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Tém tit

Dia nhiét 1a dang ning luong sach va bén virng. So vdi cac dang nang luong tai tao khac nhu
g16, thuy dién hay dién mat troi, dia nhiét khong phy thude vao cac yéu t6 thoi tlet va khi hau. bia
nhiét c¢6 thé duoc sir dung dé cung cAp dién, san xuit hay luu trir nhiét. Vi ngudn ning luong lién
tuc, cac nha may dia nhiét c6 thé hoat dong & cong suét tbi da trong suot ca ngay va ca nam. Tiém
ning k¥ thuat day du cia cac hé thong dia nhiét duoc dung dé san xuat dién ning chi dimg sau
dién mat trdi trong sb cac ngué)n nang lugng tai tao. Viéc khai thac nang lugng dia nhiét doi hoi
phai hiéu biét toan dién vé cu trac dia chit dé dam bao phat trién bén ving. O Viét Nam, khu vuc
ving Pong bang Séng Hong noéi chung va khu vuc Hung Ha - Quynh Phu ndi riéng 12 noi ¢ tiém
nang dia nhiét tuong dbi 1on. Bai bao trinh bay nhitng nghién ctru, danh gia vé tiém nang dia nhiét
khu vyc viung Bong bang Song Hong trén co s6 phan tich cac tai ligu vé cau tao dia chat. Két qua
nghién ctru cho thay vung ddng bang Song Hong, trong d6 ¢6 khu vuc Hung Ha-Quynh Phu
(HH-QP) la khu vyce co tiém ning 16n vé dia nhiét. Hé thong hé théng dia nhiét ¢ day co cau tric
bdn kép (thtr sinh va nguyén sinh). Tai khu vuc nay, bon dia nhiét nam trong tang chira nude
Pleistocen, c6 kha ning khai thac & quy mé 16n, phuc vu cho phat trién kinh té khu vuc. Nhiét do
ctia bon nhiét thir sinh ndm trong khoang 50 °C. Trong khi d6, bon nguyén sinh nhiét do ude tinh
khoang 148,6 °C. Két qua nghién ctru dong vai tro quan trong trong viéc néng cao sy hiéu biét vé
diéu kién hinh thanh va khu vuc tap trung ngudn dia nhiét & ving Pong bang Song Hong.

Tir khéa: Nang lugng tai tao; Dia nhiét; Dong bang Song Hong.

1. Pit van dé

Ning lugng dia nhiét 1a ngudn nang luong khai thac tir nhiét trong long Trai dat, dugc hinh
thanh chi yéu tir qua trinh kién tao ban du cua hanh tinh, sy phan ra phong xa cta cac khoang vat
va mot phﬁn nho tr nang luong mat troi hép thu tai bé mat. Ngué)n dia nhiét lién quan mat thiét
dén cdu trac nhiét 4o cua trai dat va chu trinh dbi luu nhiét trong 1ong trai dat (Williams, 2008).
Nhiét d¢ Tréi dét tang dan theo df sau va c6 thé dat t6i khoang 7000°C tai tim. Vi ddc tinh lién
tuc va doi dao, dia nhiét duoc xem 1a mot nguon nang luong tai tao gan nhu vo tan (Williams,
2014). Nhiét luong tir trong 1ong dit di chuyén ra bé mit chu yéu thong qua qua trinh dbi luu cua
cac dong magma; d6i khi magma phun trao tai miéng nii ltra, nhung phan 16n duoc giir lai trong

VO, nung nong dat d4 va cac ting nudc ngam (Barcelona et al., 2023b). Khi khdi nuéc néng va hoi
nudce di chuyén 1én qua cac duat giy hodc khe nit, ching tao nén cac biéu hién dia nhiét tw nhién
nhu subi nude nong, mach phun hay bun nong. Trong trudng hop bi “bay boi cac 16p dat da
khong thim phu trén tang tham nudc, mo dia nhiét dugc hinh thanh. Ngudn ning Iuongnay co thé
duogc khai thac truc tlep cho cac muc dich suéi 4m, diéu hoa, say kho nong san, cip nhiét cho cong
nghiép, hodc gian tiép dé phat dién trong cic nha may dia nhiét. So voi cac dang ning lugng tai
tao khac nhu gio6, thity dién hay dién mit troi, dia nhiét ¢6 uu thé ndi bat 1a khong phu thude vao
thoi tiét va khi hau. Nho d6, hé s6 cong suit cua cac nha may dién dia nhiét thuong cao va 6n dinh,
bao dam kha nang cung tng lién tuc. Day la yéu t6 ddc biét quan trong d6i vdi cac qudc gia dang
phat trién, noi ngudn tai nguyén héa thach nhu than, dau va khi tu nhién han ché.

