2D/3D land seismic tender baok Syrian petroleurn company —Exploration department

technical book for implementing a 3D seismic survey in Zumlat al-Moher and a 2D seismic

survey in the Damascus area

The Syrian Petroleum Company requests the implementation of field work to obtain land
selsmic data according to the following specifications:

1- 3D land Seismic survey in the Zumiat al-Moher area in accordance with the technical
conditions and work requirements mentioned in the attached technical description. This
detailed-technical description includes alt the works, activities and operations reguired to
implement the Seismic survey to collect 3D seismic data for an area of approximate 230
square kilometers using vibrators or Dynamite detonation points according to the survey
requirements, and after carrying out an investigative operation in the survey area. It is
estimated that approximately 85% - 90% of the total survey area to be carried out by means
of vibrators, and that Dynamite is to be used in areas where vibrators are not applicable due
to difficult terrain, wetlands, and swamps, if any.

2- 2D Land Seismic survey in Damascus area which located in the southwestern part of Syria,
and the length of the required survey lines equals approximately {2753 km  10%, out of
which 50% - 55% considered topographically difficult areas that require using dynamite).
The total number of source points is 55,060 + 10% and according to the aforementioned
tables and maps; the western area is generally rugged and uneven (mountains, valleys,..
etc.), the other few parts are not difficult (medium to easy).

The bidder has the right to present his technical offer either by using traditional recording

equipment such as geophones, cables, with matching recording systems, or to present a

technical offer that uses modern methods of seismic surveying which use wireless recording

systems and point receivers such as Nodal System / Smartsolo system / Quantum / or their
equivaient. ....etc,

1- Purpose of the survey:

The propose of implementing the seismic survey is to detine — ciearly and with high accuracy-
the geologic column of the subsurface reflectors in the survey area. Enabling the creation of
time and depth maps identical to the geological reality with high reliability.

2- Geological Tasks Of 3D Survey:

The implementation of the survey according to modern technologies and the recording of
seismic waves - in a professional and high-accurate manner — which covers the following goals:

* The survey should represent the subsurface-geological structures with seismic
reflectors within the geological column in the area, which are:

P
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{ arak marl- rmah shirt- Judia- hayan- Rutha- Qamshouka- sirjielou- Muss- Adaya- Butma-
Kurachina anhydrite- Kurachina dolomite- Amanos Sand- Markad......).
* To clarify and draw tectonic maps and unconformity aspects.
* To clarify and draw the boundaries of potential traps in the survey area.
* o enables the study of special structural- geological teatures, cracks and
thicknesses,
* To be able to ohtain a three-dimensional structural geological model of the study
area,
* To study of the weathering-layer by executing a special survey of it.
(Changes could be added to the study proposed by SPC and implemented by the bidder during

Implementation in the purpose of defining precisely the trans. All these changes will be

discussed & agreed upon with SPC Supervision Committee during survey operations).

3- Geological tasks of 2D survey:

' Implementing 2D seismic survey - based on modern technology and methods of
generating and reco
seismic results.

* Implementing a detailed study to clarify the geological structure of the North-
Damascus area by identifying the main horizontal levels of the subsurface
geological iayers in the surveyed area.

* [dentifying expected new traps within the boundaries of the 2D seismic survey
area.

" |dentitying located traps precisely within the boundaries of the 2D seismic

survey area,

*  Studying the weathering layer through up-hole wells and surface refraction —
survey of the weathering layer.

*  The Syrian Petroleum Company has the right to modify or change the locations
of some seismic profiles , while maintaining the total long kilometers of the
project, according to the technical requirements that they deem necessary in
comparison with the initial proposai for this purpose. All previous cases will be
approved by both Syrian Petroleum Company supervision committee and the

hidder,

4- Mobilizing the crew to survey area (MOBILIZATION}):

The process of Mobilizing the crew includes shipping all of the eguipment, Vibrators, recording
systems, rigs, vehicles and everything related to the survey crew from the bidder’s country to
the work-site and within the survey area. The Syrian Petroleum Company bears the cost of
mobilizing the equipment of the bidder when the bidder maobilize al! of his equipment from
abroad until they reach the camp of the 3D survey that will be carried out firstly,
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5- Mobilizing the crew outside the survey area {Demobilization):

After completing all recording and seismic survey operations for both the 2D and 3D surveys,
the bidder will remove all the equipment, supplies and machinery that he brought, to outside
the survey area and hand aver the work-site to the Syrian Petroleum Company. When the
operations’ site is delivered to the Syrian Petroleum Company, free of any equipment belonging
to the hidder, the Syrian Petroleum Company pay the demaobilization value.

6- Implementation timeline (schedule time planning):
The bidder submits a time plan in which he explains the time period required for each stage

from the hpomnmc of mohilizing the eguinment until the end nf the survey operations and

moving the crew outside the survey area. The bidder has the right, through submitting an
official written request submitted to the Syrian Petroleum Company, and after receiving the
work-site and Commencement order, to request for changes, in case the time frame for some
stages increases or decreases, depending on the progress of the survey operations, while
maintaining the total implementation duration of the two projects. All changes shouid approved
by Syrian petroleum management.

7- General conditions:

1- The bidder is responsible, and at his own expense, for paying all wages, providing equipment,
experts, workers, accommodation and food expenses for all his personnel working in the crew,
in addition to paying the value of fuel and dynamite needed for implementing the project.

2- The bidder is respaensible for all bulldozer’s work and all engineering works needed to
implement the project according to the highest international standards.

3- The hidder is committed to designing the geometry moadea| for the 20 and 3D ceiemic suryey

aEITE aald Yo

and that this design is consistent with the established registration parameters. The bidder has
the right to submit more than one geometrica! design as a technical advice, provided that
designs are consistent with the technical specifications and according to the book of technical
conditions. The Syrian Petroleum company shall choose the appropriate geometrical technical
design, If more than one is presented.

4- The bidder is committed to providing response procedures for emergency situations, in
addition to providing emergency ambulance services to all personnel working on the project.

5- The bidder pledges that he possesses all necessary equipment, materials, equipment, and
vehicles sufficient to implement the project, in addition to spare parts.

6- The bidder is committed to carrying out the works assigned to him in arder to complete all
required operations in the survey area and within the established time periods and according to
the required technical specifications.

7- The hidder is responsible for correcting or re-shooting unacceptable data that not matched
the technical specifications stated within the technical book, or any other misfit work. This will
be determined by the supervisor of the Syrian Petroleum Company and the cost will be at the
bidder’s expense,
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8- The bidder is responsible for all tests for recording equipment, cables, devices, geophones
and vibrator, which must be periodic. These tests ta be are required by the Supervision
Committee of the Syrian Petroleum Company before and during implementation.

8- The bidder must provide accommodation for four technicians from the Syrian Petroleum
Company {two supervisors and two trainees),

10- The number of channels that will be provided for both projects should not be less than
8,000 channels, and each channel consists of 2 strings; i.e. the total number of strings when
using the cable system shall equals at least 18,000.

11- The number of rigs that will be used In the 20 seismic project shall not be less than 30 rigs
of all capacities and types.

12- The bidder is nohligated to provide geonhones provided that the year of manufacture is not
less than 2021 {the manufacturing period does not exceed three years}, so that they stifl
maintain the properties of flexibility needed to guarantee high-accurate recording quality and in
full confarmity to the specifications set in the technical book.

13- The bidder is obligated to provide vibrators whose year of manufacture is not be less than
2015. These vibratos should contain all the equipment, electronic control devices and programs
which monitor and examine their performance. And they should meet all technical conditions
related to the sweep characters control.

14- The bidder provides a list of the technical equipment and supplies that will be used to
implement the project.

15- The bidder shall submit a list of his technical experts who will carry out the survey process.
Those experts must possess the scientific and professional level necessary to carry out such
works, in addition to having previous experience in implementing seismic surveys.

18- The hidder has the right 1o employ workers and technicians from the local market in the
number required for the work.

17- The bidder has the right to use machinery and equipment rented from the local market
according to his needs.

18- The Syrian Petroleum Campany has the right to supervise the implementation of the survey
operations in details, and to inspect all the steps that will be implemented, and to view and
avaluate the results during the survey operations.

19- I'he bidder is committed to providing all tacilities to the staff supervising the survey
operations, and ta providing them with required information without hiding any technical
information.

20- The Syrian Petroleum Company is committed to praviding all approvals and permissions for
the use of communication devices, GPS devices, radio and wireless communication devices, and
all work requirements for seismic-survey teams.

21- In order to implement the survey service, the bidder shall be granted the necessary
exemptions for the entry and exit of all its equipment, devices, machinery and vehicles, The
contractor shall also be granted grant the necessary exemptions for the entry and exit of his
foreign employees and experts te and from the territory of the Syrian Arab Republic in
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accordance with the applicable laws and regulations. Machinery, cars, equipment and supplies
are entered after obtaining the required approvals.

22- The Syrian Petroleum Company is responsible for compensation for agricultural and non-
agricultural damages in accordance with regulations and Syrian laws. .

23- Ihe Syrian Petroleum Company is committed to facilitate providing the bidder’s vehicles
with fuel, so that the bidder pays the value of the fuel at his own expense calculated by the
industrial Price.

24- The Syrian Petroleum Campany is committed to provide full protection for the crew camp,
equipment, and personnel working in the crew.

