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MINISTRY OF ENERGY AND MINERAL RESOURCES

(IP)Esaial) uUaiin] g Aty 1< da gliall bl g Cliial g
Specifications of Multi-Channels Electrical Resistivity Meter and Induced Polarization
(IP) system
The Ministry of Energy and Mineral Resources (MEMR) intends to purchase a Ground Electrical

Resistivity meter system for purposes including geophysical exploration, mineral prospecting,
subsurface profiling and 2D&3D imaging. The scope of work includes the provision of equipment,

technical training, and after-sales support, in accordance with the following specifications:

A. Technical Specifications

=

Technical Feature

Mandated Specifications (Minimum Requirements)

1.,

System Description

o Complete system in a single casing to perform a large type of
acquisition (Resistivity, Induced polarization (IP), Self-Potential
(SP), profiling and 2D/3D ERT surveys, with internal electrode
switching module integrated into the single main unit, supporting
the direct management of at least 120 electrodes without requiring
external switching units.

A robust and waterproof system, rugged and capable of operating
in a temperature range of (-20 °C to +70 °C).

o Internal GPS, GPS clock.

Measurement and
Channels

« Multi-Channels of at least 20 simultaneous channels in a single
injection.
e Minimum 20 IP windows (within the time and frequency domain)

« Measurements: Battery, Resistance, Resistivity, Self-Potential and
Induced polarization (in both time and frequency domain)

Electrical
Specifications

« Max Output Voltage: up to 800 - 1000V for transmitter

» Max Output Power: 250W with the ability to use an external
battery or AC/DC generator

o Output Current: Not less than 2.5Amp.

» Resistivity Measurement Accuracy: (+ 1 %) or better.

« Receiver Input Impedance: Minimum (100 MQ).

+ Gain: minimum 4 automatic gain input voltage.

+ Filter: selectable filters/ low pass 512 Hz, 50-60 Hz notch filter

Number and Type of
Electrodes

e Minimum of 120 Stainless Steel Electrodes and 10 additional
Electrodes.

¢ Minimum of 120 Non-Polarizable Electrodes for I[P measurements
and 10 additional Electrodes.

Cables

Multi-core, heavy-duty and waterproof cables with 5m electrode
spacing, with maximum possible outputs per cable (including
necessary connectors and reels where required).

Power Supply

Removable and rechargeable internal batteries for a minimum of 10
hours of continuous field operation, equipped with an AC main
charger and a 12V DC car charger, with the option to connect to an
external battery or AC/DC generator.
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MINISTRY OF ENERGY AND MINERAL RESOURCES

User Interface &/,
Display

Built-in color touchscreen (at least 7 inches) with sunlight-readable
(minimum 480x800 resolution).

Capable of field-plotting all 20 IP decay curves and real-time
pseudo sections.

Ability to connect to an external Wi-Fi tablet to review real-time
monitoring data and advanced processing of full waveform data to
improve data quality.

Automatic recording full waveform data.

Possibility to use the system in monitoring mode (single acquisition
and long-term monitoring) controlled by the user remotely and the
data can be send to a FTP server.

Memory and Data|,
Transfer

Internal storage memory of at least 2 GB, expandable with external
memory via USB port.

Downloading data from USB key, USB cable, WiFi connection,
with the ability to transmit it to an FTP server.

Quality control .

Computation of the quality factor on resistivity and chargeability
and storage of a stacked semi-period with 1 sample every 10ms.

Ability to perform self-test (calibration, distribution board, the
switching relays external battery capacity test)

10.

Firmware All
schlumberger, Dipol-Dipole, Pole- dipole, ...etc), as well as for field
data processing and transfer, with the capability for updates throughout
the system's lifetime.

recomemded firmware/software for array script (Wenner,

B. Training
A comprehensive training program (local or abroad training course) holding by an expert trainer from
the manufacturing company for MEMR staff (6 participants) for a minimum of 5 days. The training
program must include field training, system installation, operation, data acquisition, processing,
modeling and interpretation A certificate of participation must be awarded upon completion of the
program.

C. Special Conditions:

Delivery shall not exceed 90 days from the date of signing the purchase contract.

A minimum of two (2) years comprehensive warranty on all system parts starting from the
date of final acceptance.

Guaranteed availability of spar parts and technical support services for at least five (5) years

post-warranty.

The system must include all accessories required for its operation (such as cables, connectors,
electrodes, batteries, firmware, .. etc), as well as the necessary recommended spare parts.

