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18 October 2010

Strictly private and confidential

To the Government of Iraq
The International Advisory and Monitoring Board, and
The Committee of Financial Experts of the Development Fund for Iraq

Dear Sirs,

In connection with the COFE’s instructions communicated to us during the meeting held in
Baghdad on 13 May 2010 and the scope of work defined in our proposal to provide external
audit services to the Development Fund for Iraq (DFI) dated 15 March 2010, we were
requested to report to you on progress in implementing the Ministry of Oil's comprehensive oil
metering plan (Plan) as at 30 June 2010.

You have specifically required that we provide observations on:

• The implementation and calibration of oil meters to date, and,
• The further steps required to fully implement the Plan on schedule through the end of the

year 2011.

Structure of the report
In order to report to you on these, we have performed the procedures set out in sections (2.1
and 3.1) of the enclosed report in connection with the Ministry of Oil’s Plan and metering
systems in place.

Our findings in connection with the procedures performed are set out in sections (2.2 and 3.2)
of the report.

Our recommendations on further steps required to fully implement the Plan on schedule
through end of the year 2011 are set out in section 4 of the report.

Scope of our work
Our work in connection with this assignment is of a different nature than that of an audit. Our
report to you is based on inquiries of and discussions with management and other documents
made available to us. We have not, except to such extent as you requested and we agreed to
undertake, sought to verify the accuracy of the data or the information and explanations
provided by management.
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1 Introduction

The Iraqi National Code for Measurement of Hydrocarbon Fluids (the Code) has been
developed for use by the Oil and Gas Operators located in Iraq for the measurement of
hydrocarbon products. The requirements of this Code apply to all Fiscal/Custody transfer
measurements. This Code was prepared in April 2008, and it is currently under periodic
review.

The application of this Code for Fiscal/Custody transfer measurements is mandatory for all Oil
and Gas Operators engaged in production, refining, transportation and distribution of related
hydrocarbon products which pass between their facilities in Iraq including the imports and
exports of hydrocarbons.

The International Standards and recognized Measurement Procedures which are incorporated
in this Code shall be enforced by the MoO acting as the Regulator.

The purpose of this measurement Code is to facilitate a transparent auditable process with
regard to sustaining confidence in the process of measurement and transfer of liquid and
gaseous hydrocarbons products for financial transactions between the Oil and Gas Operators
and the MoO. Revenue receipts such as fiscal payments from certain facilities and refineries or
other locations shall be based on Fiscal/Custody transfer measurements code and follow
regulatory accountability.

The Code is administered by the Iraq MoO Metering Division. An update/review of the Code
shall be carried out by the MoO every two years.

The United Nations, in its meeting held on 12 July 2010, expressed concern that the oil-
metering system was behind schedule, delaying the determination of the total amount of oil
subject to a 5 percent contribution to the mechanism intended to replace the Development
Fund for Iraq.

Although the IAMB recommended in March 2004 the expeditious installation of a
comprehensive oil metering system in Iraq in accordance with standard oil industry practices,
and while the Iraqi Government supports oil metering, progress has been slow. Some meters
have been installed at oil terminals, but there continues to be no metering in the oil fields.

The IAMB in its meeting held on 28 April 2010 had requested that the audit focus on the status
of implementation of the metering system and that the result of this work to be reported on
separately.

The Ministry of Oil approved a comprehensive oil metering plan (Plan) in September 2009 for
its entities, to control the fiscal and custody transfers of Crude Oil, Oil Products and Gas.

The Iraqi National Code for Measurement of Hydrocarbon Fluids defines fiscal / custody
transfer measurement as follows:
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a) Fiscal Measurement is used to account for hydrocarbons extracted from the reservoir,
processed, transported and distributed, and it is also used for the purposes of import
and export.

b) Custody Transfer Measurement for the same aforementioned Code, provides quantity
and quality information used for the physical and fiscal documentation of a change in
ownership and/or a change in responsibility for hydrocarbons. Gives quality and quantity
information in the change of ownership of product.

Custody transfer takes place within the MoO entities, i.e. transferring oil from the reservoir to
tanks.

Fiscal measurement takes place between several MoO entities, i.e. transactions between
South Refineries Company and Oil Products Distribution Company, and also between MoO
entities toward external parties, i.e. transactions made through the Oil Marketing Company
(SOMO) between South Oil Company and the Foreign Oil Companies.