25- The Syrian Petroleum Company facilitates providing the dynamite necessary for the survey

process, It trangnartation, delivary, storage, and all procedures that guarantee security and
safety, in accordance with the rules followed in Syrian Arab Republic. The bidder pays the value
of the delivered dynamite. If dynamite is not available in the Ministry of Defense Manufacturing
factory, the Syrian Petroleum Company facilitates issuing the necessary approvals and import
licenses to supply the dynamite and detonators needed to implement the survey.
26- The Syrian Petroleum Company has the right to make amendments to the coordinates of the
survey area within the region according to SPC technical approach, while maintaining the total
number of peints and within the conditions menticned in the technical specifications book.
27- The bidder has the right to present his technical proposal either by using traditional
recording equipment such as geophones, cables, and corresponding recording systems, or to
submit a technical offer that uses modern methods of seismic survey that use wireless
recording systems and pointed receivers such as Nodal System / Smartsolo system / Quantum /
or their equivalent. ......etc.

..... g tachnical information about the crew (recording
system, vibrators, camp, equipment...)
29- In the event that the contractor stops working for reasons beyond his control or security
reasons, he will be given a {Daily Stand by} which he provide in his Financial Offer, according to
the following conditions:
a - The bidder will not be given any stand by fees if he was responsible, partially or completely,
for the stoppage of work.
b - The hidder will not be given any stand by fees resulting trom not providing fuel, noting that
the Syrian Petroleum Company adheres to facilities, at its most capability, to facilitate getting
necessary approvals to supply the bidder with fuel according industrial price.
¢ - In the event that the bidder stops the works of this project for reasons related to bad-
weather, the bidder will be given daily stand by fees, provided the stoppage duration should not
to exceed 15 days per year.
d - In the event that the bidder stops the warks of this project for security reasons, the bidder
will be given daily stand by fees, provided the stoppage duration should not to exceed 5 days
per month and not to exceed 15 days per year,
e - The Syrian Petroleum Company facilitates providing dynamite from the Ministry of Defense
Manufacturing factory at the expense of the bidder, and in the case of failing to pr. vide it, the

55

{"“\
\




2D/30 land seismic tender book Syrian petroleum company —Exploration department

bidder then has the right to stap the works of this project until a license to import needed
dynamite is granted and the crew receive needed dynamite. In this case, the stoppage period is
not counted as part of the contract execution period, and the contractor shall be given a
substitute period of time equal to the stoppage period. And in the event that security
conditions caused by the unjust economic boycott do not allow the import of needed dynamite,
the bidder shall implement the seismic profiles that can be done by vibratars only, and skip all
points which need using dynamite and replace them with additional points or lines that can he
done by vibrators. This skipping and replacing process should he discussed and approved by the
Syrian Petroleum Company.

f - The bidder shail not be given any daily stand by fees outside the cases mentioned above
mentioned above.

30- The bidder is obligated to provide Technical Equipment which are in good condition,
sufficient for use and operating properly within the field parameters . The bidder shall bring
Equipment and Materials in guantities which are enough and there will no short supply during
the implementation of the service. The Syrian Petreleum Company also has the right to request
the replacement or change of any equipment or supplies that are operating incarrectly and do
not achieve good and accurate use during their operation or have malfunctions that prevent
them from performing the work properly. And the bidder is obligated to change them at his
own expense.

31- The bidder shall provide a detailed list of the equipment he is going to use on a schedule
includes the following information:

- Manufacturer's name

- Production date

- Technical Specifications

The bidder should also include maintenance and testing steps for the equipment whose
operation requires auditing and inspection before putting it into work.

32- The bidder must inform the Syrian Petroleum Company regarding any modern and new
equipment, technigues, or implements that he wants to import ar replace.

33- The Syrian Petroleum Company has the right to inspect and test to examine the equipment
and the supplies that the bidder enters before the equipment starts 1ts work in order to verity
that this equipment is in goad condition and flawless and identical to the technical book to
carry out the service.

8- Implementation period
The implementation pericd is 900 calendar days for both surveys (2D and 3D) starting from the
receipt date of the work-site by the bidder. This implementation period could be extended due
force majeure reasons (weather conditions or exceptional circumstances) detarmined by a
Supervisory Committee and to be approved by the Syrian Petroleum Company. The bidder is
committed to setting a time plan of implementation covers all stages of the warks {stage by
stage) according to his own vision, and commit ta adhere to it.
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Payment to the bidder will be schedules according to the number of shot points, vibrating
points and weather-layer survey points recorded on a monthly invoices provided by the bidder
and approved by the supervision committee and Syrian petroleum company management .

9- Warranty period

The warranty period for recorded field data extends for three months for all recorded field data
after finishing of the filed recording operation and finalize all recording processes. During this
period, it is ensured that the field data is free of any technical defect resulting from the
recording process, and it is ensured that all data is accept on seismic data processing center
without any defect or technical fault, after warranty period performance bond should be
refeased.

Payment to the bidder will be through monthly invoices containing the number of points and
services provided by the bidder and the percentages of completion. These invoices will be

disbursed after being approved by the supervision committee and Syrian Petroleum Company
management .

10- Personnel and experts:

1- The bidder provides a list of personnel, including experts and technicians, who will
implement the service.

2- The bidder shall submit a CV for each expert or technician stating the years of
experience in the same fleld for each one.

11- Topographic Survey Team:

The bidder provides Sufficient survey team, station devices, high-accurate DGPS monitoring
devices DGPS 1+4 L1 — L2 Ref. stations and rovers, monitoring devices, signal repetition units,
scanning computers, printers...

11-1- Topographic Survey:

* The main objective of implementing the topographic survey is to determine
coordinates of the polygon within which the survey area is located, and to
determine the correct elevations and coordinates for each receivers points &
shot-points.

» All Source point lines SPL and Receiver Point Lines RPL, in additicn to points
within them, must be approved by Syrian Petroleum Company befcre starting the
fopographic survey.

* Numbering of lines and points must be done bhefore executing the topographic
survey.
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The topographic survey must fulfill Syrian Petroleum Company requirements, and
in accardance with vision and planning of the contractor & international
standards.

The contractor shall provide a detailed list of equipment to be used in survey
works.

The contractor shall provide a list of experts and technicians working in survey
waorks.

The contractor shall use GPS devices which work in accordance with modern
international technologies.

The contractor shall provide a list of software ta be used, and the surveying
systams available to him.

Tolerance and accuracy while extending the receiving points {center of geophone
array) and (center of vibrator array) equals {+/- 0.5 meter} in coordinates and {no
mare than 0.25 meter) in heights,

“COG central of gravity” for vibrators should not exceed

3 meters.

The contractor, for the purpose of executing static survey, shal! create a
“reterence networi<” for the points by specifying no less than 4 fixed geodesic
points to be referenced to within the survey area.

The contractor determines the reference points after conducting a survey and
taking measurements by at least three GPS devices. And that the period of taking
readings is not less than two hours, and number of associated satellites is no less
than 5.

Refarence maasuramants chall he exacuted ucing RTK technaology,

Surveyors, working for the cantractor, shalt calculate Conversion Factors.

When executing the topographic survey, workers should number vibrating points
& receiving points using a piece of wood or metal skewer with a smali flag at its
end showing the point number. Provided that flags’ color of vibrating points
should be different from that of receiving points.

OFFSETE: points for receiving and vibrating points, which cannot be fixed in their
default location due to rough terrain, are shifted according to certain

measurements to be agreed upon.
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11-2 Quality and Specificity control during implementing the topographic survey:

The contractor shall comply to quality control procedures & systems while executing the
topographic works as follows:

«At the beginning of each working-day when the surveying technician begins the work to
proceed in fixing the points, they should take measurements of the last three points carried out
in previous day and ensures their accuracy & matching.
* The survey section prepares a daily repart of executed works which should be uploaded to
relevant maps and programs available at the survey section to ensure their accuracy.
» Before starting implementation of survey work, all equipment, devices and systems which will
he used, shall be tested to ensure that they are working properly, and Supervision Commitiee of
Syrian Petroleum Company is to be informed about all these tests.
* Survey technicians shall take the coordinates of existing-ohstacles in the survey area, in
addition to the electricity & HT lines, oil pipelines and all other topographic obstacles, and to
upload them to relevant maps.
= All of offsite measures, for the points which were moved from their default locations, should
be gathered in a daily list and handed to Syrian Petroleum Company Supervision Committee for
approval.
+ After defining the “surface of reference points and datum plane ”, the contractor shall deliver
the following information:
a) map of “reference network” according to GPS system.
b) data of “reference network".
¢} coordinates & heights of all receiving and vibrating points mentioned in the
SPS files.
d) list of coordinates of well-drilling sites needed for surveying the weathering layer.
e} list of used equipment.
f}  List of data & original and converted coordinates.
gl All topographic information.

12- Required Equipment:

12-1- Equipment;

The eguipment and related spare parts, consumable materials, and materials provided by the
bidder must be in very good condition and of good quality that allaw an effective
implementation of services. They must conform to good internationa! specifications applied by
oil and gas exploration companies, and suitable and fit for the required purpose. It must also
ensure continuity of implementation. The bidder must also guarantee the good quality,
including the necessary maintenance and parts, at his own expense,

12-2- Vibrators:

Vibrators must meet the following specifications:

- The number of Vibrators must be at least six units (four working units and two stand by).
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- The Vibrators must be in very good technical condition and the year of manufacture must be
no less than 2015,

- The pick force of the Vibrators must be at least 60,000 ibs. per Vibrator.

