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Tém tit: Trén co sé cac nghién ctru dia hoa dung dich nhiét va diéu kién dia chéat & khu vuc cac
ngudn dia nhiét, ap dung cac phucmg phap tinh toan nang lugng tu nhien Va tiém nang phat dién
dia nhiét ban dau da cho phép di dén mot sé két luan sau day: Trong tong s6 164 ngudn dia nhiét &
vung trung du va mlen nui phia bic Viét Nam c6 t&i 18 ngudn c6 thé cho phép tmg dung nang
lugng ty nhién tryc t1ep va khai thac nang luong & bdn chira dudi sdu cho muc dich phat dién. Tu
cac sb liéu vé nhiét do trén bé mat va luu lugng nudc nong Xuét 10 tur nhién cua cac nguén dia
nhiét nay cho phép tinh dwoc lwong ning lwong ling phi khi khong tmg dung 14 8.960 tin/nim.
Véi nhiét do sau duéi bdn chira xac dinh theo phuong phap nhiét ké dia hoa hoc dat tir 136°C dén
170°C, cac nguon dia nhiét nay co thé cho phep xay dung cac nha may dién dia nhiét c6 cong suit
tir 4,2 MWe dén 17,4 MWe va tong cong sut ciia 18 ngudn dia nhiét trién vong nay udc tinh vao

khoang 170 MWe.

Tuwr khoa: Nang lugng tu nhién, dia nhiét, dia nhiét ké, vung trung du va mién nui, cong suét phat dién.

1. Giéi thiéu chung

Nang luong dia nhi€t da dugc khai thac su
dung trong hai linh vuc: 1) s dung truc tiép
dugc phd bién rong rai tir lau doi; 2) Phat dién.
O gan nudc ta cac nude ¢ cong sudt phat dién
dia nhiét 16n nhu - Nhat Ban, Indonesia,
Phillipine, trong d6 Philipine 1a nudc c6 cong
suét phat dién tir dia nhiét cao nhét 1.930 MW
[1] chiém 20% nang lugng dién qudc gia. Trung
Qudc o6 cong suat lap dit phat dién 28 MWe,
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nhung tng dung truc tiép ning lugng dia nhiét
lai cao nhat thé giéi: 17.870 MWt [2]. O Viét
Nam, nang luong dia nhiét médi chi st dung truc
tiép voi cong suét lap dat 1a 31,2 MWt, cho cac
muyc dich ngdm tam, spa, vat ly tri li€u, lam
mudi tinh I-6t [3].

Khu vyc Trung du mién nai phia Bic Viét
Nam voi dac trung dia chét kién tao hién dai da
dugc nhidu cong trinh nghién ctru dé cap dén
tuy nhién dai da s6 khong dé cap toi tiém ning
khoang san nhién liéu ciing nhu 13 tiém ning
dia nhiét cua khu vuc [4]. Gan day mot ) cong
trinh nghién ctru cia céc tac gia da dugc cong
bd trong cic bao cdo tir cac du an diéu tra vé
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nuée khoang nong, cac két qua nghién ciru vé
dia nhiét con chua duoc dé cap sau [5, 6, 7]..
Céc nghién ctru trén van liéu qubc té méi day
budc dau cho thdy cac ngudn dia nhiét & khu
vuc trung du mién nui phia Béc c6 tiém ning
cho ung dung khai thac nang lugng. Theo
Muraokal, (2008) [8] voi nhiét d§ cua mot
ngudn dia nhiét > 53°C thi c¢6 thé st dung cong
nghé Kalina dé phat dién. Trén co s& d6, chung
toi da lwa chon ra cac nguén nudc xuat 16 co
nhiét d6 >53°C dé tinh toan ning luong tu
nhién ma néu khong khai thac thi nhiét lwong
ctia ngudn dia nhiét nay téa ra khong khi xung
quanh rat lang phi. Trén thuc té, thong thuong
cac ngudn dia nhiét nay ciing 13 nhitng ngudn

¢6 nhiét do bon chira kha cao (> 100°C), da dé
cho phat dién nho cong nghé Chu ky Nhi
nguyén (Binary Cycle), vi thé ching t6i da sir
dung phuong phap wdc tinh cong suat phat dién
ctia Muffler, P. va Cataldi, R. (1978) [9] dé tinh
cho cac ngudn dia nhiét nay.

Trong téng s6 164 ngudn nudc ndng xuét 1
& khu vyc nghién ciru ¢ t6i hon 18 ngudn c6
nhiét do trén mat >53°C, nhung do thiéu mot s6
thong sb can thiét dé tinh toan ning lwong ciing
nhu wdc tinh céng sudt phat dién nén chi 18
nguén duoc lya chon dé tinh toan, 18 nguén dia
nhiét nay ndm trén dia phan cac tinh Son La,
bién Bién, Lai Chau, Ha Giang, Tuyén Quang,
Yén Bai, Lao Cai va Nghé An (Hinh 1).