There is an ongoing debate with respect to custody of oil products transferred between MoO
Refineries Companies, Pipelines Company and Oil Products Distribution Company, where the
MoO Refineries Companies are considering that custody of its pumped oil products is
transferred to the Pipelines Company, where as the Pipelines Company only consider itself as
a carrier of the oil products to be delivered to the Oil Products Distribution Company. A
committee was formed to resolve this debate, and the outcome of its work is not published yet.
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2 Oil Metering Plan

2.1 Work Performed

We obtained the updated comprehensive oil metering Plan from the MoO, along with the
execution status as of 30 June 2010. The following Table shows the master Plan progress
based on data provided by MoO:

Table 1 – Comprehensive Oil Metering Plan

MoO Entity

Meters
Installed as
of 30 June

2010

Target
overall
number

of
meters
to be

installed

Percentage
of Completion
as of 30 June

2010
%

Target
overall

number of
meters to

be installed
as of 30

June 2010

Percentage
of

Deviation
%

Meters
Installed
as of 30

September
2010

Target
overall

number of
meters to

be
installed
as of 30

September
2010

Percentage
of

Deviation
%

North Oil
Company

86 188 46 - 86 76 13

South Oil
Company

38 137 28 14 171 43 16 169

Missan Oil
Company

19 65 29 12 58 29 12 142

North Refineries
Company

192 239 80 217 -12 195 239 -18

Middle Refineries
Company

87 592 15 96 -9 187 107 75

South Refineries
Company

15 137 11 23 -35 24 67 -64

North Gas
Company

29 69 42 28 4 39 28 39

South Gas
Company

3 20 15 6 -50 3 8 -63

Pipelines
Company

360 410 88 388 -7 365 402 -9

Oil Products
Distribution
Company

695 2,992 23 1,236 -44 695 2313 -70

Gas Filling
Company

19 49 39 32 -41 25 34 -26

Total 1,543 4,898 32 2,052 -25 1,691 3,302 -49

Source: Metering Division- Ministry of Oil.- Appendix A
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2.2 Findings

a) The Plan was issued by the MoO based on each location’s requirements the plan
represents the number of meters required by each entity to be installed in their premises
but does not verify if meters are in use or operational. However, the Plan was not
verified by an independent qualified third party as to its completeness, effectiveness,
and efficiency upon full implementation.

b) As illustrated in Table 1, the number of meters installed and calibrated is 25% behind
the number of total number of meters that were planned to be installed and calibrated
by 30 June, 2010.

As per the MoO Technical Department / Metering Division, the reasons behind the Plan
execution delay can be summarized as follows:

 Delays in opening Letters of Credits.
 Meters suppliers' tardiness in providing the meters.
 The delays in signing the meters supply contracts within the MoO entities.
 The delays in the meters installation process.
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3 Physical Testing of Oil Meters

We have obtained a list of the meters that has been calibrated and are operational at the
following MoO entities:

Table 2 – Comprehensive Oil Metering Calibration Report

MoO Entity

Total Actual
Meters

Installed as
of 30 June

2010

Total
Calibrated
Metering
Devices

Percentage
of Total

Calibrated
Metering
Devices

%

Total Un-
Calibrated
Metering
Devices

Percentage
of Total Un-
Calibrated
Metering
Devices

%

North Oil Company 86 76 88 10 12

South Oil Company 38 26 68 12 32

Missan Oil Company 19 0 0 19 100

North Refineries Company 192 152 79 40 21

Middle Refineries Company 87 33 38 54 62
South Refineries Company 15 7 47 8 53

North Gas Company 29 17 59 12 41

South Gas Company 3 0 0 3 100

Pipelines Company 360 269 75 91 25

Oil Products Distribution
Company

695 362 52 333 48

Gas Filling Company 19 16 84 3 16

Total 1,543 958 62 585 38

Source: Metering Division- Ministry of Oil. – Appendix B

3.1 Work Performed

We have selected a sample of calibrated and operational meters covering major Oil, Oil
Products and Gas Custody/Fiscal and Custody transfer for the below MoO Entities:

 North Oil Company
 North Refineries Company
 North Gas Company
 South Oil Company
 South Refineries Company

and performed the following procedures:

1. We have obtained the list of all meters available in each location from the MoO. This list
includes the type, location, and status as to calibrated or not.

2. Upon arrival at each location, we have obtained the location's list of meters that includes
the same information provided in the MoO list (Procedure 1 above) in addition to the
serial number of the meter.

3. We have selected a sample of meters that are installed and calibrated, and checked the
following:
 Availability of certificate of calibration for each meter.
 Availability of each meter's maintenance records.
 Availability of inspection certificate.

