressurized to safely remove the orifice plate, it is acceptable to defer a scheduled orifice
plate inspection until the next time the gas meter run is shut down (except at a Cross Border battery/facility),
provided that:

a. Shutting down and de-pressuring the gas meter run to remove the orifice plate would be very
disruptive to operations.

b. The inspection would require excessive flaring/venting.
c. Performing the inspection would create a safety concern, and

i.  The nexttime the gas meter run is shut down, the orifice meter assembly is scheduled for repairs
to eliminate the cause of the leak and scheduled for future orifice plate inspections.

ii.  Orifice plate inspections have historically proven to be satisfactory.

d. The meter run is installed in a flow stream where the risk of orifice plate damage is low (e.g., sales
gas, fuel gas, etc.).

e. The measurement system at the battery/facility provides sufficient assurance, through volumetric
and/or statistical analysis, that orifice plate damage will be detected in a timely manner.

14) Internal metering diagnostics may be used to determine if the integrity of the primary measurement element is
within acceptable operating parameters and checked at the same required intervals as an internal inspection.
Then internal inspection is not required until an alarm or error is generated by the device or as specified by the
manufacturer. The operator must maintain documentation on the diagnostic capability of the meter and make
it available to the BCER on request. An initial baseline diagnostic profile must be performed and documented
during the commissioning process.

15) Single phase in-line proving of the gas meter may be used to determine if the primary measurement
element/meter element is within acceptable operating parameters and proved at the same required intervals
as an internal inspection. Then internal inspection is not required until the uncertainty limits are exceeded.

If the primary measurement element inspections are deferred in accordance with any of the preceding exceptions, the
operator must be able to demonstrate to the BCER, on request, that the situation meets the conditions identified. If these
exceptions are being used, this must be clearly indicated on a tag or label attached to the meter (or end device).
Evidence in the battery/facility logs that the internal component inspection has been scheduled for the next shutdown
must be available for inspection by the BCER. For the purposes of these exceptions, “shutdown” means any scheduled
discontinuation of flow through the meter that is of sufficient duration to allow the operations needed to remove and
inspect the internal component. If an unscheduled shutdown occurs that will allow sufficient time to conduct internal
component inspection operations, the operator should consider conducting those inspections prior to the conclusion of
this unscheduled shutdown.
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2.5.5. Orifice Meters

1) The procedure for orifice meter chart recorder (end device) calibration/verification must be in accordance with
the following:

a.
b.

Pen arc, linkage, pressure stops, and spacing must be inspected and adjusted, if necessary.

The differential pressure element must be calibrated at zero, full span, and nine ascending / descending
points throughout its range. A zero check of the differential under normal operating pressure must be done
before and after the calibration.

The static pressure element must be calibrated at zero, 50% of full span, and full span.

If a temperature element is in place, the temperature element must be calibrated at three points (operating
temperature, one colder temperature, and one warmer temperature).

If a thermometer is in place and used to determine flowing gas temperature, the thermometer must be
checked at two points and replaced if found not to read accurately within £1°C (operating temperature
and one other temperature).

If a thermometer or other temperature measuring device is not left in place (transported by an operator
and used to determine flowing gas temperatures at multiple sites), the accuracy of that device must be
verified at the same frequency and in the same manner as a thermometer left in place, and the record of
that verification must be readily available for inspection by the BCER.

Subsequent to the maintenance activity, a tag or label must be attached to the meter (or end device) and
must identify:

i.  The meter serial number.
ii.  The date of the maintenance
iii. — The site surface location.
iv.  The meter element calibration/verification ranges.
v.  The full name of the person performing the maintenance.

A detailed report indicating the tests conducted on the meter during the calibration/verification and the
conditions “As Found” and “As Left” must be either left with the meter (or end device) or readily available
for inspection by the BCER. If the detailed report is left with the meter, the foregoing requirement relating
to the tag or label is considered to be met.

2) The procedure for calibration of an orifice meter electronic flow measurement (EFM) system must be in
accordance with the following:

a. The indicated process variable value in the EFM must be calibrated using a measurement device that
has a valid certification of calibration to a reference standard. See section 2.4 for accuracy of
instruments.

b. For digital transmitters, the differential pressure element must be calibrated at zero, 50% of full span, and
at 100% of full span.
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For analog transmitters, the differential pressure element must be calibrated at zero, 50% of full span, and
at 100 % of full span (ascending), as well as 80% and 20% (or 75% and 25%) of full span (descending).
A zero check of the differential under normal operating pressure must be done before and after the
calibration.

For digital and analog transmitters, the static pressure element must be calibrated at zero, 50% of full
span, and at 100 % of full span.

If a temperature transmitter is in place, it must be calibrated at two points (near operating temperature
and one colder or one warmer temperature). The temperature element and transmitter must be verified
as a single unit i.e. not decoupled and verified separately.

If a thermometer is in place and used to determine flowing gas temperature, the thermometer must be
checked at two points and replaced if found not to read accurately within £1°C (operating temperature
and one other temperature).

If a thermometer or other temperature measuring device is not left in place (transported by an operator
and used to determine flowing gas temperatures at multiple sites), the accuracy of that device must be
verified at the same frequency and in the same manner as a thermometer left in place, and the record of
that verification must be readily available for inspection by the BCER.

Subsequent to the maintenance activity, a tag or label must be attached to the meter (or end device). This
tag or label must identify:

i.  The meter serial number.
ii. The date of the maintenance activity.
iii. The maintenance frequency or date when next scheduled maintenance is due.
iv. The site surface location.
v. The meter element calibration/verification ranges.
vi. The full name of the person performing the maintenance.

A detailed report indicating the tests conducted on the meter during the calibration and the conditions “as
found” and “as left” must be either left with the meter (or end device) or readily available for inspection by
the BCER. If the detailed report is left with the meter, the foregoing requirement relating to the tag or label
is considered to be met. If data from the instrumentation are sent to another location(s) for flow calculations
via DCS, SCADA, RTU, or other means of communication, the reading of the calibration must be verified
at the receipt location of such data to ensure accurate data transmission.

