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GEOTHERMAL SURVEY DEPARTMENT

GEOTHERMAL MONITORING PACKAGES

During the exploration phase, reservoiris in dynamic condition. Many changes happened during the production
processand fluid reinjection are being conducted. Many possibilities could be happen, i.e. production decline,
scalling problem, overheated steam, which is caused by many factors. Therefore, the monitoring program is

urgently needed to observe the changes of reservoir. So that, the stability of production could be controlled.

» Microgravity Technology

Mass extraction in large enough quantities during the production process can lead to changes the mass
balance inthe subsurface. These changes can be detected using Microgravity methods conducted periodically

atthe samelocation.

» Microearthquakes Technology

the fluid which is injected back into the subsurface is expected to maintain sustainability, sometimes flowing
away from the reservoir. Microearthquake survey can be conducted to monitor the direction of the injected
fluid.

» Fluid Chemistry & Isotope Analysis

Information about the changes that occur in the reservoir during the production process could be discovered

by analyzing the chemical content obtained from wells or from the manifestation on the surface.

D Tracer Test

Tracers are used in geothermal reservoir engineering to determine the connectivity between injection and
production wells. This information would be useful for the reservoir engineer to build reservoir models and give

recommendation of program associated with reservoir management.
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Geotechnical Survey departmentis a part of NewQuest Geotechnology which has a wide range areas of workin the
field of geotechnical engineering, mineral exploration, and environmental studies. We provide a proper

technology to detect subsurface objectaccurately.

P Geotechnical Study

Our geotechnical engineers assist clients to achieve best value from their projects, whilst minimizing the risks of
delayed completion, poor performance of the asset, financial loss and consequent impact. Our products in
geotechnical study covers:

+ Subsurface Utility Detection (pipes, cables, sewer, etc.)

+ Downhole Seismic Logging (Shear Wave Velocity Logging)

 Bedrockldentification

+ Investigation of Building Foundation

» Environmental Investigation
Our integrated geoscience expertise also provide environmental investigation which includes:
+ (CavitiesInvestigation + Archaelogical Investigation

+ Delineation of Contaminated Waste Disposal » Forensiclnvestigation

« SeaWaterIntrusion Investigation

» Mineral Exploration

We also provide services technology in mineral exploration to assist our clients to get best geoscientific data in
exploration industry, improving exploration efficiency, helping reduce exploration risk on mineral exploration.
Thetechnology could be appliedin:

» CoalMining + Nickel &Bauxite Mining

+ Gold&Silver Mining + IronMining
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RESISTIVITY & INDUCED POLARIZATION (IP)

Geoelectrical Imaging is non destructive geophysical method which observe rock resistivity as contrast properties

to detect subsurface object. The method conducted by injecting artificial currents into the ground and then

measuring the potential difference resulting from the current. The method could be applied to these following

cases:
« (avities Investigation

« Underground River Investigation

+ Landslide Study

+ Mineral Exploration
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GROUND PENETRATING RADAR (GPR)

Ground Penetrating Radar (GPR) is an active method that utilize rock dielectric as contrast properties to detect

object. The concept is using electromagnetic waves which works by utilizing its reflectance signal. GPR system has

a transmitter circuit and receiver circuit Penetration of GPR depends on the frequency used at the transmitter and

receiver. The deeper the target, the lower the frequency used. GPR method can be applied to these following cases:

Concreteinspection, Utility detection, Geological survey, Archaeological survey, Forensic, Mining, etc.

Concept of GPR Method
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GPR Data Acquisition

DASAR PONDAS!

LAPISAN TANAH

i

200MHz

Subsurface Soil Structure




GEOTECHNICAL SURVEY DEPARTMENT

DOWNHOLE SEISMIC LOGGING

DownHole seismiclogging is an active method that utilize rock density and velocity as contrast properties to detect
object.The conceptis generating artificial shear wave at the surface and measure travel time of the Pand S wave to

certaindepth.
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TIME DOMAIN ELECTROMAGNETIC (TDEM)

TDEM is an active method that utilize rock resistivity as contrast properties to detect object. This method works by
inducing magnetic field into the earth and measuring magnetic field response decayed by time. Result from this
method is resistivity sounding curve that describes subsurface rockresisitivity until 500m depth.

TDEM method can be applied to these following cases:

« Groundwater Investigation.

« BedrocklIdentification.

» Mineral deposit exploration.

In order to fulfill clean water necessity, TDEM method can be used to find deep aquifer.
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Software Development Department conduct research and development related to software in order to help
geoscientists and engineers analyzing subsurface data.