Viéc khai thac ning lugng dia nhiét da dugc con ngudi biét dén tir hang nghin nam trudc, khi
cac nén van minh c6 dai sir dung sudi nudc nong va ho dia nhi¢t cho sinh hoat va tri liéu. Budc


mailto:nguyenvanthinh@humg.edu.vn

Chii dé 1V. CONG NGHE KHOAN - KHAI THAC 441

ngoit cong nghiép bat dau tai Tuscany (Y) vio nam 18 18, khi ky su Frangois Jacques de Larderel
thanh cong trong viéc chiét xuat axit boric tir nudc mudi dia nhiét. Nam 1904, Piero Ginori Conti
lan dau tién st dung hoi nudc dia nhiét dé phat dién. Ké tur do, cong nghé dia nhi¢t da phat trién
manh mé tai nhiéu quéc gia c6 tiém nang thuy nhiét phong phti nhu Y, M§, New Zealand, Iceland,
Indonesia va Philippines. Nhiing tién bo nay khong chi khang dinh vai trd quan trong ctia dia nhiét
trong co cdu ning lugng toan cau ma con mé ra trién vong nghién ctru va tmg dung rong rii hon
trong bbi canh chuyén dich nang lugng hién nay.

Ngay nay, dia nhiét dugc xem 1a ngudn ning luong da ning, an toan va ¢ thé van hanh 6n
dinh 24/7. Ning luong dja nhiét dong vai trd ngdy cang quan trong trong cic cu tric ning luong
toan cau (Chen et al., 2024). Cong nghé khoan hién dai cho phép khai thac & d6 sau hon 3.000 m,
mé ra tiém ning 16n cho ca phat dién va sir dung nhiét truc tiép. Cac nghién ctru udc tinh rang,
viéc khai thac dia nhiét & do sau dudi 8 km c6 thé cung cap t6i 600 TW cong sudt véi tudi tho mé
khoang 25 nim, trong khi cac ting tram tich chira nudc ngadm & do siu khoang 3000 m va nhiétdo
trén 90 °C duoc udc tinh mang lai khoang 320 TW nhiét nang toan cau. V6i tinh 6 6n dinh cao va
kha nang tich hop linh hoat ciing cac ngudn ning lugng tai tao bién d6i nhu gioé va mat troi, dia
nhiét dugc ky vong s& dong vai tro ngay cang quan trong trong chién lugc chuyén dich nang luong
sach va bén virng (Barcelona et al., 2023a; Muffle & Catadi, 1978).

O Viét Nam, ton tai nhidu khu vuc ¢é tiém ning vé dia nhiét, trong d6 Pong bang song Hong
dugc xem 12 mot trong nhing viing ¢6 trién vong 16m, tiéu biéu 1a bon dia nhiét Hung Ha - Quynh
Phu (HH-QP) phan bé trong tang chira nuéc Pleistocen v6i kha ning khai thac & quy mé dang ké.
Céac nghién ctu cho théy nhiét do cua bon dia nhiét thir sinh dat khoang 50 °C, trong khi bon
nguyén sinh c6 thé 1€n t61148,6 °C, ching to ngudn ning luong nay hoan toan co thé khai thac dé
phuc vu phat trién kinh té - xa hoi. Trong bdi canh nhu cau nang lugng khong ngimg gia tang va
yéu cau giam phat thai khi nha kinh tré thanh muc tiéu toan cau, viéc nghién ctru va danh gia tiém
nang dia nhiét tai Dong bang song Hong 1a het sirc cap thiét. Bén canh d6, khu vuc nay 1a ving
kinh té trong diém, mat do dan cu cao, nhu cau nang luong 16n cho cong nghiép, nong nghiép va
sinh hoat, dong thoi so hitu cdu truc dia chit - kién tao phirc tap voi nhiéu déi dut gy séu va hoat
dong kién tao tré, tao diéu kién thuan loi cho su tich tu ngudn nhiét trong long dat.