2.6. Oil Meters

Oil production and disposition volumes must always be reported as liquid volumes at 15°C and either equilibrium
pressure (equilibrium pressure is assumed to be atmospheric pressure at the point of production or disposition) or
101.325kPa absolute pressure. However, there are two basic ways in which oil is metered, requiring distinctly different
proving procedures:
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1) If oil production is metered prior to being reduced to atmospheric pressure, the proving procedures must allow
for the volume reduction that will occur when the gas in solution with the “live” oil is allowed to evolve on

pressure reduction.

2) No consideration for gas in solution is required when proving meters used to measure “dead” oil

26.1.

Live Oil Meter Proving Requirements

Table 2.6-1 Live Oil-Group Meter Proving Requirements

. Volumetric Volumetric
. Proving Temperature . Pressure .
Group Oil Compensation Compensation
Frequency Measurement Measurement
Temperature Pressure
%é?;?dy Transfer - Pipeline with Monthly Continuous Continuous Continuous Continuous
qultl\é?ry Point - Pipeline with Monthly Continuous Continuous N/A N/A
Delivery Point — Truck-in meter Monthly Continuous Continuous N/A N/A
Delivery Point — Receipt — Tank BCER Site Single Point or | Single Point or
; . ) ) N/A N/A
Gauging Specific Continuous Continuous
Delivery Point - Pipeline Batch — | BCER Site Single Point or | Single Pointor | N/A N/A
Tank Gauging Specific Continuous Continuous
Cross Border Delivery See: Chapter 7 Cross Border Measurement
Table 2.6-2 Live Oil - Test Meter Proving Requirements
Proving Temperature Ue el e Pressure VIS
teell Frequency Measurement COEEE o Measurement CRmPENEE o
Temperature Pressure

Well Test - Meter Annual Single or Single or NIA NIA

Continuous Continuous
Well Test — Tank Gauging Annual Slnglle or Slngl'e or N/A N/A

Continuous Continuous

Notes:

1)  Where temperatures and/or pressures are required to be continuously measured, the live temperature and/or

pressure correction values must be continuously applied to the raw volume data.

2) The temperature measuring element must be installed in the flow stream and be representative of the stream
temperature. The surface temperature of the piping will not be allowed as a satisfactory temperature
measurement nor will the installation of the temperature measuring element be installed where there is normally

no flow.

Live oil meters are typically those used to measure volumes of oil or oil/water emulsion produced through test separators,
but also includes meters used to measure well or group oil or oil/water emulsions that are delivered to other
batteries/facilities or facilities by pipeline prior to the pressure being reduced to atmospheric pressure.
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To account for the shrinkage that will occur at the metering point due to the gas held in solution with live oil, the proving
equipment and procedures may determine the amount of shrinkage either by physically degassing the prover oil volumes
or by calculating the shrinkage based on an analysis of a sample of the live oil. Calculation of shrinkage volumes is most
often used to mitigate safety and environmental concerns if the live oil volumes are metered at high pressures or if the
live oil contains hydrogen sulphide (H2S).

Meters used to measure live oil are subject to the following proving requirements:

2.6.1.1. Proving Requirements for Group Oil Meter

1) A new group oil meter must be initially proved within the first calendar month of operation. The resultant meter
factor must be applied to all volumes produced prior to the determination of the meter factor from the prove.

2) The group oil meter must be proved by the end of the calendar month following any repairs being conducted
on the meter or any changes to the meter installation. The resultant meter factor must be applied back to the
volumes metered after the repair or change.

a.

C.

d.

An acceptable initial proving must consist of three consecutive runs (one of which may be the “as found”
run), each providing a meter factor that is within £0.25% of the mean of the three factors. The resultant
meter factor will be the average of the three applicable meter factors. (Proving procedures using more
than four runs will be allowed, provided that the operator can demonstrate that the alternative procedures
provide a meter factor that is of equal or better accuracy).

A meter used to measure group oil or oil/water emulsion volumes to or at a battery/facility must be proved
monthly thereafter.

If a consistent meter factor is unattainable, the meter must be replaced.
Following the initial proving:
i.  Each group oil meter must be proved at least every month.
ii.  One proving run is sufficient if the new meter factor is within 0.5% of the previous mean factor.

jii. — If the new meter factor is not within 0.5% of the previous meter factor, the meter must be proved
in the same manner as the initial proving run.

2.6.1.2. Proving Requirements for Test Oil Meter

1) A new test oil meter at a well or a battery/facility must be proved within the first three months of operation.

a.

The test oil meter must be proved immediately (by the end of the calendar month) following any repairs on
the meter or any changes to the meter installation (note that the resultant meter factor must be applied
back to the volumes metered after the repair or change).

A meter used to measure test oil or oil/water emulsion volumes must be proved annually thereafter.

An acceptable proving must consist of four consecutive runs (one of which may be the “as found” run),
each providing a meter factor that is within £1.5% of the mean of the four factors. The resultant meter
factor will be the average of the four applicable meter factors. (Proving procedures using more than four
runs will be allowed, provided that the operator can demonstrate that the alternative procedures provide a
meter factor that is of equal or better accuracy.)
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d.  When proving a test oil meter, a well that is representative of the battery’s/facility’s average well production

characteristics must be directed through the test separator for each of the four runs. If there are wells in
the battery/facility with production characteristics that vary significantly from the average, consider
determining specific meter factors to be used for each of those wells.

2.6.1.3. Proving Requirements for Group and Test Oil Meters

7)

The meter must be proved in-line under normal operating conditions (pressure and flow rates).

The design and operation of the meter installation must ensure that the conditions of fluid flow through the
meter are within the manufacturer’s operating range.

The meter must be installed upstream of either a throttling control valve with snap-acting on/off control or a
snap-acting dump valve.

A uniform flow rate must be maintained through the meter.

