THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: Tran Trong Thing  2.Giéi tinh: Nam

3. Ngay sinh: 21/11/1969 4. Noi sinh: Bic Giang

5. Quyét dinh céng nhian nghién ctru sinh: S6 2875/QD-DHKHTN ngay 07/8/2015
ctia Giam ddc Pai hoc Quéc gia Ha Noi.

6. Cac thay doi trong qué trinh dao tao: Trong qua trinh 1am luan 4n, nghién ctru sinh
d3 cac thay doi va duoc nha truong chip nhén theo cac quyét dinh: Quyét dinh gia han
dao tao va bao vé luan an cho nghién ctu sinh s6 4735/QD-DHKHTN ngay 28/12/2018;
Quyét dinh gia han dao tao va bao vé luan &n cho nghién ctu sinh sé 569/QD-
DHKHTN ngay 14/2/2020; Quyét dinh vé viéc diéu chinh tén d¢ tai luan an tién sy so
3056/Qb-bHKHTN ngay 25/9/2019 cua Hiéu trudong truong Pai hoc Khoa hoc Tu
nhién.

7. Tén dé tai luan an: Tiém ning ning lugng ngudn tai nguyén dia nhiét Hung Ha —
Quynh Phy trong mdi lién quan véi cac dic diém dia chat, kién tao khu vuc.

8. Chuyén nganh: Dija chat hoc 9. M s6: 9440201.01

10. Can bd huéng dan khoa hoc:

Huéng dan chinh: PGS.TS Vii Vin Tich, Truong Pai hoc Quoc gia Ha Noi (VNU)
Hudng dan phu: PGS.TS Dang Mai, Truong Dai hoc Khoa hoc Tu nhién, VNU

11. TOm tit cac két qua moi ctia luan an:

- Xac dinh dugc nguon nhiét, kénh dan truyén nude dia nhiét, bon chaa dia nhiét va
dung dich nhiét cua hé dia nhiét Hung Ha - Quynh phu.

- Gradient dia nhiét kha cao ¢ viing nay la do nhitng khéi da bién chat nam sau bén
dudi, troi 16 doc theo dai siét truot sdng Hong.

- Nhiét d6 dudi bon dia nhiét Hung Ha — Quynh Phu tinh theo dia nhiét ké hoa hoc
dung dich nhiét 1a 148°C phtl hop véi nhiét do theo gradient dia nhiét cua vung nghién
cuu.

- M hinh khai niém cho hé dia nhiét 1a mot budc rat quan trong dé hiéu biét mot
cach hé thong vé hé dia nhiét Hung Ha — Quynh Phu va ¢ ¥ nghia dinh huéng cho céc
nghién cuu tiép theo.

- Tiém ning nang luong cua bon dia nhiét thi sinh dugc danh gia bang ning luong
c6 thé khai thac tir khdi nuéc néng trong bon tram tich Pleistocen. Khéi lugng nuéc
néng nay co thé d& dang khai thac cho céac wng dung dia nhiét truc tiép.

- Tiém ning ning luong bon dia nhiét ¢ dudi sdu duoc ude lugng cé thé cung cap
cho nha may san xuat dién cong suat 13,1 MWe trong thoi gian 30 nam.

- Xéc l1ap bo dir lieu gom cac dat gdy, hoat dong magma, bién chat, ting chira, tang
chan, loai nudc khoang, nhiét do bon chta dia nhiét dudi sau, co ché xuat 16 va quy mé



khai thac kha tinh cho mot ngudn dia nhiét thuoc viing dong bang Séng Hong.

12. Kha ning tmng dung thuc tién: Kha ning tng dung ctiia nghién ctru vao thyc tién 1a
hoan toan kha quan.

- Vé ung dung dia nhiét tryc tiép: Vi tiém ning ning lugng cia khdi nude nong 16n
& do sau khong 16n, khong can phai chi phi cho tham do, ngudi dan co6 thé dé dang khai
thac cho cic tng dung tryc tiép nhu ngdm tim, bé boi nudc néng, vat 1y tri lidu, nudi
trong thuy san, chan nudi gia stc gia cdm & quy mo 16n.

- V& ung dung phat dién: Bon dia nhiét Hung Ha — Quynh Phu c6 thé khai thac cho
xay dung nha may dién dia nhiét v4i cong suét khoang 13 MW.

13. Cac hudng nghién ctru tiép theo:

- Su cac phuong phap nghién ciru dia vat 1y, dac biét 1a tir Tellur dé xac dinh ranh
gid1, kich thudce va hinh dang ctuia bon dia nhiét & dudi sau.

- Cén khoan dia nhiét cép dé c6 duoc dia nhiét cép thuc té hon & truong dia nhi€t nay
va day ciing 1a budc khéi dau cho qua trinh tham do tién téi khai thac nguon dia nhiét
nay.

- Theo cach nay, c6 thé nghién ctru, danh gia cac nguodn dia nhiét khac ¢ dong bang
Soéng Hong ndi riéng va cac ngudn dia nhiét trén lanh thd Viét Nam noi chung.

14. Cac cong trinh cong bo lién quan dén luén an:

[1] Vii Van Tich va Tran Trong Thing (2015), “Active Faults and Geothermal
Potential in Vietnam: a Case Study in Uva Area, Dien Bien Phu Basin, Along Dien Bien
-Lai Chau Fault”, Proceedings World Geothermal Congress, Melbourne, Australia.