Viéc 1am rd tiém nang va dic diém dia nhiét tai DPong bing song Hong khong chi mang ¥
nghia khoa hoc trong viéc bd sung co s dit liéu vé cau tric dia chat nhiét cua khu vue, ma con cé
gi tri thyc tidn quan trong trong dinh hudng phat trién nang luong tai tao. Nguon dia nhiét khu
vuc nay khi duge nghién ciru va khai thac hop 1y s& gop phan da dang hoa co cdu niang luong vung
va quoc gia, giam sy phu thudc vao cac nguén nhién li¢u hoa thach, dong thoi ndng cao tinh bén
vitng va an toan cua hé théng cung cap nang lugng. Bic biét, trong chién lugc an ninh nang lugng
va muc tiéu phat trién kinh té xanh qudc gia, dia nhiét dong vai tro nhu mot nguon nang luong
sach, 6n dinh, lién tuc va it chiu tic dong cta bién doi khi hau so voi cac nguon tai tao khac nhu
g16 hay mét tro1. Vi vay, nghién ciru dia nhiét tai Viét Nam noi chung va tai Dong bang song Hong
n6i riéng khong chi gop phan giai quyet bai toan nang lugng cho khu vue dong dan va c6 nhu cau
tiéu thu cao, ma con c6 y nghia chién luoc dbi vi tién trinh chuyén dich ning lugng va phat trién
bén vitng cua Viét Nam.

2. Tiém niing dia nhiét khu vire Pong bing Song Hong
2.1 Tiém ning nguon dia nhiét néng

Viéc str dung tryc tiép tai nguyén dia nhiét dé suoi 4m va 1am mat hé thong didu hoa khong
khi trong nha, tuc 1a trao ddi nhiét mat dat nong (trao ddi nhiét dia nhiét), 1a mgt trong nhirng giai
phap hira hen nhat dé giam lwong khi thai nha kinh do cac hé théng sir dung nhién liéu hoa thach
tao ra. Trao doi nhiét dia nhiét 1a nang luong tai tao, vé co ban dua trén dit 1iéu vat ly vé nhiét do
gﬁn nhu 6n dinh cia mat dat (dava téng chtra nudc) chi cach bé mit trai dat vai mét, tac 1a do sau
ma sy thay doi nhiét do khi quyén do cac mua (birc xa mit troi) va chu ky ngay dém khong 1am
thay ddi nhiét d6 mat dit. Dya trén nguyén ly vat 1y trén, bd trao ddi nhiét ngué)n mat dat (GSHE)
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dugc lién két voi may bom dia nhiét dang tré thanh mot loai hé thong diéu hoa khong khi trong
nha phd bién, do tac dong rat thap dén moi truong va khong anh hudng dén canh quan. GSHE c6
thé duoc lién két v6i hé thong vong kin theo chidu doc hodc chiéu ngang, con duge goi 1a B6 trao
dbi nhiét giéng khoan (BHE), thuong dugc lam bing dng polyethylene mat d¢ cao (HDPI). Ngoai
ra, trao doi nhiét dia nhiét c6 thé duogc thuc hién théng qua cac hé théng vong ho, ludn duoc két
hgp v6i may bom nhiét nhung khai thac tryc tlep nudc ngam. O khu vuc ving Dong bing Séng
Hong, theo két qua dénh gid so bo cho thay diéu kién ty nhién & day thuan lgi cho lap dat GSHE.
Khu vuc nghién ctru c6 dién tich 15000 km?2, dwgc bao phit hau hét bai tram tich dé tir (Hinh 1).
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Hinh 1. Vi tri mat cdt dia chat thuy van doc Song H&ng
- Chigu dai mat cat dja chat thly van khoang 180km -
A Nguon dia nhiét Hung Ha - Quynh Phu g
SéngHong  Séng Hang Séng Héng SéngLudc 4. Bién Dong
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- Téang chan nudc Tang chita nudc Pleistocene
Téng chita nudc Holocene E Téng Neogene

Hinh 2. Chiéu dai mat cdt dia chdt thity van ving Pong bang Séng Hong

Hinh 2 trinh bay chi tiét vé mit cit dia chit thay vin khu vue Dong bang Song Hong, theo do
bé day tang chin trén va ting chin dudi nam trong khoang 5-10m, bé day tang chira nuéc Holocen
xap xi 30m, bé day tang chtra nudc Pleitocene trong khoang 60-65m. Vé phan vung tang chira
nude Holocene va Pleistocene, cho thdy Holocene c6 8 ving nudc ngam, tir A-I dén A-IV va tir
B-I dén B-IL. Pleitocene c6 10 ving nudc ngam, tir A-I A-V va tir B-I, dén B-V.
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Tai khu vyc nghién cuu, lép dat 77 tram quan tric nude ngém vo1 202 giéng va 11 tram khi

tuong (Hinh 3). Két qua chi tiét vé sy chénh 1éch nhiét d6 & cic ving nudc ngam tang Holocene
va Pleistocene dugc trinh bay trong Bang 1 va 2.