The size of the prover taps and operation of the prover must not restrict or alter the normal flow through the
meter.

If the proving procedure will include degassing the prover to physically reduce the pressure of the oil to
atmospheric pressure, then:

The prover taps must be located downstream of the throttling/dump valve, such that the proving device
will not interfere with the normal interaction of the meter and the throttling/dump valve.

The prover must be a tank-type volumetric or gravimetric prover.

Each proving run must consist of a representative volume of oil or oil/water emulsion that is directed
through the meter and into the prover and then the liquid volume is reduced in pressure to atmospheric
pressure. The resultant volume determined by the prover, after application of any required correction
factors, is divided by the metered volume to determine the meter factor.

The amount of time required to degas the prover volume and arrive at a stable atmospheric pressure in
the prover will vary, depending on the initial fluid pressure and the fluid characteristics.

If the proving procedure involves using a shrinkage factor (rather than degassing) to adjust the prover volume
to atmospheric conditions, then:

The location of the prover taps depends on the type of proving device to be used to prove the meter, such
that the proving device will not interfere with the normal interaction of the meter and the throttling/dump
valve. Tank-type volumetric or gravimetric provers will require the taps to be downstream of the
throttling/dump valve, while non-tank-type volumetric provers such as ball provers, pipe provers, or master
meters will require the taps to be upstream of the valve. Unconventional proving that does not meet the
above requirements must be approved by the BCER.

If a master meter is used for proving, it must have an uncertainty rating equal to or better than the meter it
is being used to prove.

Each proving run must consist of a representative volume of oil or oil/water emulsion being directed
through the meter and into the prover or through the master meter. The resultant volume determined by
the prover or master meter, after application of any required correction factors, is divided by the metered
volume to determine the meter factor.
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iv. A shrinkage factor representative of the fluid passing through the meter must be determined and used to
adjust the meter volumes to atmospheric conditions. The shrinkage factor may either be incorporated into
the meter factor or be applied to metered volumes after they are adjusted by the meter factor. The
shrinkage factor must be based on analysis of a sample of the metered fluid taken at normal operating
conditions prior to and within one month of the proving.

v.  Whenever operating conditions at the meter experience a change that could significantly affect the
shrinkage factor, a new shrinkage factor must be determined based on analysis of a sample of the metered
fluid taken at the new operating conditions. Consideration should also be given to proving the meter at the
new operating conditions to determine if the meter factor has been affected.

vi.  When this option is used, the tag attached to the meter must indicate that a shrinkage factor was used
instead of degassing the prover and whether the shrinkage factor was incorporated into the meter factor
or will be applied separately.

8) If a meteris proved after a period of regular operation, an “As Found” proving run must be performed prior to
conducting any repairs on the meter or replacing the meter.

In the case of a test oil meter, the meter factor must include a correction factor to adjust the metered
volume to 15°C (unless the meter is temperature compensated). Although the actual fluid temperature
may vary with ambient temperature, it is acceptable to assume that the temperature observed at the time
of proving is reasonably representative of the temperature experienced at the meter until the next proving.
This requirement does not apply to meter technologies that do not require correction for temperature.

ii.  Inthe case of a Group Qil - Live Oil delivery point or custody transfer meter, the meter factor must not
include a correction factor for temperature. The meter must be continuously temperature compensated in
accordance with the American Petroleum Institute (API) — Chapter 11. This requirement does not apply to
meter technologies that do not require correction for temperature. The metered volume must be corrected
to 15°C.

ii.  Inthe case of a Group QOil - Live Oil custody transfer measurement meter, the meter factor must not include
a correction factor for pressure. The meter must be continuously pressure compensated in accordance
with the American Petroleum Institute (API) — Chapter 11. This requirement does not apply to meter
technologies that do not require correction for pressure. The metered volume must be corrected to
101.325kPa.

9) Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:

a)  The meter serial number.

b)  The date of the proving.

c)  The site surface location.

d)  The average meter factor.

e)  The type of prover or master meter used.

f)  Whether the volume readout is meter-factor corrected or if the volume readout is meter-factor uncorrected.
If the meter is connected to an electronic readout, it may be possible to program the meter factor into the
software to allow the meter to indicate corrected volumes.
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g)  Ifthe meter is connected to a manual readout, it is necessary to apply the meter factor to the observed
meter readings to get the corrected volumes.
h)  The name of the person performing the prove.

10) A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the BCER.
If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is considered
to be met. If the proving involved the use of a shrinkage factor instead of degassing, a copy of the sample
analysis must be attached to the proving report.

2.6.1.4. Group and Test Oil Meter Proving Exceptions - Live Oil

1) In situations where individual well production rates are so low that proving a test oil meter in accordance with
the requirements listed above would require excessive time, it is acceptable to modify the proving procedures.
Complete, individual proving runs requiring more than one hour are considered excessive. The following
modifications, in order of BCER preference, may be used to reduce proving time:

a)  Produce several wells through the test separator at one time to increase the volume available for the
proving runs.

b)  If the degassing procedure is being used, degas the first run only, and then use the data to calculate a
shrinkage factor, which can be applied to subsequent runs conducted without degassing.

c)  Use the highest rate well for all proving runs.
d)  Conduct only three proving runs.

Note: The detailed proving report must clearly indicate if any of the foregoing modifications were used to prove the
meter.

2) Alive oil meter may be removed from service and proved in a meter shop, in accordance with the following:

a)  Ifthe meteris used to measure test volumes of conventional oillemulsion, the average rate of flow of oil of
all the wells that are tested through the meter must be less than or equal to 2m?d and no well may exceed
4m?3/d of oil production.

b)  Any meter used to measure test volumes of oil (density greater than 920kg/m?3) may be proved in a meter
shop.

c) Ifthe gas held in solution with the fluid produced through the meter is of sufficient volume to significantly
affect the fluid volume indicated by the meter, consideration should be given to determining an appropriate
shrinkage factor to correct for the effect of the solution gas and provide that factor to the meter calibration
shop so it may be built into the meter factor.

d)  The meter installation must be inspected as follows, and corrective action must be taken where required:

i) The flow rate through the meter must be observed in order to verify that it is within the manufacturer's
operating ranges.

i) The dump valve must not be leaking (no flow registered between dumps).