- The Vibrators must be able to generate a sweep of 6 Hz.

- Feedback 1s used to control the basic power {phase and ampiitude).

- Wired similarities tests are required at the beginning of work once a month, and wireless
similarities tests are required once a day for each vibrator. The similarities are recorded on the
SSD.

- Daily and monthly tests are to be carried out according to standard procedures applied by the
manufacturer and the bidder. And the testing schedule is to be submitted to the Syrian
Petroleum comnany Sunervision Committae for aporoval,

- The operation of the vibrators is to be checked via a wireless channel using the vib QC program
or its equivalent . The vibrators is to be checked daily before the start of operations and after
every forced stoppage, and for each vibrator separately before the start of operations.

- The drive level must not fall below 70% of the theoretically required drive level {to be
determined through testing) It can be reduced according to field requirements in some places to
50%.

- Limits can e changed with respect to surtace conditions and after being approved of the
Supervision Committee of Syrian Petroleum Company. The electronics controlling the source
must be of world-renowned with DGPS identification systems included.

- The system for controlliing the guality of vibrating must be at the place where the report is
prepared, and at least mention the average rate and maximum limit of the phase, the average
rate and maximum limit of distortion , and the minimum and maximum strength of each
vibrator individually and also for each sween, Thege data must he shown in real time within the
recording station, and should be statistically analyzed at the end of each day and available to
the Supervision Committee of Syrian Petraleum company.

- A maintenance record book is to be kept for each vibrator separately, and must be available at
all times for inspection by the Supervision Committee of Syrian Petroleum company, taking into
account the high and low pressure of the hydraulic systems, the correct air pressure in the
airbags of the vibrator, maintaining base-lifting chains of the vibrator and avoiding excessive
slack in the bars and ¢onnections of the vibrating base.

- The reaction-mass must be centered within {+/- one centimeter} in the static position and
there must be no breakage or bending at the base of the vibrator.

- There should not be any excess leakage from the lifting and lowering cylinder-gaskets.

- Modern vibrators are preferred, which have the ability to control frequencies more widely,

- Minimum power capacity (60,000 lbs.).

- The maximum rate of maximum distortion of capacity power is 40%.
- The average rate of maximum distortion is 30%.

- maximum average phase error is 10 degrees.

- maximum phase error is 5 degrees.

- Daily tests: radio similarities sandwich box test.
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- Periodic tests/wire similarities at the beginning of each line and after the repair of each main
vibrator, which also includes DGPS positioning in the real-time of the vibrator adeguately.

12-3- Rigs:

The number of rigs should not be less than 30 rigs of multi-sizes that can work in mountainous
topography, including up-hole rigs.

12-4- Recording equipment:

- One telemetric recording system (24, 32 hits) - including stack and emulator capable of survey
processing in real-time, storage system, field camera, vibrator’s electronics with monitoring

control system of vibrator quality, field monitoring system (QC), radios (RADIOS) and line
monitors. Recording systems from Sercel 428/508, 1/0 systems, Inova or Smartsolo systems, or
their equivalent.

- Two copies of alt recorded data must be sent to the Syrian Petroleum Company according to
the standards of oil companies on hard disks (H.D.).

- The hidder must prepare at least 9,000 channels; and the higher number of channels, the
better for implementing this project.

- Sutticient tield equipment, signal-refining units, and teeding-units to carry out the survey.

- List all other proposed equipment, repair equipment, testing equipment, etc.}.

- Mention the country of arigin , manufactured date and type of proposed recording devices.
Cables for traditional recording systems:

- Sending a sufficient number of cables and crossaver cables to implement the survey
effectively.

- The hidders offer must include the country of origin, type, number,

and length of cablas and
crossover cables,

- Cabies must be new or in very good condition at the beginning of the survey, and the quality of
the cable must be tested once every two weeks,

- The bidder must mention the properties and quality of the cable and repair equipment.

- For modern technologies that do not use cakles, all the equipment to be used is to be
mentioned along with its technicai specifications, the name of the manufacturer, and the date

of manufacture,

12-5- Geophone groups that use cables:
- The bidder must provide at least 9,000 high-quality channels for the survey process.
- Geophone system: distance 5 m.

- Indent distance of 10m from both ends with waterproof connector.
- Natural frequency: 10 Hz, preferably 5 Hz

- Humidity resistance: 1000 Ohm.

- Distortion: 2% maximum.
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- All geophone assemblies must be in good condition and must be operated and tested to meet
the highest seismic surveying standards at least once every two weeks.
- The year of manufacture must not be less than 2021

12-6 Group of geophones that do not use cables:

-The year of manufacture must not be less than 2021.

- Supports sampling of times 1/2/4 milliseconds.

- initial gain from 0 to 24 DB.

- Storage capacity for each unif ranges fram 8 — 16 GB.

- The positioning time during continuous survey operations is not less than 25 days.

- Ahility to communicate with the GPS gystem,

- Sensitivity from 5 to 10 Hz.

- Real time accuracy £10ps.

- GNSS Mode GPS.

- Water and maoisture resistant,

- High accuracy in recording vibration data.

- The default battery life for continuous recording is no less than 25 days.

The bidder must state:

- Type, country of origin and manufacturer of geophones and proposed units,

- Specifications: frequency, distance between geophones, and number of wires connecting the
units.

- All other proposed equipment, including repair kits and testing equipment.

12-7- Up Hole unit and refraction survey for weathering layer:

Providing and determining a sufficient number of nersonnel and eguinment according to the
expected production conditions, with an average hole depth of 50 meters, and one hole every 4
sguare kilometers in a 3D survey. The depth of final hole is to be determined by tests. A
refraction ~survey point for the weathering layer every 4 long kilometers in the 2D survey.
The hidder must state:

-The cost of each usable engraved meter {to be included in the financial offer).

- The cost per paint using surface refractive survey for the weathering layer to be included in
the tinancial offer}.

-Type and year of manufacture, name of the manufacturer, and all specifications of the used
egquipment: source, geophones, cables, and camera {minimum 24 camera channel Sigma —
Delta, 24 byte recording with printer).

The bidder must provide sufficient office equipment, computer software and personnel to
calculate the final field static corrections for any line, and to have them ready to be sent to the
processing center within a period not exceeding ten days after the seismic line is recorded.
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12-7-1 - Up hole unite and shallow refraction survey for weathering layer:

» UPHOLE surveys to be carried out in the wells, and the Syrian Petroleum company determines
their depth, in addition to the estimated number of wells at a rate one hole per 4 kilometers,
The depth and number of holes can be reduced by decision of the Syrian Petroleum company.

s When there are difficuit natural obstacles that prevent the possibility of recording using the
UPHOLE technology, the bidder performs a shallow refraction point and this is agreed upon with
the Supervision Committee of the Syrian Petroleum company.

» Provide UPHOLE coordinates to the bidder within a maximum period of 30 days before the
start of work according to the aperation plan.

¢ Use a multichannel-digital vibrating station (no less than 24 channels) suitable for the required
work.

» Rate of recording sample is 1 millisecond, and to checked out by a Supervision Committee of
Syrian Petroleum Company.

= A geophysicist specialized in UPHOLE Drilling keeps accurate records of lithological changes,
depths of various formations, groundwater level if any, and other relevant information.

* The received vibration-wave must have a frequency of 6-10 Hz, and the choice is made for the
purpose of implementation in the operations area and after being agreed upon by the
Supervision Committeeot Syrian Petroleum Company.

» The bidder has the right to estimate the best way to survey the weathering layer according to
his own vision, and after being agread upon this with the Supervision Committee of the Syrian
Petroleum Company to ensure correct results.

12-7-2- UPHOLE processing and refractive data recorded by refraction weathering survey

- The processing is 1o he carried out by qualified nersonnels. The initial recording time s to he
received and performed digitally on the screen clearly.

- All field data that is processed and the results of the processing are to be recorded on the 58D
and submitted to the Syrian Petroleum Company.

- The UPHOLE processing is to be executed by the bidder within the framework of a field
database, or its equivalent that allows the following to be carried out;

» Static corrections.

* UPHOLE processing and retractive survey.

¢ Final files SPS -segd — segy.

* Topographic works,

12-7-3- The hidder must provide the following information to the Syrian Petroleum Company
per month:

» Stored data in files named after the UPHOLE wells which must include the following
information:

-raw data SEGD, SEGY in a special file,
- Copies of camera recording diagrams.
- Monitor report.
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- Report of the drill man.
- Ali traces of UPHOLE measurement and refractive survey in SEGD, SEGY format classified under
correct main headings.
- Analysis of the initial refraction time
- processing and interpreting the results of UPHOULE measurement and refractive survey on
hard disks copies and paper charis.
- Calcutation of the first arrival time to depth, corrected in Excel or ASCI| format.
- Mode! of the Layer Velocity and lithoiogical section in chart and Exce! or ASCIH format.
- A table showing the UPHOLE works of and refractive survey (depth - map - history - workflow -
work area) in a hard copy and a phote.
- Static corrections in SPS file format,
- The UPHOLE database and refractive survey both updated in an Excel file to be approved by
both parties.
The gosl of the weathering-layer survey is to determine the thickness of the weathering-layer
along the survey area, and to determine the velocities within the layer to implement static
corrections properly and correctly, so that a hole is distributed over every 4 square kilometers in
the 3D survey, and the approximate total number of hales is 57. While the number of points in
2D survey is b8 Refraction survey point.
- The bidder is committed to providing alt equipment for drilling weathering-layer wells, and
relevant recording equipment.
- The weathering-layer weils to be distributed within a network within the survey area, and the
bidder should present a map showing their distribution.
- The total depth of the weathering-layer wells to be determined by drilling a well that

h

enetrate the weathering layer, and the capacity of the used rigs shouldn’t be not lesg than 100
meters.