The provider may suggest adding additional components as optional items to the invoice to
enhance the device's usage.

The individual price of the main components must be clearly stated in the detailed invoice.

e ok ok 3k ok ke ok ok ok ok ke ok ok e ok ok ok ok Ok ok Kok ok



i

*
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Compliance Table

Technical Feature

Mandated Specifications (Minimum Requirements)

| (Yes / No)

System Description

« Complete system in a single casing to perform a large type
of acquisition (Resistivity, Induced polarization (IP), Self-
Potential (SP), profiling and 2D/3D ERT surveys, with
internal electrode switching module integrated into the
single main unit, supporting the direct management of at
least 120 electrodes without requiring external switching
units.

» A robust and waterproof system, rugged and capable of
operating in a temperature range of (-20 °C to +70 °C).

« Internal GPS, GPS clock.

¢ Multi-Channels of at least 20 simultaneous channels in a
single injection.

Measurement and
Channels

e Minimum 20 IP windows (within time and frequency
domain) .

« Measurements: Battery, Resistance, Resistivity, Self-
Potential and Induced polarization (in both time and
frequency domain.)

e Max Output Voltage: up to 800 - 1000V for transmitter.

e Max Output Power: 250W with the ability to use an
external battery or AC/DC generator

» Output Current: Not less than 2.5Amp.

Electrical
Specifications

» Resistivity Measurement Accuracy: (+ 1 %) or better.

» Receiver Input Impedance: Minimum (100 MQ).

« Gain: minimum 4 automatic gain input voltage.

« Filter: selectable filters/ low pass 512 Hz, 50-60 Hz notch
filter

Number and Type of

e Minimum of 120 Stainless Steel Electrodes and 10
additional Electrodes.

Electrodes

e Minimum of 120 Non-Polarizable Electrodes for IP
measurements and 10 additional Electrodes.

Cables

Multi-core, heavy-duty and waterproof cables with 5m
electrode spacing with maximum possible outputs per cable
(including necessary connectors and reels where required).

Power Supply

Removable and rechargeable internal batteries for a
minimum of 10 hours of continuous field operation, equipped
with an AC main charger and a 12V DC car charger, with the
option to connect to an external battery or AC/DC generator.

//,}
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MINISTRY OF ENERGY AND MINERAL RESOURCES

Built-in color touchscreen (at least 7 inches) with
sunlight-readable (minimum 480x800 resolution).

Capable of field plotting all 20 IP decay curves and real-
time pseudo sections.

Ability to connect to an external Wi-Fi tablet to review

User Interface &
7. Displa real-time monitoring data and advanced processing of full
play waveform data to improve data quality.
Automatic recording full waveform data.
Possibility to use the system in monitoring mode (single
acquisition and long-term monitoring) controlled by the
user remotely and the data can be send to a FTP server.
Internal storage memory of at least 2 GB, expandable with
3 Memory and Data| external memory via USB port.
* | Transfer Downloading data from USB key, USB cable, WiFi
connection, with the ability to transmit it to an FTP server.
Computation of the quality factor on resistivity and
chargeability and storage of a stacked semi-period with 1
9. [Quality control sample every 10ms.
Ability to perform self-test (calibration, distribution
board, the switching relays external battery capacity test)
All recomemded firmware/software for array script (Wenner,
Y ) o — schlumberger, Dipol-Dipole, Pole- dipole, ...etc), as well as
’ for field data processing and transfer, with the capability for
updates throughout the system's lifetime.
11.| Training (As stated in section “B” of the specifications sheet)
12. | Delivery days Not exceed 90 days from the date of signing the purchase
contract.
Two (2) years comprehensive warranty on all system
13 lw parts.
.| Warran
R Guaranteed availability of spare parts and technical
support services for at least five (5) years post-warranty.
All accessories required for the system’s operation (such
14 Accessories & Spare as cables, connectors, electrodes, batteries, firmware...
‘| Parts etc.).
Includes the necessary recommended spare parts.
|5 |Manufacturer & [Write here]
Origin
16. Motel & [Write here]
Configuration

L
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MINISTRY OF ENERGY AND MINERAL RESOURCES

Financial Summary

Item Description Quantity Unit Price
(JOD)

Total Price
(JOD)

Sub Total (without Tax)

Discount rate (%)

Tax (%)

TOTAL

e e
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