Page: 65
BC Energy Regulator Version 2.4 published: October 2023

Uncontrolled copy once downloaded GoTo: Table of Contents | Glossary | Legislation | BC-ER.CA



https://www.bc-er.ca/files/operations-documentation/Oil-and-Gas-Glossary-and-Definitions.pdf
http://www.bc-er.ca/legislation
http://www.bc-er.ca/

BC Measurement Guideline

e)  The shop proving may be conducted with a volumetric or gravimetric prover or with a master meter,
as follows:

i)  Wateris typically used as the proving fluid, but varsol or some other light hydrocarbon fluid may
be used for the proving.

i) Corrections for the temperature and pressure of the proving fluid must be made, where
applicable.

iii) If a master meter is used for proving, it must have an uncertainty rating equal to or better than
the meter it is being used to prove.

iv) If a meter is proved after a period of regular operation, an “As Found” proving run must be
performed prior to conducting any repairs on the meter or replacing the meter.

v) An acceptable proving must consist of four consecutive runs (one of which may be the “as found”
run), each providing a meter factor that is within £0.5% of the mean of the four factors. The
resultant meter factor must be the average of the four applicable meter factors.

f)  Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:

i) The meter serial number.

i) The date of the proving.

iii)  The fact the proving was done in a shop.

iv) The average meter factor.

v) The type of prover or master meter used.

vi) The name of the person performing the calibration.

vii) Whether the volume readout is meter-factor corrected or if the volume readout is meter-factor
uncorrected. If the meter is connected to an electronic readout, it may be possible to program the
meter factor into the software to allow the meter to indicate corrected volumes. If the meter is
connected to a manual readout, it is necessary to apply the meter factor to the observed meter
readings to get the corrected volumes.

3) A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the
BCER. If a report is left with the meter, then the requirement for the tag is met.
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2.6.2. Dead Oil Meter Proving Requirements

Table 2.6-3 Dead Oil - Group Meter Proving Requirements

BC Measurement Guideline

. Volumetric Volumetric
. Proving Temperature . Pressure .

Group Oil Compensation Compensation

Frequency Measurement Measurement

Temperature Pressure
gﬁgdy Transfer - Pipeline with Monthly *1 Continuous Continuous Continuous Continuous
Eg:;?ry Point - Pipeline with Monthly *1 Continuous Continuous N/A N/A
Delivery Point — Truck with meter | Monthly *1 Continuous Continuous N/A N/A
Delivery Point — Receipt — Tank BCER Site Single Point or | Single Point or
; - ) ) N/A N/A
Gauging Specific Continuous Continuous
Delivery Point - Pipeline Batch — | BCER Site Single Point or | Single Pointor | N/A N/A
Tank Gauging Specific Continuous Continuous
Cross Border Delivery See Chapter 7 Cross Border Measurement
Note: *1 (see section 2.6.2.2 for Dead Oil Meter Proving Exemptions)
Table 2.6-4 Dead Oil - Test Meter Proving Requirements

Provin Temperature VR LGIISTE Pressure VL LGEE
Test Qil 9 P Compensation Compensation

Frequency  Measurement Measurement

Temperature Pressure

Well Test - Meter Annual Treat as Live Oil — Test Oil
Well Test — Tank Gauging Annual Treat as Live Oil — Test Qil

Notes:

1)  Where temperatures and/or pressures are required to be continuously measured, the live temperature and/or

pressure correction values must be continuously applied to the raw volume data.

2) The temperature measuring element must be installed in the flow stream and be representative of the stream
temperature. The surface temperature of the piping will not be allowed as a satisfactory temperature
measurement nor will the installation of the temperature measuring element be installed where there is

normally no flow.

Dead oil meters are typically those used for delivery point (custody transfer point) measurement of clean oil that has
been degassed to atmospheric pressure. These meters may be found measuring oil being pumped from a
battery/facility into a pipeline or measuring oil being pumped from a truck into a pipeline terminal, or other

battery/facility.
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BC Measurement Guideline

Meters used to measure dead oil are subject to the following proving requirements:

2.6.2.1. Group Oil Meter Proving Requirements

1)

2)

A new meter must initially be proved within the first calendar month of operation. The resultant meter factor
must be applied to all volumes produced prior to the determination of the meter factor from the prove.

The group oil meter must be proved by the end of the calendar month following any repairs being conducted
on the meter or any changes to the meter installation. The resultant meter factor must be applied back to the
volumes metered after the repair or change.

An acceptable initial proving (the first proving of a new or repaired meter) must consist of three consecutive
runs, each providing a meter factor that is within £0.25% of the mean of the three factors. The resultant
meter factor will be the average of the three applicable meter factors (proving procedures using more than
three runs will be allowed if the operator can demonstrate that the alternative procedures provide a meter
factor that is of equal or better accuracy).