- Measurement - in weathering-layer - shall be executed through a set of detectors (geophone-
hydrophone), SPC Supervision Committea can make two measurements; the first one direct
during lowering of the geophone cable, and the second one reversed during pulling up the
cable, then mast appropriate method is to be chosen.

- Sampling time for the weathering layer survey 1 millisecond, depending on the test results.

- The survey ot weathering layer shouid be executed by a professional and qualitied geophysicist
who has a special experience in the Survey of the weathering layer.

- After executing the weathering layer survey, the bidder is should provide a “processing of the
data related to weathering layer & calculations of static corrections”.

- The bidder shall provide all collected survey data organized in integrated reports that contain
all the information & applied calculating methods of velacities and corrections.

- The bidder shall provide the raw field data recorded in two formats SEGD — SEGY, with all
reports of field recorder and the first time arrivals chosen using ASCH tables.

- The bidder shall provide a map of the thickness of the weathering fayer & a map of the

velocities,
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- processing and interpreting the results of UPHOLE measurement and refractive survey on
hard disks copies and paper charts.

- Calculation of the first arrival time to depth, corrected in Excel or ASCIl format.

- Model of the Layer Velocity and lithological section in chart and Excel or ASCIl format.

- A table showing the UPHOLE works of and refractive survey {(depth - map - history - waorkflow -
work area) in a hard copy and a photo.

- Static corrections in SPS file format.

- The UPHOLE database and refractive survey both updated in an Excel file to be approved by
both parties.

The goal of the weathering-layer survey is to determine the thickness of the weathering-layer
along the survey area, and to determine the velocities within the layer to implement static
corrections properly and correctly, so that a hole is distributed over every 4 square kilometers in
the 3D survey, and the approximate total number of holes is 57. While the number of points in
2D survey is 688 Refraction survey point.

- The bidder is committed to providing all equipment for driiling weathering-layer wells, and
relevant recording equipment.

- The weathering-layer wells to be distributed within a network within the survey area, and the
hidder should present a map showing their distribution.

- The total depth of the weathering-layer wells to be determined by drilling a well that
penetrate the weathering layer, and the capacity of the used rigs shouldn’t be not less than 100
meters.

- Measurement - in weathering-layer - shall be executed through a set of detectors (geophone-
hydrophone). SPC representative can make two measurements; the first one direct during
lowering of the geophone cable, and the second ane reversed during pulling up the cable, then
most appropriate method is to be chosen.

- Sampling time for the weathering layer survey 1 millisecond, depending on the test results.

- The survey of weathering layer should be executed by a professional and qualified geophysicist
who has a special experience in the Survey of the weathering layer.

- After executing the weathering layer survey, the bidder is should provide a “processing of the
data related to weathering layer & calculations of static corrections”,

- The bidder shall provide all collected survey data organized in integrated reports that contain
all the information & applied calculating methods of velocities and corrections,

- The bidder shall provide the raw field data recorded in two formats SEGD — SEGY, with all
reports of field recorder and the first time arrivals chosen using ASCII tables.

- The bidder shall provide a map of the thickness of the weathering layer & a map of the
velocities.

13- Field management system and QC system for field-quality control:
The bidder must provide all systems and programs that ensure the quality control process,
whether it uses a recording system that includes traditional geophones or recording systems
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13- Field management system and QC system for field-quality control:
The bidder must provide all systems and programs that ensure the quality control process,

whether it uses a recording system that includes traditional geophones or recerding systems
that include receiving points and cables or made up of pointed geophones, such as his own

nodal system,

The seismic crew must also have a field-management system and field-monitoring of the
results’ quality in order to achieve general control accurately and reliably. In addition to
improvements related to the field data sent to the processing center. A detailed explanation of
the QC system, computer programs and procedures proposed by the bidder should be
mentioned .

13-1- The bidder must execute the foliowing procedures related to quality control:

- to Perform quality control of topographic data.

- detecting the presence of double or missing points in the recording files so that the double
points to be exciuded before sending the data.

- testing the validity of main data and recording locations,

- testing the distances between SPS — RPS, and the deviations from the chart locations.

- testing the shifts of recording points and vibrating noints.

- checking the values of geophones (leakage -titt -bad cabling)

- checking distortion values and dead trace values.

- testing the operation of the vibrators on a daily basis, as well as the system of layout
equipment,.

- analyzing the spectral of the signal, and removing the noise.

- Providing the Syrian Petroleum Company with daily and monthly reports on all required work
in paper form and on a hard disk.

14 - Test programs for field parameters for recording:

The objective of carrying out pre-survey tests hefore the actual seismic survey is to specify the
hest field-parameters for recording which guarantee best results.

The tests shouwld be carried out following a schedule organized in advance, and should cover

* noise-waves tests.

» Useful-Signal tests.

» test to Choose quantity of vibrators to be used in each location.
* test to determine the best low-frequency.

e {est to determine the best high-frequency.

¢ test to determine number of Sweep Per Shot.

e test to determine Sweep Length.

* test to determine Ground Force.

¢ test to determine sweep’s type; linear or nonlinear.

+ test to determine the spacing between the vibrators,

65




2D/30 land seismic tender book Syrian petraleum company —Exploration department

« test to determine number of holes when using dynamite.

« test to determine hole-depth when using dynamite.

e test to determine weight of charge to be used in hole when using the dynamite.

The Syrian Petraleum company has the right to request any additional tests necessary in the
survey process that are not mentioned in the technical specification’s book, provided that the
total duration of the tests should not exceed one working day. In case the vibration data in any
part of the survey is not good, it is necessary to change the Field work-parameters.one test day
for 3D survey and not more then 3 days for 2D survey

15- Generation of vibrational waves:

15-1- Explosives:

- The bidder is obligated to pay the value and costs of Ioading, transporting and storing
explosive materiais and their detonators, and to pay the costs all cperations related to
explosives under the supervision of the Syrian Petroleum Company in a way that ensures the
security and safety of personnel. In addition to that, the bidder should abide by alf laws related

to the use and transnort of exnlosives in the Syrian Arab Republic,

- A sufficient number of drilling-using dynamite rigs with sufficient personnel and technicians
must be available to execute the survey work using dynamite.

- Transporting and storage of explosive materials should be subject to professional-security
conditions and safety conditions, and after getting needed approvals from relevant authorities.
- The amount of charge used in each hole, and the number of haoles in each point to be
determined by the testing processes.

- It must be ensured after the explosion process that all the charges in all the holes have been
exploded.

- The quality of used dynamite in surveying operations must be of good quality and with a
manufacturing date not exceeding two or three years at most, according to what is available in
the Ministry of Defense Manufacturing Plants or according to related used import license.

- The charges of dynamite and detonators must have the ability to explode in wet soil without

chanoing thair nhycical nronartieg

- The bidder must be qualified to provide all requivements for using dynamite; and electric-
detonators exclusively. The bidder must also have experienced and trained staff for these tasks.
- Both the depth of the hole and the weight of the charges should be determined thraugh tests,
and should be approved by the Supervision Committee of Syrian Petroleum Company.

- The bidder undertakes to implement all necessary procedures during the exploding
operations, and to lowering down the charges to agreed-upon depths within error limits not
exceeding 1 meter.

- If any of the charges in the heles does not explode, it will be dealt with by the bidder's team;
marking their locations and exploding them should he done using the methods and means

applied by the bidder’s technicians.

v
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- Generating of seismic waves through an exploded source from drilled holes should be agreed
upon after testing.

- The bidder must provide at least 30 rigs that enable him to carry out the drilling works
necessary for the surveying process in order to implement highly-efficient work.

- Expioded wells must be carefully filled the with clay or mud to prevent the emission of any
charge.

- The bidder’s persannel, who are specialized in the process of treating explosives and
detonators, must have related qualifying certification duly, and the bidder must submit those
relevant certificates to the Supervision Committee of Syrian Petroleum Company.

¢ The bidder must meet the following requirements:

- Not using damaged explosives or explosives in dama
- Using electric detonators only.

- Using two detonators to prepare the charge.

- Selecting main parameters through a test to generate the wave (depth and weight of the
charge); this should be agreed upon with the Supervision Committee of Syrian Petroleum
Company.

- The bidder obliges to not using unlicensed explosives.

* Storage requirements tor explosives and detonators:

- The Syrian Petroieum Company shall provide the required explosives and detonators at the
expense of the bidder. The Syrian Petroleum Company is committed to protecting and storing
the dynamite and detonators required during survey operations, and the bidder must adhere to
all requirements of security and occupational safety anncunced by the Syrian Petroleum
Company and applied in the Syrian Arab Republic.

- The Syrian Petroleum Company will be resnonsible for the security of dynamite and detonators
in the crew camp, and for the transportation operations from the crew camp or the storage
place to the work site, and the expenses should be borne by the bidder.

- The bidder must temporarily prepare stores for the explosives within the works’ area in order
to implement the seismic field-works. Thess procedures should be approved upon by both
Syrian Petroleum Company and the competent governmental authorities (the bidder should
initiate those approval procedures at least 45 days before starting drilling operations).