vy *
: Gulf of Tonkin
F S’ & Céc tram khi tugng

® Ground water Observation station

Hinh 3. Hé thong quan trdc nwée dwéi dat va cdc tram khi tiwong

Bang 1. Nhiét do tai cdc ving nudc ngcfm thuoc tdng Holocene

Tang chtra nude A-1 A-II A-III A-1V B-1 B-1I

Nhiét do trung binh hang nam (°C) 2,6 2,8 3,2 3,0 3,1 1,1

Chénh 1éch cuc dai (°C) 12,5 6,0 12,5 11,0 11,0 12,0
Chénh léch cuc tiéu 0,0 1,0 0,0 0,0 1,0 1,1

Bing 2. Nhiét dé tai cdc ving nwede ngam thudc tang Pleistocene

Tang chtra nuée A-1 | A-II | A-IIT | A-IV | A-V | B-I B-II | B-1II | B-IV

Nhiét @6 trung binh hang | 3,6 2,3 1,9 3,2 4,9 3,2 2,2 2,4 2,5
nam (°C)

Chénh Iéch cuc dai (°C) 11,5 | 11,0 | 10,0 | 8,0 11,5 | 12,0 | 11,5 5,0 5,0
Chénh léch cyc tiéu (°C) | 0,0 0,5 0,5 1,0 0,0 0,5 0,5 1,0 1,0

Su thay d6i nhiét do theo chiéu sau cua tﬁng néng duoc thé hién chi tiét trong Hinh 4. Theo
do, vung 1 1a tang chtra nwdc Holocene voi nhiét dd 24 - 26,5 °C, vung 2 1a tang Pleistocen nhi¢t

d6 25-27 °C, vung 3 1a dir liéu dugc do trong céac 15 khoan quan tric.
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Hinh 4. Su thay doi nhiét @é theo chiéu sdu ciia tang nong

Vé sy thay ddi nhiét do chi tiét hang thang cua cac hé ting chtra nude gh va qp duoc trinh bay

chi tiét trong Bang 3 va 4.

Bdng 3. Bién thién mirc nhiét dp hang thang trong hé tang chia nuwée gh

Thang | Nhiét do cuc dai Nhiét dd cwe tiéu Nhiét do trung binh
1 26,70 20,72 24,83
2 26,65 21,67 24,78
3 26,55 22,22 24,85
4 26,92 23,55 25,20
5 27,77 23,75 25,42
6 27,88 23,73 25,67
7 28,28 23,78 25,73
8 28,82 23,80 25,82
9 28,37 23,83 25,77
10 27,98 23,65 25,63
11 27,80 23,03 25,35
12 27,47 21,88 25,08
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Bdng 4. Bién thién mirc nhiét do hang thang trong hé tang chiea nirde qp

Thang Nhiét do cwe dai Nhiét dd cwc tiéu Nhiét do trung binh
1 23,88 19,27 22,44
2 23,88 20,91 22,54
3 23,87 21,18 22,53
4 23,89 21,41 22,68
5 24,27 21,45 22,82
6 24,74 21,32 23,01
7 24,92 21,25 23,04
8 25,05 21,30 23,11
9 24,91 21,65 23,12
10 24,78 21,58 23,03
11 24,40 21,22 22,85
12 24,12 20,88 22,66

Trong khu vuc nghién ctru, ngudn nuéc ngam kha ddi dao va dugc tim thiy & hau hét cac dia
diém khéo sat. Néu khoan ¢ d6 sau 100m c6 kha nang gap hai tang chtra nuéc vé1 muc nhiét do
on dinh tr 24 - 27 °C.

Tir nhitng két qua nghién ctru dugc trinh bay ¢ trén, co thé thy, d01 v6i dia nhiét tang
nong khu vuc Dong bing Song Hong, nhiét d6 cua nudc ngam trong cac tang chira nudc nong
(24 -27 °C) phan b6 rong khap khu vuc nghién ctru & d sau 10-15m hodc va 60-80m i chi sé cho
thay tiém ning kha thi cho viéc lap dit hé thong bom dia nhiét ting nong. Bén canh dé, két qua
nghién ctru ban dau vé d6 dan nhiét cta dat da tram tich Dé tir va Neogen cho thay kha nang lap
dit hé théng GSHP dé lam mat va su6i 4m khong khi cho cac tda nha & khu vuc DPong bang Song
Hong 1a rat kha thi.