4) A meter used to measure group oil or oil/water emulsion volumes to or at a battery/facility must be proved
monthly thereafter.

a. Ifa consistent meter factor is unattainable, the meter must be replaced.

b. Following the initial proving, each meter must be calibrated at least every month.

i.  One proving run is sufficient if the new meter factor is within 0.5% of the previous mean factor.
i.  If the new meter factor is not within 0.5% of the previous meter factor, the meter must be
calibrated in the same manner as the initial proving run.

c. The meter must be proved in-line under normal operating conditions.

d. The design and operation of the meter installation must ensure that the conditions of fluid flow through the
meter are within the manufacturer’s operating range.

e. The location of the prover taps depends on the type of proving device to be used to prove the meter, such
that the proving device will not interfere with the normal interaction of the meter and the throttling/dump
valve. Tank-type volumetric or gravimetric provers will require the taps to be downstream of the
throttling/dump valve, while non-tank-type volumetric provers such as ball provers, pipe provers, or master
meters will require the taps to be upstream of the valve. Unconventional proving that does not meet the
above requirements must be approved by the BCER.

f.  The size of the prover taps and operation of the prover must not restrict or alter the normal flow through
the meter.

g. Proving may be done with any suitable volumetric or gravimetric prover or a master meter.

h. If a master meter is used for proving, it must have an uncertainty rating equal to or better than the meter it
is being used to prove.

i.  Each proving run must consist of a representative volume of oil being directed through the meter and the
prover or master meter. The volume measured by the prover or by the master meter, after application of
any required correction factors, is divided by the metered volume to determine the meter factor.
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j. Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:
i.  The meter serial number.
ii.  The date of the proving.
ii.  The average meter factor.
iv.  The type of prover or master meter used.
v.  The name of the person performing the prove.

vi.  Whether the volume readout is meter factor corrected or whether the volume readout is meter
factor uncorrected. If the meter is connected to an electronic readout, it may be possible to
program the meter factor into the software to allow the meter to indicate corrected volumes. If the
meter is connected to a manual readout, it is necessary to apply the meter factor to the observed
meter readings to get the corrected volumes.

k. A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the
BCER. If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is
considered to be met.

. Inthe case of a Group Oil - Dead Oil delivery point or custody transfer meter, the meter factor must not
include a correction factor for temperature. The meter must be continuously temperature compensated in
accordance with the American Petroleum Institute (API) Manual of Petroleum Measurement Standards
(MPMS), Chapter 11. This requirement does not apply to meter technologies that do not require correction
for temperature. The metered volume must be corrected to 15°C.

m. In the case of a Group Qil - Dead Oil custody transfer measurement meter, the meter factor must not
include a correction factor for pressure. The meter must be continuously pressure compensated in
accordance with the American Petroleum Institute (API) Manual of Petroleum Measurement Standards
(MPMS), Chapter 11. This requirement does not apply to meter technologies that do not require correction
for pressure. The metered volume must be corrected to 101.325kPa.

n. For Group Oil - Dead Qil delivery point or custody transfer applications where in-line proving must be
performed, proving taps and a double block and bleed divert valve must be installed. For positive
displacement (PD) and coriolis meters, proving taps may be upstream or downstream of the meter if a ball
prover, pipe prover, or master meter is used. For other types of linear meters or tank provers, the proving
taps must be downstream of the meter. No exemptions are granted for unconventional proving methods
that do not meet the above requirements.

0. All delivery point meters must be proved in accordance with the procedures of this Chapter. LACT meters
may use the proving procedure in API-MPMS, Chapter 4: Proving Systems, rather than the procedures in
this Chapter should these practices be desired.

p. Formeters to be proved using a conventional displacement prover (e.g., ball prover) or a captive displacer
prover (piston and shaft), pulse outputs are required. For master meter proving, pulse outputs are only
recommended.
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2.6.2.2. Dead Oil Meter Proving Exceptions
2.6.2.2.1. Group Oil Meter Proving Exceptions — Dead Oil Meter

1)

If the volume of fluid metered by a delivery point or LACT meter does not exceed 100m?3/d, the meter proving
frequency may be extended to quarterly. The tag attached to the meter must clearly indicate that the meter
measures <100m?d and that the meter is on a quarterly proving frequency. The required proving frequency
will revert back to monthly if the meter begins measuring volumes greater than 100m?/d.

For delivery point or LACT meters, if the meter factor is within 0.5% of the average meter factors from the
previous three consecutive proves, the meter proving frequency may be extended to quarterly. The tag
attached to the meter must clearly indicate that the meter has been found to have consistent meter factors and
is on a quarterly proving frequency. The required proving frequency will revert back to monthly whenever the
meter factor determined during a proving is found not to be within 0.5% of the previous of the average of the
meter factors from three consecutive proves.

For delivery point meters that measure trucked-in oil, oil emulsion and condensate and that have no moving
parts (e.g., coriolis meter, ultrasonic meter, orifice meter, vortex meter, cone meter), the meter may be proved
semi-annually if the current meter factor is within +/-0.5 % of the average of the meter factors from previous
three consecutive proves. A tag must be attached to the meter and clearly indicate that he meter has been
found to have consistent meter factors and is on a semi-annual proving frequency. The required proving
frequency will revert back to monthly whenever the meter factor determined during a prove is not within +/- 0.5
% of the average of the meter factors from the previous three consecutive proves. The meter must re-qualify
for the exemption before the proving frequency can be extended to semi-annual. The meter must be proved
following repairs to the meter or changes to the metering installation or if production operations change in a
way that may impact the accuracy of the metering.

2.7. Condensate Meters

Condensate is subject to two differing sets of measurement, accounting, and reporting rules. If condensate volumes are
metered and delivered at atmospheric pressure or equilibrium pressure, the volume must be determined and reported
as a liquid volume at 15°C and equilibrium pressure (equilibrium pressure is assumed to be either atmospheric pressure
at the point of production or disposition or the actual equilibrium pressure). If condensate volumes are metered and
delivered at flow-line conditions, the volume is determined at flow-line pressure and temperature and corrected to 15°C
and 101.325kPa, but the volume may be reported as a gas equivalent volume at standard conditions (101.325kPa
absolute and 15°C) as well as in liquid (m3).
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2.7.1. Condensate Meter Proving Requirements
Table 2.7-1 Proving Requirements for Condensate at Equilibrium Conditions
Provin Temperature | Volumetric Pressure Volumetric
Equilibrium Conditions F g Measurement | Compensation Measurement  Compensation
requency
Frequency Temperature Frequency Pressure
Delivery Point and LACT Meters | Monthly Treat as Dead Qil — Group QOil
Cross Border Delivery See Chapter 7 Cross Border Measurement
Table 2.7-2 Proving Requirements for Delivery Point/Custody Transfer Condensate
Flow Line Conditions Proving Temperature | Volumetric Pressure Volumetric
Frequency Measurement | Compensation Measurement Compensation
Frequency | Temperature Frequency Pressure
Well Test Meter Monthly Treat as Dead Qil - Group Qil
Gas Plant Inlet Separator Meter Semi-annual | Continuous | Continuous | Continuous | Continuous
Cross Border Delivery See Chapter 7- Cross Border Measurement
Table 2.7-3 Proving Requirements for Non-Delivery/ Non Custody Transfer Condensate
Flow Line Conditions Proving Temperature | Volumetric Pressure Volumetric
Frequency Measurement | Compensation Measurement | Compensation
Frequency Temperature Frequency Pressure
Well /Battery or Test Meter Annual Treat as Live Qil — Test Qil
Cross Border Delivery See Chapter 7 Cross Border Measurement

2.7.2.