- The should determine the storage capacity ot the temporary- store of explosives; as it
must guarantee that the drilling and exploding crews could continue the services for a period of
15 days as a minimum.

» Safety and legal requirements:

The bidder must keep safe distances around the temporary-store of explosives, and must
maintain the wells of exploded & charged points. These measures are necessary to minimize
damages to homes and civilian facilities in the area {safe distances should be organized and
cooperated with the concerned authorities or organizations and bodies responsible for
supervision) and in accordance with relevant international standards.

7

« Non-explosive charges :
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The bidder must oversee the detonators of all explosion wells, and to report about the places
where the actua! explosion did not occur. All unexploded-wells should be destroyed according
to the regulations in force in the Syrian Arab Republic.

s Preparing reports:

The bidder must provide the Supervision Committee of Syrian Petroleum company with daily
and monthly reports that include:

-data about the charged holes; their number, the depth of explosion and the person responsible
for the hole,

-used guantity of explosives in the field works, and the remaining quantity of explosives.
detaited and separate report that includes information about alt unexploded charges, indicating
the procedures toc be adopted to handle them.

15-2 Using the vibrators:

During the implementation of seismic survey, the bidder is obligated to adhere to following
canditions concerning used vibrators:

1- Number of used vibrators by the bidder shouldn’t be less than 6 vibrators.

2- The power [torce) ot each vibrator shouldn’t be less than 60,000 Ib/cm.

3- Manufacturing year shouldn’t be less than 2015.

4- The vibrator should be able to generate a typical vibration-wave starting from 6 Hz.

5- All accessories of special-test for the vibrators should be provided and working properly
{radio similarity, sandwich box test, ...). And these tests should be carried out periodically.

6- The functioning of the vibrators should be be checked using “VIBQC program” or other
equivalent programs pericdically and on daily and menthly bases.

7- Phase differences between different vibrators shouldn’t be more than 5 degrees, and the
total phase difference {peak phase) should not exceed 10 degrees.

8- The “drive level” shouldn’t be less than 70%, knowing that its values should be determined
through testing processes, It can be reduced to 50% in some special areas.

9- Distortion maximum limit shauldn’t be more than 40%, and average distartion shouldn’t be
more than 30%.

10-tlectronic control systems of the vibrators must be "SERCEL VE” or “Pefton VIBRO” or their
equivalent, and they should be equipped with GPS.

11-During recording operations, the Quality Control Unit must produce reports for daily works
which inciude values of phase, dispersion, and power, in addition to all data for each recording
point.

12-Every vibrator must have a Handbock which include record of maintenance works carried
out on it, dates of scheduled periodic maintenance and results of tests carried out using it.
Vibrators equipped with modern controf devices is preferred so that they generate regular
vibrating waves with a wide spectrum of frequencies.
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16- Technical specifications for implementing a land 3D seismic survey in the Zumlat al-Moher

area
The following figures shows the boundaries of the survey area on a topographic map. In

addition to the extension and distance of the survey area specified within the following
coordinates:

Polygoen coordinates

NO X v ,:;L\. ZOMLET ALMOHER 2D SURVEY
: ! l\r‘:"{" -rm,m_r e e

1] 317883 313738 : r- -
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16-1 General requirements for the 3D land seismic Survey:

16-2- Scouting report

After conducting the scouting of the survey area, the bidder should submit a detalled report
containing the following information:

1- Logistics support; the proposed structure of this support and Logistics lines.

2-  Places of wet sail, the ability to moving in vibrators, and the places of water swamps.

3- Contaminated places and mines places if any, in addition to the proposed methods for
dealing with them. Provided that the Syrian Petroleum company, and at its own expense,
should ¢clean the area and send an official letter to the bidder in this concern before
starting the implementation of the works.

4- Residential areas, agricultural areas, main roads, and high-volta

=4, 0

e electrical lines,

16-3- Bidder experts:

The hidder must present details about his technical experts who will implement the survey
operations, and they must be of the scientific and professional level necessary to implement
such works, in addition to having significant previous experience in implementing seismic
surveys.

15-4- Survey and recording parameters (o be implemented:
Parameters of the 3D survey

1 Full nominal CMP coverage (Full Fold)* 2250

2 Bin size (by sampler geometry) [B, O By| [m x m| 25.00 x 25.00
Paramcters characterizing densitv of intervals

3 Number of sources per 1 km® 66.7
Description of the sample and its displacements

Geometry of the receiving lines in teinplate:

4 Number of receiving lines (RPL) in template 30

5 Distance between the receiving lines [m] 300

) Number of recciving points (RP) on receiving line (RPL) 180

7 Distance hetween the receiving points {PP) on a RPL |m] 50

8 Number of active channels (NC) 3400
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Geometry of the source lines in a template:

% Number of explosion lines for individual template 1
10 Distance between the explosion Hines (SI'L) [m) Kbt
Number shot points (SP) on the shot points line (SPI) 6.0
11
(Salva) 6.0
12 Distance of the shot points (SP) on the shot points (SPL.) [m] 50
Parameters of the template moving:
Along the swath (Inline Roll):
13 - in the amount of intervals between SPLs 1
- it meters 300
Moving of the template to the next swath (Crossline Roll):
i4 - in the amount of receiving lines (Number of RPLs) 1
- I meters 300
Type of the 3D survey design (Lavout arrangement):
i3 Type of SP Lines positioning Cross
16 Tvpe of Layout (in Inline direction) Split, Symmetrical
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The bidder should commit to an geometrical -design - for the survey - that complies with the
technical requirements of the required degree of coverage. The bidder also has the right to
submit his offer to implemeant the survey using the Nodal system.

16-5 Recording parameters:

- Vibratory data should be recorded using “SERCEL" or “INOVA” software or its equivalent,
and it is preferable to use modern software such as smartsolo system and nodal system.

Recording parameters should be according to the following table:

Recording sysiem

24 or 32 -bil wlenwetrie seismic station.

sy el
PRV TR Rt

Recording format

24-hic SEG-D Revision 1 or higher

Medium of slorage

Magnetic cartridge 35392, TLTO. DL hard disk or any other modern one (shall be cleared with

the Compiany'}

| Time break

Recorded on an auxiliary chinel

Vertical time

t Recorded onan auxilivry channel

‘Low-cut frequency filter

Switched oft

High-~cut frequency filler

Yoot Nyquist Irequenay Lin phase

Noteh fiiter

switched ot

Sample rate

2 msee

Tyvpe of the gecophone

SE150r

Creophunes and marsh phones fwater resistant,

Wireless nodal system geophones, o geophones or nodal system geophones. geophones

Twpe ol the geophone

group

Linear. lavoud in line tseries and paralbel connection). Wirciess nodal svstem geophones | one

geophoie per poing

Natural trequency of the

geophones

pat high than 10 Hy (the most low-Trequency ones are prelerable)

Number of the

geophones in the array

not fess than 12 on linecar buse (buse 30 meters)

o one geophone swhen use Nodal svsiem

Number of the marsh

aul less than 12 on Hnear Base {base 30 meters)
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B - r
phones n ” or vie geophone when use Nodal system :
|
the array |_
i
- == I
Polarity | SEG standard
|
Seismic source Explusion in hotes “Vibrators
Sweep type Wil be Jetermined during the Testing Work) |
Sweep length Not more than 14 see (Will be determined during the Testing Work )
Tistening time Tov Iver bt d o o !
Listening time Fo b westad
In-line separation of {Will be determined during the Testing Works
vibrators
Sweeps per VP (Will be determined during the Testing Wark)
Depth ot charpe Not more thae 12 meters (depth ol charge will be determined during the Tesiing Work)
! Explosive charge Not more than 5 kg tamount of churge will be determined during the Testing Work)
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The contractor adheres to use recording equipment (which includes recorder, geophaones
and cables) of good quality and in sufficient quantities. The recoding systems which use
cables should have no less than 9000 channels, and no less than 18000 string of gecphones
groups.

Any Seismic Trace or group of geophones within the one string will be rejected if one of the
following conditions is found; and if so, the Supervision Committee of Syrian Petroleum

Company has the right to demand changing them:

¥ (RS | R b

1- If the group does not pass daily test procedures.

2-  If the sensitivity and resistance of the group of geophones exceed 5% of fixed average-
values,

3- In case of a dead trace or if its amplitude differs - from the neighboring traces - by more
than two or three folds.

4- |n case auxiliary channels are not recorded correctly.

5- Bad connecting or bad contacting between geophones of value more than “1 chm
leakage.
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6- In case noise-signals’ rates are remarkably high.
7- if the tilt of the geophones is more than 10 degrees.

- The contractor will be provided with a list of basic rufes for rejecting recorded points due to
technical problems resulting from fault in execution.
16-6 Processing field data:

s The bidder is obligated to provide an initiai-processing of the field data in the
crew-camp, through which the quality of recorded data shall be monitored on a
daily basis to ensure its correctness and being free of any technical errors.

*  Field processing shall to be done using its particutar & up-to-date software such
as “geocluster”, “Promax” or its equivalent. In addition to special design
programs, such as "Geotand”, "MESA” "OMNI” or its equivalent.

» Al recorded-daily data should be saved on magnetic-tapes (3590 / LTO cartridge).