GeoSlicer-X

GeoSlicer-X is a software developed to help geoscientists and oailieadie e
engineers to analyze data in the form of 3-dimensional model.
The software is used to perform 3-D modeling of geophysical
data such as magnetotelluric, CSAMT, gravity, geoelectric, and
magnetic data. In addition, this software can also be used to
model the geological data, such as the distribution of rocks in a
region. This software is interactive and user friendly and can

generate staticimages (still) ordynamic (animated) images

5 Moileling Lapangan X

Bl 3-D Visnulisation Befiware

StatieShifter - ° | This software is used to correct the static shift effect in
Magnetotelluric (MT) data. Commonly, this curve shift
e correction process is only done by using TDEM curve. However,

using this software, MT curve correction can be performed using
amethod based on geostatistical data processing. There are two
geostatistical methods used by this software, namely CoKriging
and Averaging.
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SOFTWARE DEVELOPMENT DEPARTMENT

MTZ2DInv-X

This software is used to perform forward modeling of Magnetotelluric
(MT) data. From 2-D model created using this software, the data output
will be obtained in the form of rho and phase.

This software is used to perform 2-D inversion of the
Magnetotelluric data. The input data for this software are
period, rho TM, phase TM, rho TE, and phase TE

MT3DInv-X

MT3DInv-X

condition of the subsurface.

This software is used to perform 3-D inversion of the Magnetotelluric (MT)
data. MT3DInv-X can be used to facilitate in grid setting to perform 3-D
inversion of MT data. The output can be integrated with 3-D visualization
software, GeoSlicer-X. The result of 3-D Inversion of MT data visualized
using the GeoSlicer-X software can provide information of the 'real’

This software is developed for gravity data processing from raw data to
Complete Bouguer Anomaly including digital terrain correction.
Moreover, the software can also perform regional and residual
separation process, Second Vertical Derivative (SVD) process, spectrum
analysis,and 2-D modeling of gravity data.
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TRAINING ﬁEPAR}MENT

P Geothermal System and Exploration Technology
This training course will provide comprehensive knowledge regarding the geothermal system and geoscience (geology,
geochemistry and geophysics) technology for exploring the geothermal resources. Well targeting and drilling prognosis
are also included to the discussion. Emphasis will be put on how to do the proper geoscientific exploration so that the
drilling risk can be decreased.

P Magnetotelluric-Time Domain Electromagnetic Method Training
This training course will provide comprehensive knowledge about Magnetotelluric and Time Domain Electromagnetic
method and its powerfulness in exploring geothermal resources. The discussion will be about the fundamental concept,
data acquisition, processing, modeling and interpretation. Emphasis will be put on how to properly apply the method in
geothermal explorationin orderto obtain the less-ambiguous subsurface condition.

P Gravity Method for Geothermal Exploration Training
This training course will provide comprehensive knowledge about gravity method, including fundamental concept, data
acquisition, processing, modeling and interpretation. Emphasis will be put on proper gravity method for geothermal
exploration.

P MEQMethod Training
This training course will provide comprehensive knowledge about Micro-Earthquake (MEQ) method, including
fundamental concept, data acquisition, processing, modeling and interpretation. Emphasis will be put on proper MEQ
method for geothermal exploration and monitoring.

P> Resource Assessment & Prospect Evaluation
This training course will provide comprehensive knowledge about assessment of geothermal resources based on
geoscientific (geology, geochemistry, and geophysics) data, construction of geothermal conceptual model, delineation of
prospect areaand potential assessment for electricity generation.

P Geotechnical & PowerPlant Development
This training course will provide comprehensive knowledge about geotechnical analysis of power plant structure
foundation, design of power plant facility, and power plant engineering system.

P Geothermal Regulationand Tender Preparation
This training course will provide comprehensive knowledge about the regulation that rule the geothermal development
and also how to prepare the tender process for both of the government who open the tender and also the developer who
participate on the tender process.

P Special Topic(OnRequest by Client)
This training course will be provided based on client request on any geothermal aspects.
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PROJECT EXPERIENCES

No Project Client
Geothermal Survey Department
Remote Sensing Data Analysis, MT Data Acquisition, MT 3D Modeling, Resource Assessment & Well Targeting of

1 Ind ia P 2016
Tangkuban Parahu Geothermal Area R

2 |Study of Geothermal Resource based on Slim Hole Drilling Result of Blawan —ljen Geothermal Area Medco Cahaya Geothermal 2016
MT Data Acquisition, Reprocessing of Existing MT Data, MT 3D Modeling and Geochemical Survey of Malintan i

3 4 p & s & H & Hitay Lawang Energy 2016
PSP Area
Project Management on Geological Mapping, Geochemical Study, Geophysical Survey (MT and Gravity), and . .

4 ! = : S g AL v V) Hitay Runcing Energy 2015

Resource Assessment of Raung PSP Area

Project Management on Geological Mapping, Geochemical Study, Geophysical Survey (MT and Gravity), and i
5 . Hitay Rawas Energy 2015
Resource Assessment of Tiris PSP Area

Remote Sensing Data Analysis, Reprocessing of Existing MT Data, MT and Gravity Data Acquisition, MT 3D

6 Medco Cahaya Geothermal 2015
Modeling, Resource Assessment and Well Targeting of Blawan-ljen Geothermal Area 4

7 [Remote Sensing Data Analysis and Geophysical Studies in Darajat Geothermal Field Chevron Geothermal Indonesia | 2015
Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of . X

8 & i & < b = Hitay Balai Kaba Energy 2014

Tandikat PSP Area

Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of .
9 Hitay Green Energy 2014
Talamau PSP Area

Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of h . 5
10 . . Hitay Tanjungsakti 2014
Tanjung Sakti PSP Area

Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of i
11 Hitay Lawang Energy 2014
Lawang PSP Area

Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of

12 Hitay Dingin E 2014
Dingin PSP Area s ey
Remote Sensing Data Analysis, MT 3D Modeling, Integrated Geoscientific Data Analysis and Interpretation of .