2.2 Tiém ning nguon dia nhiét siu

Khai thac ngudn ning luong dia nhiét sau (tir do sau hon 4000 mét), dugc cho la dong vai tro
quan trong trong qua trinh chuyén doi toan cAu sang nang luong bén virng. Nhirng tién bo trong
cong ngh¢ khoan, dac bi¢t 1a nhiing tién bo dugc phat trién dé khai thac dau va khi da phlen, co
tiém nang m& khoa cac ngudn tai nguyén dja nhiét khong 16 trén toan thé gidi. Cac ki thuat nay
cho phép tiép can cac bé chira dia nhiét nhiét dg cao, khién cho ning luong dja nhiét tré thanh mot
Ira chon kha thi cho nhiéu quoc gia. Vi€c khai thac nang luong dia nhiét doi hoi phai hleu biét
toan dién vé cdu tric dia chat d& dam bao phat trién bén viing,dong thot cling dua ra tam quan
trong ctia k¥ thuat khoan dé giam thiéu tac dong dén moi truong va téi da hoa loi ich kinh té.

O Viét Nam, nghién ciru cho thdy khu vuc ving Pong bang Song Hong c6 tiém ning 16n vé
nguon nang lugng dia nhiét tang sdu. Trén Hinh 5 1a vi tri 22 diém xuat 10 nudc ndng ¢ nhiét do
tir 32 - 137 °C tuong trng ¢ d6 sau 30m va 3.300m.
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Hinh 5. Cdc nguon dia nhiét ¢ dong bang séng Hong
Bdng 5. Thong ké cic diém miedc khodng néng Pong bang Séng Hong
2 . Dang b0 sau Luu lugng | Nhiét do .
STT | Tén diém Vi tri % 7a | 10 khoan i o Loai nuéc
xuat 16 (Us) (°C)
(m)
! Hai Tp Hai Duong - Gk 220 16,8 328 | Cl-Na-Ca-Mg
Duong Hai Duong
2 | Lai Céch Cam Giang - Gk 1018 5,0 38,0 Cl-Na-Ca
Hai Duong
3 | Thach | G Loc - Hai Duong | Gk 711 6,6 440 | CIFHCO3-Na-
Khoi Ca
Tién Tién Lang -
4 Ling Hai Phong Gk 851 6,6 59,0 HCO3-Na
Thén X Duyén Hai -
5 Kha Hung Ha - TB Gk 90 0,7 46,8 HCO3-Na
A e A Xa Duyén Hai -
6 | Tan Tién Hung Ha - TB Gk 30 0,6 41,9 HCO3-Na
N A Xa Dan Chu -
7 | Thon Hoi Hung Ha - TB Gk 30 0,5 31,0 HCO3-Na
Quynh Xa Quynh Ngoc -
8 Neoc Quinh Phy - TB Gk 30 0,5 32,7 HCO3-Na
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: Dan b9 sau Luu lugng | Nhiét do
STT | Tén diém Vi tri € | 13 khoan | T SO Loai nuée
xuét 19 (Us) (°C)
(m)
Quynh Xa Quynh Chau -
9 Chin Quinh Phy - TB Gk 30 0,5 37,2 HCO3-Na-Ca
10 | BécSon | X@BacSon -Hung Gk 1120 - 73,0 Cl-Na
Ha -TB
Phong Xa Phong Chau -
11 Chén Pong Hung - TB Gk 3300 - 114,5 Cl-Na
Quang X4a Quang Binh - ) )
12 Binh Kién Xuong - TB Gk 3100 137,7 Cl-Na
Hong X3 Hong Tén - Kién
13 Tién Xuong - TB Gk 1700 - 98,0 Cl-Na
14 | Hoa Binh | %@ Hoa Binh - Kién | 5 1100 ; ; Cl-Na
Xuong - TB
j5 | Nam Hai | XaNam Hai - Tién Gk 1492 10,0 104,4 Cl-Na
1 Hai - TB
Nam Hai | X& Nam Hai - Tién
16 ) Hii - TB Gk 794 - - Cl-Na
17 | Pong Co | X3 POng Co - Tién Gk 1708 12,0 112,0 | HCO3-Cl-Na
Hai - TB
. Xa Giao An - Giao
18 Giao An Thiy - Nam Binh Gk 2184 0,2 - Cl-Na
Giao X4 Giao Thuéan - Giao
19 Thay Thity - Nam Binh Gk 1200 - 35,7 Cl-Na

Khao sat thu thap mau nudc, mau da, 16i khoan va do nhiét do giéng khoan, két hop véi viée

ap dung cac phuong phap thim do cho thy nhiét d6 nudc giéng khoan tir d6 sau tir 50m-110m
dao dong trong khoang tir 37 - 50 °C. Déi véi khu vuc HH-QP va Phu Cur (dién tich khao st
70 km?), tién hanh 80 diém khao sat, do sau giéng khoan tir 55m-100m. Mrc nhiét do dugc tir 27
- 50 °C, trong d6 55 diém nhiét d6 tir 36 - 50 °C. Nudc tir cac giéng khoan 1 nuée ap luc.