» The hidder is obliged to provide the steps of daify-field processing of “the 3D
seismic data” as follows:

No Process
1 Creometry input and control
2 Arranging of the atwibute maps for 8Ps and RPPs famplitudes in various windews, signal muise rutio. the
dominans lrequetey) and spectraf enalysis invarlous windows per request ot the Company’s Supervision
Commitlee
| 3 Edition of the defeetive taees
4 Input ol elevation statics (datum and replacement velocity per request ol the Compuny s Representatived
5 "B muing
] Ixponential gain
7 Recovering ol amplitude
8 Decot elution
9 Veloeity wnalysis Gin the 313 mudc by the grid of 252 k)
10 NMO carrection
T B fileering,
{12 Residuul stutic’s correction
; 13 Stucking
14 Post-stack tinte migration
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15

‘ Dulpul of in-lineseross-line and atribuie’s maps per request of the Company’s Representative

A mlacm rnn T +ln .-‘.n-\,—.-u-.«.n.—.- + v
ﬁlly LIIGIIE,C.')IIILIIC}J WL ooy chuCIH.C L.UHI..CI!HIIE Lo W
5

16-7 Quality Control the of Field-data:

* The operations of controlling the guality of the Field-data should be executed by
the “QC office” in the crew; which must be include two expert geophysicists and
two assistant-geophysicists at least.

i Quality control operations shouid be executed as the following:

No QC-Process
1 | Check of the presence of doubled or missed points in the diae liles. Missed points shall he
explained. while doubling potats shall be exeluded priorto data delivery
2 Check of the duta headers cotrectness and locations of records -
3 Check of distunces between SP7s and REs and deviations trom preploy pmmum
4 Check of all offsels
5 Analvsis of the recording system and spredd testing results
6 Geometry control
7 F Daily vibrators work control -
i
8 F Quality control ol 8PS files
9 Control over tiw geophone omuba rotation sehedule complianee for esting
T Records QO - 1o find anonmady naise level, reverse polarits. zeroed and defective traces
11 - Saseem gualkity :Ln-al}'.sis ﬁr.l-c.l_|'cgi>;Lr:uim1 ol inital tield seisntic gathers
2 - Caleulation and drawing the ]‘I'IE.l;I.W::i ol the [ollowing parameters: for SPand RP* - sigm{lmm' noise
[ rutio maps. maps ol dominant frequency. eltective spectoum width and RMS amplitudes ol the
sienul.
13 | Analyvsis ol spectral cnmpnsil.in.n ol the “.‘.\'“i.;__fn{l| and noise waives
14 Contral of shot holes” depth in terms ol v ertical time and Tiestareial o the seismic gather
115 control ol opographic dau SPS iles editing and creation
116 quality corrol und processing ut‘['plmlc-rcsu]ls -
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16-7 Saving & detivering raw -fieid-data:

After implementing all tasks assigned to the bidder in the survey area professionally and with

high-accuracy, the bidder should hand over all resulted documents and information to the
Syrian Petroleum Company according to following table; noting that additional items could be
added to the table-format later on during the survey operations:

No Specifications copies format
H Origina! fTeld records ol Seismic Dt 3 AU
12 Tape listing T ANCTI i
3 | Muagnetie cartridges Togbook 1 ;
4 Final surves U710V and WGS84 coordinates Tor all recetvers | ] SEG-P
and sourees delivered
5 Listalotfset RPs and SP7s with preplan and tinal EPTM and | ] Excel file. ex,
WGSBS courdinates, offset distanee and a reason for RP_Ollsets xdst
ollselling !
6 I.istof skipped SP's and REPs with UM and WGS84 B ilnxeel file. ex:
coordinates and reasons lor skipping | R _skippedixy#) |
7 Summary e ¢bxeely deseribing total number ol $1P77s and | Foacel file, ex:
RI's. number o1 ollsets, skipped REP's and SP's, terrain tvpe. Surves _Summary . s ).
maximum and minimum elevations. dates of sur eying.
i coordimaes of hase stations (UM and WS84, name of
iil the surves or responsilde e preparation and QU ot finul ;;
E sl duld !i:
8 Full recording parameter lsting, plus source and receiver 1 DWW,
diagrams THA o JP1.G
19 1ine final post-plot shot puing map and fold coverage | | W3
CTIEE or IPEG
10 - Obscrver reporty 1 ASCN A
11 CIn-field processing QO rcpn.r.L ] PR, araphics in
TTEE or PTG,
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12 ﬂ Uiphale dutw and listing ol static fefectronic cony) 1 SEGI-SEGY -exd-
; liles=ASCT]
13 | Vertical (Upholet time map prolile (per line) 1 pdl’
‘EI I
14 i Churge size and depth profile {1 Iixeel file i
15 Final Operation repurl. = Word I
16 I’ Field Brute Suack o 1 SEGY
17 ']'| Kaw shols aller geemelry ; SEGY '"
| .
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17- Technical specifications for the 2D survey of the ngrthern Damascus area
17-1- Technicai specifications:

17-1-1- layout :

The start of recording must consist of:

» Two lines, each line containing (420} effective channels. The distance between the two lines is
eophanes must be (24) geonhaones ner channel when using a recording
» One point geophone with high technical specifications when using Nodal System technology.
« The recording is symmetrical in the horizontal and vertical directions.

e Coverage [210) degrees.

17-1-2- recording parameters:

Number of reception points: 840 channels distributed over two reception lines.

- Recewver points spacing: £5m.

- The shot point spacing is 50 meters,

- Coverage degree: 210 degrees.

- Length of effective recording time: 5 seconds.

- Sampling time: 2 milliseconds.

- Filters will be determined before starting.

- The langth of the sweep is determined hy tests

- The number of vibrators in each point is determined by tests
- The number of sweeps at each point is determined by tests
17-2- Explosion parameters:

17-2-1- Source: vibrators .

¢ Number of vibrators 4 + 2,

= The source point spacing is 50 m.

s The minimum torce is 60,000 Ibs,

s Number of sweep by testing.

» Sweep length according to the test.

¢ Sweep frequency according to the test.

+ Sweep model according to the test.

17-2-2- Dynamite explosion points.

» Hole depth: 12 meters
» Weight of the dynamite charge: 12 meter hole / 2 kg, 3 kg per hole /.
Blasting parameters and depth wiil be determined through tests
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17-3- scouting report on the work area:

The bidder carries out scouting tour in the northern Damascus area, where he submits his
report to the SPC {a iogistical presentation of the work area and the obstacles present in it {soil
condition - swamps - areas of fragile land and mountains - populated areas...}.

The bidder must have the required skills and use them while implementing the services
required to work through qualified people to organize the services in order to carry out the
wark and meet the company’s need.

The bidder must specify a suitable lacation for camping and inform the company
representatives of its lacation, which includes all the supplies. He must also provide health and
safety supplies under appropriate conditions.

17-4- tolerance required for implementation:

» RP (geophone array center}is positioned within +/- 1 meter of the center of the point.

s SP (vibrator array Center) is positioned within +/- 2 meters of the vib point center.

* The bidder must determine the location of the RP-SP with an accuracy not exceeding +/- half a
metear horizontally and +/- 0.25 cm vertically with regard te the coordinates of the receivers and
shot points.

17-5- Limits of overtaking SPs’, RPs’ and the offset spacing:

* In the event that it is not possible to layout SPs', RPs' in their carrect locations, which may be
limited due to circumstances (protected area, engineering constructions, or topographical
ohstacles...) the survey points must be moved to new places that secure Required coverage.

» Changes in the design locations {spacing) of SPs’ and RPs’ will be implemented according to
the nrinciples listed helow:

- The SP-RP spacing can be shifted by a radius not exceeding 2 meters from the designed
location without rebuilding the coordinates

- SPs’ can be moved in any direction with a radius not exceeding 10 meters from a place before
their coordinates chart, otherwise they must be re-surveyed.

- If the spacing of SPs’ — RPs’ in the direction shown above is not possible, it can be made
perpendicular to the direction of the source line for these points with the aim of doubling the
separation distance between SPs’-RPs’ by 50 metres.

- The permissible reduction of the effective coverage CMP from its theoretically designed value
in relation to all SPs’-RPs’ locations is agreed upon with the company Supervision Committee
and is subject to re-measuring the coordinates again by the implementer.

17-6- Documents:

Test results documents are delivered to the field guality control center after being processed to
the company Supervision Committee In the form of a report containing the results of the tests
carried out. After completing all services {especially field work), the bidder must submit within
30 days the final report stating all the requirements listed below:

* GPS return network diagram.

* Data about the network diagram.
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» Coordinates and elevation lines of the SPs’-RPs’ points in the SPS-SEGP! and all other points
that have been verified with the points set by the company.

« Table of locations of surface refraction survey points for the weathering layer with final
carrection time values,

« Checking the values of topographic points.

« SPs’-RPs’ schemes registered by agreement.

s List of topographic equipment and computer software,

e List of sent data.

s All topographical informaticn is provided to the company on triplicate S5D

- The dominant frequency in the signal window and in the noise window is conical.

- The RMS amplitudes in the signal window and in the noise window are conical,

- Noise to signal ratio.

- Estimating the effective spectrum width

- Providing results of recarding parameters and field acquisition in an optimal manner.

- Transferring all test results to the company Supervision Committee in an approved form and
signed by both parties.

- The station must be able to record at least 6,000 channels with an average sampling time of 2
m/s according to the toliowing table:

Recording system b 32 or 24-bit wlemetrie seisntic station.