[2] Tran Trong Thang, Nguyén Thac Cuong va Pham Xuan Anh (2016), “Thermal
fluid characteristics of geothermal prospects in The North Central Vietnam and their
potential for power generation”, Proceedings The 11th Asian Geothermal Symposium,
Chiangmai, Thailand.

[3] Tran Trong Thang, Vii Van Tich, Pang Mai, Hoang Van Hiép, Pham Hing
Thanh va Pham Xuén Anh (2016), “Mot s6 két qua danh gia tiém ning ning luong cua
cac ngudn dia nhiét trién vong & ving trung du va mién ndi phia Bac Viét Nam”, Tap
chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dat va Méi truong, Tap 32, S6 2S, p225-
235.

[4] Tran Trong Thing, Nguyén Trong Hién, Vii Hong Ping va Nguyén Tién Quang
(2018), “General assessment for potential of ground source heatpump instalation in the
Red River delta, Vietnam”, Proceedings of Grand Renewable Energy, Pacifico
Yokohama, Yokohama, Japan.

[5] Tran Trong Thing, Tran Van Mién, Nguyén Trong Hién, Nguyén Cao Cuong,
Vi Hong DPing va Nguyén Tién Quang (2018), “Estimate of enhanced geothermal

system (EGS) potential in mainland Red River basin, Vietnam”, Proceedings The 12th
Asian Geothermal Symposium, Daejeon, Korea.

[6] Tran Trong Thiang va Nguyén Thac Cuong (2020), “An Overview on



Geothermal Potential Assessment and Geothermal Development in Vietnam”,
Proceedings World Geothermal Congress 2020. Reykjavik, Iceland.

[7] Tran Trong Thing, Vii Vian Tich, Pham Xuin Anh va Hoang Vian Hiép (2020),
“Quynh Phu — Hung Ha Geothermal System in Red River Delta, Vietnam: Geothermal
Potential and Conceptual Model”, Proceedings World Geothermal Congress,
Reykjavik, Iceland.
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INFORMATION ON DOCTORAL THESIS

1. Full name: Tran Trong Thang 2. Sex: Male
3. Date of birth: November 21%, 1969 4. Place of birth: Bac Giang, Vietnam

5. Admission decision number: 2875/QD-DHKHTN dated August 7th, 2015 by VNU
Director.

6. Changes in academic process: During the study process, the PhD student had made
the changes and was accepted by the university according to the following decisions:
Decision on extension of the time for training and thesis defense No. 4735/QD-
DHKHTN dated December 28, 2018; Decision on extension of the time for training and
thesis defense No. 569/QD-DHKHTN dated February 14, 2020; Decision on adjusting
the title of doctoral thesis No. 3056/QD-DHKHTN dated September 25, 2019 of the
Rector of the University of Natural Sciences, VNU.

7. Official thesis title: The energy potential of the Hung Ha - Quynh Phu geothermal
resource in relation to the geological and tectonic characteristics of the area.

8. Major: Geology 9. Code: 9440201.01

10. Supervisors:

Assoc. Prof. Dr. Vu Van Tich, Vietnam National University, Hanoi (VNU)
Assoc. Prof. Dr. Dang Mai, VNU University of Science

11. Summary of the new findings of the thesis

- Identified the heat source, geothermal water transmission channel, geothermal
reservoir and thermal solution of the Hung Ha - Quynh Phu geothermal system.

- The relatively high geothermal gradient in this area is due to the metamorphic rocks
lying deep below, outcropping along the Red River shear zone.

- The temperature of Hung Ha - Quynh Phu geothermal reservoir is calculated
following the thermal fluid chemical geothermometer is 148°C, which is consistent with
the temperature following to the geothermal gradient in the study area.

- The conceptual model of the geothermal system is a very important step to
systematically understand the Hung Ha - Quynh Phu geothermal system and has
directional significance for further studies.

- The energy potential of the secondary geothermal reservoir is assessed by the
energy that can be extracted from the hot water mass in the Pleistocene aquifer in the
study area. This volume of hot water can be easily exploited for direct geothermal
applications.

- The geothermal potential in the deep reservoir is estimated to be able to construct
the geothermal power plant with a capacity of 13.1 MWe in 30 years.



- Establish a data set including faults, magmatic and metamorphic activities, aquifer
and auitard layers, type of mineral water, temperature of geothermal reservoir,
manifestation mechanism and the scale of development for a geothermal resource in the
Red River delta.

12. Paratical applicability, if any:

- Regarding direct geothermal applications: With the energy potential of a large
volume of hot water at a shallow depth, there is no need to pay for exploration, people
can easily exploit it for direct applications such as bathing, swimming pool,
physiotherapy, aquaculture, large-scale livestock and poultry farming.

- About power generation application: Hung Ha - Quynh Phu geothermal prospect
can be exploited for the construction of geothermal power plants with a capacity of
about 13 MW.

13. Further research directions, if any

- Using geophysical methods, especially the Magnetotellurics, to determine the
boundary, size and shape of the deep geothermal basin.

- It is necessary to drill thermal gradient wells to get more realistic geothermal
gradient in this geothermal field and this is also the beginning step of exploration
towards exploiting this geothermal source.

- Following this way, it is possible to study and evaluate other geothermal sources in
the Red River delta as well as other geothermal sources in Vietnam.
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