Condensate at Equilibrium Conditions

Meters that measure condensate that is stored and delivered as a liquid at atmospheric pressure or equilibrium pressure
are typically delivery point meters and are therefore subject to the same proving requirements and exceptions applicable
to meters used for dead oil measurement.

2.7.3. Condensate at Flow-Line Conditions

When a meter that requires proving is used to measure condensate at flow-line conditions are subject to the following
proving requirements:

1) A new meter must be proved within the first calendar month of operation. The resultant meter factor must be
applied to all volumes produced prior to the determination of the meter factor from the prove.

2) The meter must be proved as in applicable table above.

3) The meter must be proved immediately (by the end of the calendar month) following any repairs being
conducted on the meter or any changes to the meter installation. The resultant meter factor must be applied to
all volumes produced prior to the determination of the meter factor from the prove.
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4) Condensate meters used for delivery point measurement are subject to the same proving frequency and
proving frequency exceptions applicable to meters used for dead oil measurement. For condensate meters at
flow-line conditions designated as Cross Border meters, the meters must follow the frequency as stipulated in
Chapter 7 Cross Border Measurement.

5) The meter must be proved in-line under flow-line conditions at normal operating conditions.

6) The design and operation of the meter installation must ensure that the flow through the meter is within the
manufacturer's operating range. The meter must be installed upstream of either a throttling control valve with
shap-acting on/off control or a snap-acting dump valve for separator designs.

7) The size of the prover taps, and operation of the prover must not restrict or alter the normal flow through the
meter.

8) The location of the prover taps must be such that the connection of the proving device will not interfere with
the normal interaction of the meter and the dump valve:

a. Ifatank-type volumetric or gravimetric prover is used, the prover taps must be located downstream of the
dump valve, and the pressure in the prover must be regulated such that reduction of the condensate
volume due to flashing is minimized. The dump valve must be allowed to control the flow of condensate
into the prover through its normal operation. Flow into the prover is not to be controlled by manual
manipulation of the prover inlet valve.

b. If a ball or piston-type volumetric prover or a master meter is used, the prover taps must be located
upstream of the dump valve, so that the prover or master meter will be subjected to the same flow and
pressure conditions as the condensate meter.

c. Unconventional proving that does not meet the above requirements must be approved by the BCER.

9) If a master meter is used for proving, it must have an uncertainty rating equal to or better than the meter it is
being used to prove.

10) Each proving run must consist of a representative volume of condensate being directed through the meter and
the prover or master meter. The volume measured by the prover or by the master meter, after application of
any required correction factors, is divided by the metered volume to determine the meter factor.
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11) If a meter is proved after a period of regular operation, an “As Found” proving run must be performed prior to
conducting any repairs on the meter or replacing the meter.

12) An acceptable proving must consist of four consecutive runs (one of which may be the “As Found” run), each
providing a meter factor that is within £2% of the mean of the four factors. The resultant meter factor must be
the average of the four applicable meter factors. Proving procedures using more than four runs will be allowed,
provided that the operator can demonstrate that the alternative procedures provide a meter factor of equal or
better accuracy.

13) Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:

a. The meter serial number.

b. The date of the proving.

c. The average meter factor.

d. The type of prover or master meter used.

e. The name of the person performing the prove.

14) Whether the volume readout is meter factor corrected or whether the volume readout is meter factor
uncorrected. If the meter is connected to an electronic readout, it may be possible to program the meter factor
into the software to allow the meter to indicate corrected volumes. If the meter is connected to a manual
readout, it is necessary to apply the meter factor to the observed meter readings to get the corrected volumes.

15) A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the BCER.
If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is considered
to be met.

16) A detailed record of the internal components inspection documenting any repairs or changes made to the
internal components must be either left with the meter (or end device) or readily available for inspection by
the BCER. If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is
considered to be met.

2.74. Condensate Meter Proving Exceptions

1) A meter used to measure condensate at flow-line conditions may be removed from service and proved in a
meter shop, in accordance with the following:

a. Ifthe meteris used to measure condensate production on a continuous or non-continuous basis, the rate
of flow through the meter must be <2m?3/d, or the rate of flow through the meter must be <3m3/d with the
gas equivalent volume of the daily condensate volume being <3% of the daily gas volume related to the
condensate production.

b. Ifthe meteris used on a portable test unit, there is no volume limitation, but consideration should be given
to proving the meter in-line if significant condensate production is observed during the test.
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c. The meter installation must be inspected as follows, and corrective action must be taken where required:

The flow rate through the meter must be observed to verify that it is within the manufacturer’s operating
ranges.

The dump valve must not be leaking (no flow registered between dumps).

d. The shop proving may be conducted with a volumetric or gravimetric prover, or with a master meter, as
follows:

Vi,

Water is typically used as the proving fluid, but varsol or some other light hydrocarbon fluid may be
used for the proving.

If a master meter is used for proving, it must have an uncertainty rating equal to or better than the
meter it is being used to prove.

Corrections for the temperature and pressure of the proving fluid must be made, where applicable.