Recording format 372 or 24-bit SEG-I3 Reviston 1 or higher

Meiium of storage LT, U cartridae 3390 or any other modern one [shali be cleared with the Compan )

Miwan basenr= 1o L T T4 R TTTT oY LR ERr O |

L LIINA EFd L gRiR L R AL R T T R I TR RRL S

Vertical time Recorded oo an auxiliary chunnel

[Low-cut frequency filter Switched ol

High-cut fregquency filter ¥ ol Nyquisi lrequencey [Lin phase
1 Notch filter - Swiwhed oft
i Sample rate 2 m se
. Tvpe of the geophone Ceophones and marsh phones {wiler resistant) [
: |
! sensor ;
. | |

Type of the geophone F Lincar lavout in line iserics and parallel connection)

group

Natural frequency of the | not bigh than 10 F- 3 112 will preferable )

83




2D/3D land seismic tender book

Syrian petroleum company —Expioration department

geophones

Number of the geophones

in the array

2 strings tor vable geophones . 1 pointed Geophune for nodal sysiem

i Number of the marsh

phones in

the array

2 sirings tor cable geophones . | pointed Geophone Tor nodal system

Polarity

SECGT standard

Seismic source

S Paplosion in single wells  Vibratoes

Sweep tyvpe

[ (Wl be Jewermined during the Tesedng Work)

Sweep length

~Notmore than 14 see 1Will be determined during the Testing Work)

Listening time

By s

In-line separation of

vibrators

(Wil be determined during the Festing Work]

Sweeps per VP

iWill be deterntined during the Testing Work)

Depth of charge

Nol more than 12 meters (depth ot eliaree will be determined during the Testing Work;
b g g !

Explasive charge

- Nolmore than 3 kg tamount ol charge will be determined during the Tesiing Work)

17-7- lmplementation of SPs’ (re-shooting }:
s Random noise not more than 5%.

« traces that are abnormal from normal values da not exceed 5%.

RN R Lo o e
= L iddL die dIFNIJnN|

~F

aces

| Y I | D e e crmlesm m
fi&n o Norian ana adeLt'Ilt values, nol

...... A e 1 a T
gxcegiing 2.

» Dead traces, reversed polarity, distorted by interference traces, etc. They are defined as

abnormal traces.

The company Supervision Committee inspects all shot points and identifies the rejected points,
and all shot points are re-recorded at the bidder's expense,

17-8- Cables and geophanes:

» Field recording equipment must be in excellent technical condition or almost new, provided
that the geophones were manufactured date no less than 2021.

« All equipment and all technical specifications must be checked before work and company

reguirements must be met (control of entries).

* Geophone groups:
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- Not less than 24 geophone connected in parallel or in linear form within one point or one
point geophone in the nodal system to one recelving point.

- Connecting telemetric parameters with suitable watertight connections in wet areas {canals or
swamps) using a geophone special for swamps.

- SMI {150 or higher) for geophone or equivalent.

- There are multiple standards to check geophones or cable leaks.

- A sufficient quantity of spare geophones for repair.

- Complete tool boxes for repairing geophones and cables.

- Taol box for cable installation.

- Requirements for operating recording and testing equipment {not less than 3% of total

volume). It must he tested daily at the camn headauarters for the eauipment to onerate 100%

(R R=L A L Tellw SRR,

periodically during the month,

17-9- Equipment testing:

- Carrying out equipment testing according to approved specifications and standards

- Testing of the recording system, geophone groups {arrays) and telemetric cables must be
carried out according to the approved specifications.

The bidder must test the complete field blasting equipment before starting operations, submit
the resuits to the company representative, and both parties must sign the readiness of the
recording equipment.

- Record the results of daily tests and monthly tests before starting work and record them on
the 58D

17-10- seicmic data nrocessing for the fiald data

The field processing center must be at the base camp to ensure guality control and processing
of field data during the recording operation.

- Processing field data at the end of each field work day.

- The processing station must have capahilities for 20-3D field processing

- Recording field data on LTO/DLT/cartridge 3590/HD tapes.

- Control data quality by using appropriate seismic processing programs,

- Creating a database in the group that is connected to each other via a local network, which the
company Supervision Committee has the right to access at any time.

The bidder must carry out all basic processing sequence and ensure the possibility of
processing the data recorded in the global processing centers. He is also required to submit a
copy of each line that was recorded in SEGY format, and the processing must be in accordance
with international standards and according to the foliowing table:

, guality contral:

No

Process

Geometry input and control
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2 ” Arranging of the attribute maps for SPs and RPs {amplitudes in various windows. ||
i signal/noise ratio. the dominant lrequency) and spectral analyvsis in various windows per !:
l request of the Company’s Representative "
3 | Edition of the defective traces i
4 Computation of Refraction statics using Delay time, Head wave & diving wave tomographic
methods etc. Compare Refraction statics solution with Elevation & Field statics and
appiication of the one producing best results
5 First break picking manual and automatic {not less than 10 cables per shot) & Ra\Tlacmg
Tomographic static modelling for retraction statics computation and application (short and
* long refraction tomography). output all the QC’s and statics on suitabic media
6 Exponential gain i"
7 Recovering of amplitude
8 Lincar Nowse Atcnuation (Ground noise attenuation, and or Guided wave attenuation, and or
Remaining linear noise attenuations using FK in shot and receiver domains, Tau-P in shot and
receiver domains and or offset domains
9 Deconvolution
10 - I'st pass velocity analysis (every 1000 m),
1 Residual Statics compurtation & application 7
12 Ind pa'ss velocity 'anaiysis (every 300m).
|13 ! NMO correction
14 Multiple attenuation _
15 | Final Stack

i

Taking into account the passibility of adding any processing sequence or any change in the
steps of the processing in cooperation with the bidder and it is authenticated by the company
Supervision Committee in a documented manner. A bidder who provides complete processing
steps is preferred.
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NORTH DAMASCUSE 2D SURVEY LINES