4. During September 2010 we have physically observed the selected sample of meters to
check on its existence, status, usage, type, manufacturer, and uncertainty factor.
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We have noted six types of meters in place:

 Positive Displacement (P.D.) Meters
 Turbine Meters
 Weighing Bridges
 Tank Gauging
 Ultrasonic Flow
 Ullage

Oil Products Distribution Company’s detailed list of meters was not provided to MoO to the
date of our report. Accordingly, we could not conduct the observation procedure on these
meters.

3.2 Findings

North Oil Company

We have observed 40 tanks out of the 76 calibrated tanks at the production tanks, Nikata
Tanks and Ninawa Oil Field Tanks and noted the following:

 All of the observed tanks are in the process of being calibrated by an external
party (Nur Engineering, Contracting and Import Company). However, calibration
certificates are not yet available.

 As calibration certificates are not yet available, no calibration inspection was
performed.

 All the observed tanks are operational.

 Un-calibrated tanks are being used for fiscal / custody transfer.

North Refineries Company

We have observed 102 out of the 152 calibrated P.D. Meters at the company's site in Bayji
that are fully calibrated and functional as per Table 2, and we noted the following:

 All of the observed meters are calibrated internally by the Company's
Measurement and Calibration Department.

 Some of the observed meters had leakage, thus such meters readings are not
reliable.

 No periodic maintenance is performed over the meters. The maintenance is
done only when the oil meter is being calibrated or when there is a doubt about
its accuracy.
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 All meters in use consist of two parts:
a. The head: This has the meter's readings and mechanical device

(removable).
b. The body: This is connected to the pipeline and is used as a base for the

head (static).

Frequently, the head of the meter is inter-changed or removed in order to
facilitate the maintenance, calibration or work flow requirements. As the linkage
point between the two parts is not sealed, no documentation for the inter-change
or removal is being performed, thus the meter serial number recognized in the
Company's records is the body's serial number. This might result in the following:

a. The meters' cumulative reading not being utilized as a control tool.
b. There is no audit trail as to the frequency of inter-change, maintenance,

and calibration processed.

North Gas Company

We have observed the gas meters that were supposed to be calibrated as per the list
obtained from the MoO Technical Department/Metering Division, and we noted the
following:

 Only 13 out of the 17 meters observed are operative.

 Meter inspection is only performed at the manufacturer site. No third party
inspection is made after installation at the MoO sites.

 Meter calibration is performed internally by the Company's Measurement and
Calibration Department, except for the Bridge Scales, which are being inspected
by an independent qualified inspector.

South Oil Company

We have visited South Oil Company's sites and observed the meters in place, noting the
following for each site:

 Al Zubair (1) Warehouse:
We observed one metering system that constitutes three turbine meters
considered all as one meter (since only one pipeline is the output of this
metering system), and we noted that it has been calibrated internally by the
Company's staff, but is being inspected by a third party for uncertainty
constraints (±0.25%). The observed metering system constitutes also a
computer and a whole computerized system that is called Computer Metering
System (CMS).

 Al Basrah Oil Terminal:
We observed 24 turbine meters at Basrah offshore Oil Terminal, where we
obtained the third party calibration certificates, in addition to the related third
party inspection report. Al Basrah Oil Platform has two sections; each has 12
turbine meters, and eventually all the turbine meters are linked to a CMS. South
Oil Company initiated measuring the exported crude oil through Basrah Oil
Terminal using its new metering system on 1 July 2008.
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 Khor Al Umayyah Oil Terminal:
We have observed its 12 un-calibrated oil turbine meters, and inquired about the
date of the expected calibration. The terminal manager stated that it is planned
to be exercised shortly noting that this terminal is still in using the ullage method
of measuring the sold crude oil.

 Upon review of SOMO’s shipment files we noted the absence of system
generated documented readings from Basrah Port Oil terminal meter. The
shipment files contain a manually prepared meter reading while the terminal
meters reading can be generated by the CMS.

 The South Oil Company reports to MoO the pumped quantities on terminals
based on the issued Bills of Lading. Accordingly, no differences between
quantities pumped for export purposes and quantities exported in accordance
with the terminals’ records have been identified and such differences, if any, may
not be identified due to the fact the only meter reading in use is the one at the
export terminal.

South Refineries Company

We have visited South Refineries Company's site at Missan Refinery where we observed
the operational meters in place:

 Four out of the 7 P.D. Meters were broken during 2010, these meters are utilized
for fiscal and custody transfer, and the repairs of these meters are still in
process.