If a meter is proved after a period of regular operation, an “As Found” proving run must be performed
prior to conducting any repairs on the meter or replacing the meter.

acceptable proving must consist of four consecutive runs (one of which may be the “As Found” run),
each providing a meter factor within £0.5% of the mean of the four factors. The resultant meter factor
is the average of the four applicable meter factors.

Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:

The meter serial number.

The date of the proving.

The name of the person performing the calibration.
The average meter factor.

The type of prover or master meter used.

2) Whether the volume readout is meter factor corrected or whether the volume readout is meter factor
uncorrected. If the meter is connected to an electronic readout, it may be possible to program the meter factor
into the software to allow the meter to indicate corrected volumes. If the meter is connected to a manual
readout, it is necessary to apply the meter factor to the observed meter readings to get the corrected volumes.

3) A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the BCER.
If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is considered
to be met.

4) A detailed record of the internal components inspection documenting the condition of the internal components
“As Found” and any repairs or changes made to the internal components must be either left with the meter (or
end device) or readily available for inspection by the BCER. If the detailed report is left with the meter, the
foregoing requirement relating to the tag or label is considered to be met.
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5) If a meter used to measure non-delivery point or non-custody transfer condensate at flow-line conditions is a
type that uses no internal moving parts (e.g., orifice meter, vortex meter, v-cone meter, coriolis, ultrasonic
meter), the primary device does not require proving, provided that the following conditions are met:

a. Flow through the meter must be continuous and maintained within the rates specified by the meter
manufacturer as providing accurate measurement or be a coriolis-type meter with meter tube integrity
internal diagnostics.

b. If there is a dump valve as part of the measurement system, the dump valve must be checked for leaks
and it documented at the same inspection or proving frequency.

C. The design and operation of the entire meter system is in accordance with the meter manufacturer’s
specifications.

d. The meter secondary and tertiary devices are calibrated at the frequencies specified above for meters
used to measure condensate at flow-line conditions, using procedures specified by the American
Petroleum Institute (API) in the Manual of Petroleum Measurement Standards, the AGA, the device
manufacturer, or other applicable industry-accepted procedures, whichever are most appropriate and
applicable.

6) The internal components of the primary meter device removed from service annually, inspected, cleaned,
replaced or repaired if found to be damaged, and then placed back in service, in accordance with procedures
specified by API in the Manual of Petroleum Measurement Standards, the AGA, other relevant standards
organizations, other applicable industry-accepted procedures, or the device manufacturer's procedures,
whichever are most applicable and appropriate. The internal inspection requirement can be met by using self-
diagnostics of the primary element if equipped. A base line must be done when the meter is first installed. A
report must be generated to document that the internal inspection was completed. Whenever possible, the
inspection of internal components should be done at the same time as the meter end device maintenance, but
to accommodate operational constraints the inspection may be conducted at any time, provided the frequency
requirement is met.

a. Atag orlabel is attached to the meter (or end device) and must identify:
i.  The primary device serial number.
i.  The date of the maintenance.
ii.  Inspection date.
iv.  The name of the person performing the maintenance.
v.  Other relevant details (e.g., orifice plate size).

7) A detailed report indicating the tests conducted on the meter during the calibration and the conditions “As
Found” and “As Left” is either left with the meter (or end device) or readily available for inspection by the
BCER. If the report is left with the meter, the foregoing requirement relating to the tag or label is considered
to be met.
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A detailed record of the internal components inspection documenting the condition of the internal
components “As Found” and any repairs or changes made to the internal components is either left with the
meter (or end device) or readily available for inspection by the BCER. If the detailed report is left with the
meter, the foregoing requirement relating to the tag or label is considered to be met.

2.7.4.1. Other Liquid Hydrocarbon Meter Proving Requirements

Meters used to measure other liquid hydrocarbons, such as Propane, Butane, Pentanes plus, Natural Gas Liquid (NGL),
Liquefied Petroleum Gas (LPG), Liquefied Natural Gas (LNG) etc., are subject to the same proving requirements and
exceptions as are meters used for measurement of condensate at equilibrium conditions or measurement of dead oil.

2.8. Water Meters

If a meter is used to measure water production, injection, or disposal or injection or disposal of other water-based fluids,
the meter must be proved:

1)

2)
3)

4)

5)

6)

7)

Within the first three months of operation. The meter factor may be assumed to be 1.0000 until the first proving
is conducted.

Annually thereafter.

Immediately (by the end of the calendar month) following any repairs being conducted on or replacement of
the meter. The resultant meter factor must be applied back to the volumes metered since the date of
repair/change.

The proving may be conducted in line at field operating conditions, or the meter may be removed from service
and proved in a meter shop, using water as the test fluid. The proving may be conducted using a volumetric
prover, a gravimetric prover, or a master meter. Where a master meter is used for proving, it must have an
uncertainty rating equal to or better than the meter it is being used to prove. Correction factors, as appropriate,
must be used to adjust volumes to 15°C.

If a meter is proved after a period of regular operation, an “As Found” proving run must be performed prior to
conducting any repairs on the meter or replacing the meter.

An acceptable proving must consist of four consecutive runs (one of which may be the “As Found” run), each
providing a meter factor within £1.5% of the mean of the four factors. The resultant meter factor is the average
of the four applicable meter factors. Proving procedures using more than four runs will be allowed if the operator
can demonstrate that the alternative procedures provide a meter factor of equal or better accuracy.

Subsequent to the meter proving, a tag or label must be attached to the meter and must identify:

a. The meter serial number.

b. The date of the proving.

c. The name of the person performing the maintenance.
d. The fact the proving was done in a shop.

e. The average meter factor.

f.  The type of prover or master meter used.
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Whether the volume readout is meter factor corrected or whether the volume readout is meter factor
uncorrected. If the meter is connected to an electronic readout, it may be possible to program the meter factor
into the software to allow the meter to indicate corrected volumes. If the meter is connected to a manual
readout, it is necessary to apply the meter factor to the observed meter readings to get the corrected volumes.