LAMBERT CIL Dist/m | DIS/KM
Name X1 Y1 xz | 2 X1 Y1 X2 Y2
01N 283263.8¢  314849.65| 308374 DQ? 205377 62| 332427 5¥|  ABL0S40.32| 35721554 3830623.90 3% B3EE3ES
. D2ND 278771.54| 309963 77| 288263.53; 205333.96| 227847 92| 3B45727 34| 347103.09, 383C7TSET 24 3713087
. 03ND ! 274B32.87| 304747 17| 292390.62| 290917 86| 523622 78| 3B40577.54| 341157.56) 3826454 77 225077777
04ND 358878.03, 29793267 266408.04| 234147 65 317754.91] 3833855.78' 535153.30| 38197798 223716683
O5ND 2585210 29875168 312807.32 252221.54‘i 30700674 3832850.(}3'} 2B1108.67| 37974253.03 G4 849235
08ND 245220 671 203302.30] 285301.03] 274202 647 2980°5.63] 382954557 334745.39] 3806635 92 43 1865884
07ND 242076.08]  284-5554] 203617 05| 265306 56° 29007977 3820519.04 341805.8| 3790008 82 588519195
08ND 226347 G5|  283620.11] 266123.42( 236271.30] 27497418 3820132.99] 314467 28] 3601237 12 43762208
08ND 269037 400 305215 85 220851 85] 271205 00, 318033.70]  3841130.12; 278279.87| 380775537 51.8B75448
10ND 220478.45) 280813 03| 262662.02| 273975 451 Z277B64.C6)  3805°68.38. 311475.45| 3809968 38 35.5398666
1ND Z2BR17.R4|  2B3GT5.53| 265425445, 254462.99| 277128.02 3800530.5| 33755 08| 380043392 36 5108139
- 12ND 23192670 250758 86| 258542 01] 257160 40| 2BA170.53]  3796310.76| 30GT52 45! 375324091 2B TALTEEG
“13ND 22825980 27738786 241017 19| 251805.61| 276787.08|  3813950.62| 28913551, A7A8165 87! 28 5828145
1 idND IESI3.00] CR43A%TH 2HTT22.38| 241580 08 BTTT T 43, 3350515008 30D580.81] 3TVT848.58 VB0 340108
15MD 300982.04: 277513.61]278209.94] 241991.63: 340953117 3612908 8! 326179 78| 3777751.0C 421545457
16ND 304602047 27571860 288322 58| 252640.621 355122.30 381106483 336466 50| 23788238 04 28 2418352
17ND 30340719 3034R8.365| 275085 42| 27610499, 352380 74| 383B826.76: 324507 51| 3841007 04 38 7389648
18ND 301024.32| 313579 71| 220066 84| 230831.50] 350163.52 384897831 277773 74| 3767362 38 409.051354
15MD 28870285 31330787 218747.33| 227385.97] 338836.10 2848802.03] 265464, 58] 3764098.58 711 430311
Z0ND 230743201 245711.53] 258630.87 250151.325 27875240 3722355 3072°4.58| 3915236 08 4431494
21ND 232126.911 252183571 249796 83| 248382 65| 250247.94| 3788680.08! 297852 39| 1784581.57 180784032
Z22ZND 2336458 53 248085 88| 258033 33 241951.855 ZE1¥32.76| 37864657 02 305588 37| I7TEIME 45 25 6T32737
23ND 206648 69| 94323667 240578 16| 234434 .33; 276523.02|  3770844.86) 297419.72| 3770552 8D 22 7204264
24MD aaas 76| 230014 52l 347z el 0asesn gsl 371144.14]  3T7SE0T A7) 291034 58! 3738038 04 24 7087429
~25ND O9626 86| 254470.03| 244427 85] 225937 86| 270450 14| 3771120.58| 282142 65 378223571 230513147
. 2BND 214071.38| 220006.G8| 240467 71| 222168 88| 261825.71| 37EGEH2.47| 288108 90, 375B530 .40 2 27 5088873
i Z7ND 20717284 224783.76| 233385 73| 215255 86| 254783 10| 3761667.55| 280918.00 3751707.02 ; a1 27.9518147
i 28ND 203573.82| 210832.85| 215530.69| 215692 57| 251563.47|  37EE7TV4 23] 283063.32] 3752648.21 t22°0 14 12.210°40%
| 2AND 206303 48|  218320.25| 295438 18] 230795 45| 263000 45|  3755231.38| 263208 34, 3787550 53] 540t 71 154017135
30ND 24578074 252553.95| 21184028 213637 49| 261921.15]  3785B71.43| 289338 40| 3720450 80 50331 34 503513443
J1ND 190097 02| 205802.69| 17696053 1BAGE0 54| 23745664 3742856.15| 254050.28| 372590678 67072 21 B707234
i 32ND 20034724 20638545 180434.49! 1BB112.64] 24772175 3743377.20| 227475 021 3723408.17 284563 28 416826
| 33ND 20712369 208388.45| 174358 841 73308 60| 25453384 3745274.05| 221200 18] 371068803 <8001 &7 48 0015707
- 34ND 220625.15 ZO71I0.TT] 184768 16] 156521 14| 268080.48 3743781.2| 214372.14, 3654032.00 753700785
JEND - 24T872.73] 20877 7.85! 207507 55| 186622 56| 295303,53] 3745018.45| 2546864.08| 3723420.7G . 458668105
JEND 248358 17|  202R18.331 225848 21| 189927 45| 29569425 373804571 272973.72| 3725509.58 | 25388019
I7ND 252177.000  19G955.50: 226307 77| 185376 871 200468.59] 3736 24.62] 273361.71| 5721950.28 258 534945
3BND 271783.42 19802798 181111.03] 14095400 31924754 3733883 B’l Z4TAGR TT| BEVB232.83 ¢ 07 138735
3SND 275011.340  190210.64] 189327 32| 132598.79; 322151.40| 3725014.27° 235548.47| 3669728 40 | 10323152
40ND ITTTOZ.268| 188520 45 185320.13| 126445 45| 324B158 66, 372428117 241448.24| 3563485.30 103.14855
4IND . 2B4255.59 16611551 202338.92| 115969.65| 331337 .16, 372°775.80| 248310.28| 3E52825.59 107 835379
42ND 20403 93| 183310 04] 208620.29] 11063713 341062.90: 3778810 B 254820.09| 364746151 111.909838
43ND ¢ 10188027 176243 471 173451.39| 15997¢.57| 238777 01, 3713352.82| 220C85.70| 3697307 14 24 585708
44ND . 195086.56] 16690C 20| 175470 24| 150052 48] 24183842, 3703951 15| 221952 89| 366740249 _25.8620865
45ND 213264.21 20682, 75| 204180.24] 182515 40° 26057493  3744570.97: 341188,56| 3718013.81 S48EE. 7T B4 BRETT14
46ND 198399.79| 208994 78| 281627.80) 171145.28; 245814 54 3TAB015.78) 328465 66| 3706B43.05| 91430 22 $1.4302192
47TND 095302 7 188253.05| 272750.52] 183508 60} 27276420  27202835,35; 210478.05) 3800436.53 - 52 2316082
AAND 49837680  210881.78|217626.77| 187985.70) 24682094 FATT0 2| 264828.87| 372458435 28261178
49ND 19302279 208B90.77| 213309.75] 183811 TO[ 24042973 3745750.67| 260334 48| 372038898 32 1048541
S0ND 224285400 170198 68| 255908.54| 140975 44, 271103.38 F7OETOE 2; 30347 2. 43| 388506584 38.3782641
51ND 21354252 183433 .46) 245375 74| 14615537, 260548.44| 37007 93.541201725.57| 387642132 39.1143156
52ND Z04509.95] 157817 66| 236281.30] 132465.95) 25112081 3604422 4] ZR2E20 6% 3868B72.38 40 4677958
53MD 171831.683 70355 65| 227838.87 | 125040 82| 218636.11 3707808.5| 273752 DA| 3861580.20) VIEIE. 2D 71 BOEToEY
54ND 159755 56|  167564.36| 216050 24| 115403 BB| 246004 89| 3705020.34| 252014.90| 3852112 94 00748 70.0748058
: BBND : 18657 85 610N T 21068501 1UYEL YA 213225 41 35EYTe0 oL LochER A0 364885042 wupd 1% G8.UB41108
i SBND - 18797+ 78| 20R081.7R| 188700.81| 181770.82| 235265 131 3745270.15| 245687.25| 371877528 Augia 4 284144124
57ND - 176975051 200802 58] 101183.50( 18013+ 34| 224247 75" 3738155.76| 238°40.67| 3717253.54 3 25083532
SEND ¢ 17556221 1BE015.25( 100090.20| 175676 65| 222609.27. 3723388.70| 23687578 3712716.58 9 17.8842922
59ND ; 175308 81 172643 15 10759 87| 143205 67 226?33.085 A708937.12| 243545.77| 3680218.88 a4 3a 3 2412481
AREA POLYGON 14520 K2 | DIST | 2753289.57 2753.2806
-
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18- Financial offer:

The bidder should odder his detailed prices for implementing the survey service according to

the following:
A- Fees for mobilization the crew from the bidder’s country to the survey camp:
Description \ Total price _—l
Mobilization mobilizing all the bidder’s BT
equipment fram his country to the
crew’s camp in 3D sejsmic survey
B- 3D survey:
i- The price of one working day for 3D recording parameters testing:
One working day for 3D recording parameter testing Price/day

2- The price of the vibrating point using the vibrator in 3D survey:
Determine the price of one vibrating-point for sources that use four vibrators as energy-sources
and four sweep at location , and the sweep {ength is 14 seconds.

SOURCE POINT USED 4 VIBRATORS

-

FOUR {4) SWEEPS PER location VP/3D

i Unit price for VP . Total price for 13950 VP

Sweep Length {sec) 14 =

note:

_in case if less than 14 second for the sweep length parameter approved , 3% will be deducted
from the unite price of each point for each 2-second time.

~in case If two sweep per location are approved instead of four sweep per [ocation at the same
paint, an amount of 7% will be deducted from the unite price for each point.

20
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3- The price of the source point using dynamite in 3D seismic survey:

One hole is 12 meters deep and the charge weight is 3 kilograms

Total price for 1550 point

ltem 12 meters depth/ I hole

Total chavge size /57 . Kg 3

Charge size /hole . Kg 3

Unit price Shot Point | e 5
............ S

4- The cost of drilling and logging weathering layers in 3D survey {(uphole) :

Depth /m Price for each drilled meter Total price for each Total price for 37 hale in the
Including logs and calculation- full package hole 3D project
S0 m S $.. S

The depth of the weathering layer hote is determined after testing. It a depth ot less than 50
meters is approved, the cost of the hole is calculated according to the drilled depths.
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C- 2D seismic survey :
1- The price of one working day to determine the recording parameters in the 2D
selsmic survey, it does not exceed three days as a maximum:

One working day for 2D " Price /day ‘ ‘Total price /3 days

recording parameters

testing ' ‘ |

2- The price of the vibrator point using the vibrators in 2D seismic survey .
Determine the price of one vibro  point for sources that use tour vibrators as energy sources
and four sweeps at the same location , and the sweep length is 14 seconds.

Source point used 4 vibrators

Four (4) sweeps per VP /2D

Unit price for V.P Total price for 27530 VP

Sweep length (sec) 12 ST S

note:
_incase if less than 14 second for the sweep length parameter approved , 3% will be deducted
from the unite price ot each point tor each 2-second time.

- in case If two sweep per iocation are approved instead of four sweep per location at the same
point, an amount of 7% will be deducted from the unite price for each paint.

3- The price of the source point using dynamite in 2D seismic survey :
One hole is 12 meters depth and the charge weight is 3 kilograms

Item 12 meters 'depthr'l hole
Total charge size /'SP . Kg 3
Charge size /hole . Kg 3
Unit price Shot Point | ............ D)
Total price for 27530 . . by
point
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4 Refraction survey of the low velocities (a
‘ _ zoon refraction survey LVL),

ver in the weathering layer (weathering

Unit price / one location point

Total price /688 point

“d Refractlon shallow survey WZ-LVL

| S

q

B- Fees

for demobilization the seismic crew outside the survey area:

Deeseription

Price 7

‘ Demobilization

L !

l All seismic crew equipment will be moved out of the
Survey area after the tompletion of the two projects

|

C- Dally stand by fees:

According to the conditions stated in the techni
permitted value does not exceed 1.5% fr

‘ ’ during the antire contract period.

ca! conditions book, provided that the maximum
om the total amount of the bidder financial offer

Unit price / day l

Total Price/35 day

Daily :stand by rate [

L]

H-The total value of the financial offer tor noth 20

& 3D projects, including stand by feas,

Total price for the 2D and 3D projects in

¢luding the stapd by raie

]

oy