13 Hitay Renewable Energy 2014
Bromo, Tengger, Semeru PSP Area

14 [Quality Control of MT-TDEM and Gravity Data Reprocessing of Dieng and Patuha Geothermal Field Geo Dipa Energi 2013

15 |Re-processing of MT Data and MT 3D Modeling of Mt. Gede-Pangrango Geothermal Prospect Area Pertamina (Persero) 2013
MT-TDEM Data Acquisition, Reprocessing of Existing MT Data and MT 3D Modeling of North Wayang Windu

16 4 - = & s LELE Star Energy 2012
Area
Polar Diagram and Curve Splitting Analysis of MT Data, MT Pseudosection and 2D Modeling of Rajabasa

17 Supreme Energy 2012

Geothermal Area

Polar Diagram and Curve Splitting Analysis of MT Data, MT Pseudosection and 2D Modeling of Muara Laboh
18 Supreme Energy 2012
Geothermal Area

Polar Diagram and Curve Splitting Analysis of MT Data, MT Pseudosection and 2D Modeling of Rantau Dedap

19 Geothermal Area Supreme Energy 2012
20 [MT-TDEM Analization & Visualization Services for Muara Laboh Geothermal Area Supreme Energy 2012
21 |[MT Investigation QC, Processing, and Modeling of The Kaldera Danau Banten Geothermal Area Sintesa Banten Geothermal 2011
22 |MT Data Acquisition, Reprocessing of Existing MT Data and Modeling of Tampomas Geothermal Area Jabar Energi 2011
23 |[MT-TDEM Data Evaluation, Reprocessing, and Modeling of Jailolo Geothermal Prospect Star Energy 2011
Geotechnical Survey Department
1 |Downhole Seismic Logging Survey of Tangerang BMKG Station Soil Mechanical Lab - Ul 2014
2 |Geoelectrical Imaging for Subsurface Damage Soil Structure Delineation of Surabaya-Gempol Toll Road Lembaga Teknologi Ul 2014
3 |Downhole Seismic Logging Survey of Seabrezee Apartment, Ancol Soil Mechanical Lab - Ul 2014
4 |Georadar Survey for Subsurface Installment Delineation of Indonesia National Museum Pusat Dokumentasi Arsitektur 2014
5 [Geoelectrical Imaging for Waste Leakage Delineation of Galuga, Bogor Pemda Bogor 2014
6 [Downhole Seismic Logging Survey of Pondok Betung BMKG Station Soil Mechanical Lab - Ul 2013
7 |Geoelectrical Imaging for Landslide Layer Delineation of Powerline Tower, Sumedang Perusahaan Listrik Negara 2013
8 [TDEM Survey for Deep Aquifer Exploration of Cimone, Tangerang Cimone Mall 2013
9 |Georadar Survey for Building Foundation Delineation of Katedral Church, Jakarta Katedral Church 2013
10 |Georadar Survey for Subsurface Installment Delineation of Ministry of Finance, Jakarta Limawera Wisesa 2012
11 [Geoelectrical Imaging for Waste Leakage Delineation of Citayam, Depok Local Goverment of Depok 2012
12 |Geoelectrical Imaging for Waste Leakage Delineation of Cipayung, Depok Local Goverment of Depok 2011
13 |Geoelectrical Imaging for Subsurface Cavity Delineation of Gunung Puteri, Bogor Pulau Intan 2011
14 |Georadar Survey for Subsurface Installment Delineation of Faculty of Medical, Universitas Indonesia Andalan Mitra Wahana 2011
Geoelectric Imaging and Georadar Survey for Subsurface River Cavity Delineation of A & B Bank Indonesia R
15 Bank Indonesia 2011

Building, Jakarta
Training Department

1 |In-house Training on Feasibility Study of Geothermal Power Development PLN Pusenlis 2016
2 |In-house Training on Geothermal System & Exploration Technology Aneka Tambang (Geomin) 2014
3 |Professional Training Course on Geothermal System & Exploration Technology Geothermal Companies 2014
4 [Professional Training Course on MT-TDEM and MEQ Technology and Its Application for Geothermal Exploration Geo Dipa Energi 2012
5 |Professional Training Course on MT-TDEM Technology and Its Application for Geothermal Exploration Supreme Energy 2012
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NewQuest Geotechnology
Pesona Khayangan Estate DC 12 Depok - 16411 Indonesia
Phone/ Fax: (+62 21) (+62 21) 77823942
e-mail: contact@newquest-geotechnology.com