Tir cac két qua nghién ctru cho thay, d6i v6i ngudn ning luong dia nhiét ting sdu cua ving
Pdng bang Song Hong, hé thdng dién dia nhiét HH-QP ¢6 cau triic bon kép (thir sinh va nguyén
sinh). Pay 1a khu vuc 6 c6 tiém ning cho khai thac ning luong. Nhiét d ctia bon nhiét thr sinh
dugc xac dinh trong khoang 50 °C, bon nguyén sinh dugce ude tinh khoang 148,6 °C.

3. Két luan

Pia nhiétla mot nguén nang lugng sach, on dinh va giau tiém nang, ndi bat voi kha nang khai
thac lién tuc khong phu thude vao diéu kién thai tiét nhu cac dang nang lugng tai tao khac. Véi uu
thé van hanh bén bi va hiéu suit cao quanh nam, nang lugng dia nhi¢t dang dugc danh gia 1a mot
trong nhitng Iwa chon chién lugc cho phét trién bén viing, chi dimg sau dién mat troi vé tiém nang
ky thuat trong san xuit dién. Nghién ctru di chi ra khu vuc Ddng bang Séng Hong, dic biét 1a
vung HH-QP, 1a noi c6 tiém nang 16n vé dia nhiét. Tai day tdn tai hé théng bdn dia nhiét kép véi
hai tﬁng chira nhiét: bon thir sinh v&i nhiét do khoang 50 °C va bon nguyén sinh ¢6 nhiét do udc
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tinh khoang 148,6 °C. Céc tang chira nudc thudc hé Pleistocen dong vai trd quan trong trong viée
tich ty va truyén dan nguén nhiét, mo ra kha nang khai thac ¢ quy mé 16n phuc vu cho phat trién
kinh té dia phuong. Két qua nghién ctru da cung cap nhiing bang chimg dia chat va nhiét hoc quan
trong, khong chi gop phan lam sang to diéu kién hinh thanh va phan bd ngudn dia nhiét tai khu
vuc ndy, ma con cung cap co so¢ khoa hoc dang tin cdy phuc vu cho quy hoach khai thac va su
dung ning luong dia nhiét mot cach hiéu qua va bén viing trong twong lai. Do d6, can co cac
nghién ctru chuyén sau hon vé mo hinh dong nhiét, trit luong va kha ning khai thac thyc té nham
hd trg viéc trién khai cac du an nang luong dia nhiét tai khu vuc nay.
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Abstract

Geothermal energy represents a clean, sustainable, and stable renewable energy source. Unlike
other renewables such as wind, hydropower, or solar energy, geothermal energy is less dependent
on weather and climatic conditions. Geothermal resources can be utilized for electricity generation,
direct heating, and thermal energy storage. Due to the continuous nature of the heat source,
geothermal power plants can operate at full capacity around the clock throughout the year. In terms
of technical potential for electricity generation, geothermal energy ranks second only to solar
energy among renewable sources. The sustainable exploitation of geothermal energy requires a
thorough understanding of subsurface geological structures. In Vietnam, the Red River Delta -
particularly the Hung Ha-Quynh Phu (HH-QP) subregion, which possesses promising geothermal
potential is of special interest. This research presents an assessment of the geothermal capacity of
the Red River Delta, based on an analysis of geological structural data. The results indicate that
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the HH-QP area hosts a dual-basin geothermal system, consisting of secondary and primary
reservoirs. In this area, the geothermal reservoir is primarily located within the Pleistocene aquifer
and is considered suitable for large-scale exploitation to support regional economic development.
The temperature of the secondary reservoir is approximately 50 °C, while the primary reservoir is
estimated to reach around 148.6 °C. These findings contribute to a better understanding of the
geothermal system’s characteristics, formation conditions, and spatial distribution within the Red
River Delta.

Keywords: Renewable energy; Geothermal energy; Red River Delta.
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