 The refinery is using the ullage method of measuring the sold oil products
instead of the broken meters through their bypass section, the selling is made to
the Iraqi distribution to date using the ullage method, knowing that the MoO
Technical Department has stated in their letter addressed to South Refineries
Company dated 22 June 2010 that if the failure in the meters is for an indefinite
time, then the tank measurement method is the appropriate way of measuring
the sold products instead of the ullage method.

 The calibration of the meters is being exercised by the Iraqi Pipelines Company -
Metering and Measurement Department. A certificate is being issued for this
calibration, but no inspection has been made for the meters.

General

In order to reconcile quantities transferred to both the sender and receiver records, we
were informed by the MoO technical department’s personnel that the two parties are
currently agreeing on either to use one meter reading to report quantities (either the
sender’s or the receiver’s meter) or use the average reading between the two meters.
Thus, limited differences between quantities reported by different entities have been noted.
This practice has eliminated reported differences between quantities reported by each
entity. However, actual differences may not be identified. Accordingly, actual differences
are not resolved nor reported.
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4 Further Steps Required

We recommend the following as to fully implement the MoO's Plan on schedule through end of
2011:

1. Thorough review of the metering Plan’s financial budget, we emphasize that this
should be conducted based on a specialized updated technical study.

2. Appointment of a technically qualified independent party to verify the MoO Plan as
to its completeness, effectiveness, and efficiency when it is fully implemented based
on the best practices of the petroleum industry.

3. Extensive coordination between MoO entities and MoO headquarters in order to
communicate progress and updates.

4. Extensive coordination between MoO and other Government of Iraq entities
including Ministry of Finance and Trade Bank of Iraq to facilitate the metering
systems procurement process.

5. Development of a comprehensive procurement plan in line with the master metering
Plan, by which by economy of scale can be reached through bulk purchases of
meters.

6. Independent technical assessment of the Plan and the equipment used in different
fiscal / custody transfer locations. Such assessment shall conclude whether the
MoO Plan will result in its desirable results or not.

7. Formation of an independent technical body that is responsible for controlling,
inspecting, and reporting the progress of the Plan. Such body may use the expertise
and technical assistance of highly qualified oil experts in order to perform the
following tasks:

a) Analyze the current technical progress of the Plan.
b) Inspect the implementation of the metering systems.
c) Develop unified documentation measures for the whole oil industry in relation

to metering.
d) Ensure that proper meter maintenance schedules are being set and strictly

implemented.
e) Develop unified metering policies and procedures to be adopted by the MoO

and monitor the implementation of these policies and procedures.
f) Report and recommend to the Government of Iraq on progress of the Plan.

8. Calibration and inspection has to be performed periodically and by a third party that
is not related to the Ministry of Oil, to ensure credibility and to avoid any bias.

9. As the desired results of the Plan cannot be realized unless the comprehensive
implementation of the metering is substantially complete, we recommend
expeditious procurement, installation, and calibration of meters in all locations.

10.As recommended by oil industry best practices, automated metering systems
should be more frequently used (currently these are used in limited locations).
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11.A periodic physical count of all meters in all locations should be conducted and
documented. This procedure may decrease risks of meter head inter-change and
removal.

12.All meters should be sealed. Upon inter-change or removal, a technical report
should be provided and the new meter should be reinstalled and sealed in the
presence of a representative from the technical independent body. Unified
procedures shall be developed to manage this process.

13.A cumulative reading of the meters should be noted since this represents an
essential control tool. Readings should be taken before and after transfer and
should be matched to the re-settable reading. This tool can be also used to
determine whether the useful life of the meters is exceeded or not.

14.The reconciliation between the different parties in the oil industry should be based
on actual quantities measured using both parties’ metering instruments. Actual
readings should be reported periodically in order to identify weaknesses in the
measurement and reporting processes. Proper documentation of reconciling items
resolution should be in place.

15.System generated readings should be reported to SOMO in order to facilitate
controls over the loaded quantities by matching the readings with the shipment Bill
of Lading.

16.Actual meter readings at the export oil supplying location should be utilized and
matched to readings generated at the export terminals. Differences should verified
and properly investigated in order to properly control quantities transferred to export
terminals.
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Appendix A – Comprehensive Oil Metering Plan as of 30 June 2010
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Appendix B – Comprehensive Oil Metering Plan as of 30 September 2010
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Appendix C - Comprehensive Oil Metering Calibration Report
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Appendix D – Master Oil Metering Plan 2009 -2012
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