A detailed report indicating the type of prover or master meter used, the run details, and the calculations
conducted during the proving must be either left with the meter or readily available for inspection by the BCER.
If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is considered
to be met.

10) A detailed record of the internal components inspection documenting any repairs or changes made to the

2.8.1.

internal components must be either left with the meter (or end device) or readily available for inspection by the
BCER. If the detailed report is left with the meter, the foregoing requirement relating to the tag or label is
considered to be met.

Water Meter Proving Exceptions

If a meter used to measure water or other water-based fluids is a type that uses no internal moving parts (e.g., orifice
meter, vortex meter, v-cone meter, coriolis, mag flow, etc.), the primary device does not require proving provided the
following conditions are met:

1)

2)

3)

4)

5)

Flow through the meter must be continuous (not intermittent) and maintained within the rates specified by the
meter manufacturer as providing accurate measurement or be a coriolis-type meter with meter tube integrity
internal diagnostics.

The design and operation of the entire meter system must be in accordance with the meter manufacturer's
specifications.

The internal components of the primary meter device must be removed from service annually, inspected,
cleaned, replaced or repaired if found to be damaged, and then placed back in service, in accordance with
procedures specified by API in the Manual of Petroleum Measurement Standards, the AGA, other relevant
standards organizations, other applicable industry-accepted procedures, or the device manufacturer's
procedures, whichever are most applicable and appropriate. The internal inspection requirement can be met
by using self-diagnostics of the primary element if equipped. A base line must be done when the meter is first
installed. A report must be generated to document that the internal inspection was completed.

The meter end devices must be calibrated at the frequencies specified above for Water Meters, using
procedures specified by the API in the Manual of Petroleum Measurement Standards, the AGA, the device
manufacturer, or other applicable industry-accepted procedures.

A tag or label must be attached to the meter (or end device) and must identify:
a. The primary device serial number.

b. The date of the maintenance.

c. Inspection date.

d. The name of the person performing the maintenance.

e. Other relevant details (e.g., orifice plate size).
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f.  Adetailed report indicating the tests conducted on the meter during the inspection and the conditions “As
Found” and “As Left” must be either left with the meter (or end device) or readily available for inspection
by the BCER. If the detailed report is left with the meter, the foregoing requirement relating to the tag or
label is considered to be met.

2.9. Product Analyzers

If a product analyzer (water cut analyzer) is used to determine water production, it must be calibrated annually using
procedures by the manufacturer.

Following the calibration, a tag or label must be attached to the product analyzer and must identify:
1) The primary device serial number.
2) The date of the calibration or prove.
3) The name of the person performing the calibration or proving.

A detailed report indicating the calibration procedure used and the calibration details must be either left with the analyzer
or readily available for inspection by the BCER. If the detailed report is left with the analyzer or readily available, the
foregoing requirement relating to the tag or label is considered to be met.

2.10. Automatic Tank Gauges
2.10.1. Inventory Measurement

If automatic tank gauge devices are used to indicate fluid levels in tanks for monthly inventory measurement, they must

be calibrated on site within the first month of operation and annually thereafter. The calibration procedures must be in

accordance with the following, as available and applicable (presented in order of BCER preference from first to last):
1) The device manufacturer’s procedures.

2) Procedures described in the American Petroleum Institute Manual of Petroleum Measurement Standards.

3) Other applicable industry-accepted procedures that utilize auditable methods (i.e., sound engineering
practices, industry IRP manuals, etc.).

If none of the foregoing exists, the BCER will consider other appropriate procedures. A record of the calibration and the
procedure used must be made available to the BCER on request.

2.10.2. Tank Guage Delivery Point Measurement

If automatic tank gauge devices are used to indicate fluid levels in tanks for delivery point measurement of hydrocarbon
liquid or emulsion, such as truck volume receipts at batteries/facilities or batch deliveries into a pipeline, they must be
calibrated on site within the first month of operation and monthly thereafter. The calibration procedures must be in
accordance with the following, as available and applicable (presented in order of BCER preference from first to last):

1) The device manufacturer’s procedures.

2) Procedures described in the American Petroleum Institute (AP1) Manual of Petroleum Measurement Standards.
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3) Other applicable industry-accepted procedures that utilize auditable methods (i.e., sound engineering
practices, industry IRP manuals, etc.).

If none of the foregoing exists, the BCER will consider applications for and may grant approval of appropriate
procedures. A record of the calibration and the procedure used must be made available to the BCER on request.

2.10.3. Tank Guage Delivery Point Measurement Exception

Where the accuracy of an automatic tank gauge is found to be within 0.5% of full scale for three consecutive months,
the calibration frequency may be extended to quarterly. The record of calibration must clearly indicate that the device
has been found to demonstrate consistent accuracy and is on a quarterly calibration frequency. The records of the
calibrations that qualify the device for this exception must be kept and made available to the BCER on request. The
calibration frequency will revert back to monthly whenever the accuracy is found not to be within 0.5% of full scale.

2.11.Weigh Scales

Weigh scales used to measure oil/water emulsion and clean oil receipts, Natural Gas Liquids (NGLs) or condensate at
batteries/facilities, custom treating facilities, pipeline terminals, and other facilities must be approved and inspected prior
to use, in accordance with Measurement Canada requirements.

Weigh scales must be tested for accuracy in accordance with the following schedule:

1) Monthly.

2) Immediately (by the end of the calendar month) following any incident in which the scale may have been
damaged.

3) Immediately (by the end of the calendar month) following any changes or modifications being made to the
scale.

4) The complete set of procedures set out by Measurement Canada for determining weigh scale accuracy must
be used following any damage or modifications and at least annually. The monthly accuracy tests may be done
using the complete set of procedures set out by Measurement Canada or, as a minimum, using the following
abbreviated procedure:

Zero check: Determine if the scale reads zero with no weight on the scale.

Add a 10kg standard weight: Determine if the scale reads 10kg.

Remove the 10kg standar