Chu gidi:
Q Nguon dia nhigt tiém néng
Cac thanh tao Paneogen, Neogen

- Gabro, gabrodiabas
m Trachyt porphyr, Trachryolit porphyr
Trachryolit dang felsit
- Pha 2: Granodiorit porphyr diorit thach anh

- Pha 1: Granit hal mica hat vira lon, granit biotit
Gabro, gabrodiabas, diabas

- Pha 1: Gabrodiorit
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Hinh 1. So dd vi tri cac nguén dia nhiét trién vong trong cAu tric dia chét ga‘in v6i ciu trac dia nhiét tiém nang
dugc don gian hoa tir cac ban d6 Dia chit va Khoang san Viét Nam ty 1& 1/200.000 thudc ving trung du mién
nti phia Bic [20]. Cac con sb trong vong tron biéu thi cac nguén: 1- Pe Ludng, 2-Na Hai, 3- Pom Lo6t/Uva, 4-Pa
Thom, 5-Pa Bat, 6-Pac Ma, 7-La Si, 8-Sin Chai, 9-Nam Cai, 10-Lang Sang, 11-Nam Pam, 12-Liing P96, 13-B6
Pudt, 14-Quang Ngan, 15-Quang Nguyén, 16-M§ Lam, 17-Nam Ron, 18-Kim Pa.
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2. Pic diém dia chat tré va tiém ning dia
nhiét ving trung du mién nui phia bac

Theo cic td ban dd dia cht va khoang san
Viét Nam, khu vuc trung du mién nai phia béc
(Hinh 1) dwoc ddc trung boi mot nén dia chat
tuong d01 phtre tap trong d6 xuat hién cac da c6
tudi tir ¢d (Arkei ~ 2,9 ty ndm) dén tre (Neogen)
va ¢ thanh phan rat da dang tir trim tich, dén
magma 101 blen chat [10].

V& mit cdu trac kién tao, khu vuc nay ghi
nhan hai pha chuyén dong kién tao manh, trong
do6 pha thtr nhét 13 hoat dong kién tao Indosinia,
pha nay lam gin két cac d4 cua cac thanh tao
khéc nhau két ndi lai v&i cac thanh tao dia chét
Nam Trung Hoa, tao nén nén dia chit Viét Nam
thong qua hai doi khau Song Chay va déi khau
Song Ma vao thoi ky tor 250-230 triéu nam
trude [11], [12]. Trong giai doan Kainozoi, nén
dja chat Viét Nam bi pha huy boi cac chuyen
dong klen tao Hymalaya, tao nén mot cau trac
dja chat rét tré [13].

Theo Tapponier va nnk, 1990, toan bo nén
dia chat khu vuc nghién ctiru da bi tdc dong
manh boi hoat dong kién tao tré Hymalaya theo
hai giai doan khac nhau. Giai doan 1 di voi
chuyén dong trugt bang trai va giai doan 2 di
v6i qua trinh nghich dao kién tao minh ching
bang qua trinh trugt bang phai [14]. Hoat dong
trugt bang phai, dic trung co ban lién quan dén
pha kién tao nay 1a qua trinh bién dang don di
véi qua trinh dap v& cac thanh tao dia chét ¢
hon trong khu vuc.

bic trung dia chét dja nhiét khu vuc Trung
du mién nui phia bic, dugc thé hién bdi ba yéu
t6: magma x4m nhép, tai hoat dong dut gay va
qua trinh syt ln nhanh tao cac bon tram tich c6
tiém ning chira dung dich dia nhiét (Hinh 1).
Hoat ddong magma toan ving thé hién boi 04
truong magma lén (Hinh 1), co tudi tir c6 dén
tré. Cac magma tré nhat c6 tudi Neogen (doc
d6i Puc giy Song Hong, hay phirc hé Yanshan)
tham chi dén Pé T¢ nhu & khu vuc Dién Bién
(d6i A1) [15], mot sb thanh tao magma doc
theo d6i Séng MA. Cac hé thdng dit giy kién
tao va cac pha huy kién tao trong khu vyc chi
yéu dugc tao ra boi cac chuyen dong Himalaya.
Trong d6 dic trung chu yéu 13 chuyén dong

trugt bang trai va sau do trugt bang phai di véi
bién dang don. Hé thdng dut giy di véi chuyén
dong nay c6 huéng Ty Béc - Dong Nam. Mt
khac, hé théng d6i dat gdy huéng Pong Bic -
Tay Nam c6 hudng dich chuyén theo chiéu
nguoc lai, tuy nhién hé thong nay khéng phai 1a
pho bién ngoai trir khu vye doi dit giy Pién
Bién - Lai Chau. Sy giao thoa nay tao nén mdt
s6 cac bodn triing 16n trong khu vuc Tay Bic do
la bon tring Dién Bién. Tai noi day hoat dong
Xudt 16 nu6e nong dia nhiét phén b day nhét.
Yéu t6 thir ba 1a hé théng bon chira trAm tich.
Bon triing trdm tich 16n nhat trong khu vuyc
1a bon Muong Thanh (bon Pién Bién), tiép
dén 1a cac tram tich phan bd doc theo d6i dit
gdy Song Hong, tuy nhién dién phan bd trim
tich khong 16n, ngoai trir khu vyc dong bang
Ha Noi.

Mot trong nhling nguyén nhan tao nén
nguén dia nhiét tiém nang trong khu vuc chinh
la cac thanh tao magma tré, hoat dong dut gay
kién tao va cac thanh tao trAm tich tré trong
Kainoizoi tr¢ lai ddy (hinh 1). Nhin chung hoat
dong kién tao tré trong Kainozoi déng vai tro
quan trong, trong d6 tao nén qua trinh lam dép
v3 cac d4 vira tao nén cac bon trim tich trong
khu vuc va ddng thoi dong vai tro 1a kénh dan
dung dich dia nhiét di tir long dit 1én trén bé
mat, hoac tao nén qua trinh @i luu nhiét dé tao
nén cac bodn dia nhiét tiém ning trong ving
trung du mién nui phia bic. Minh chig cho
qua trinh nay 1a hoat dong dia chan va sy xuét
hién cac diém xuét 16 nuéc khoang nong trong
khu vue [7].

Su ¢6 mit cta cac diém nudc khoang nong
doc theo céc thanh tao dia chét trong khu vuc la
rat khac nhau trén cac nén da khac nhau tir trim
tich c¢6 dén cac thanh tao magma. Tuy nhién c6
mot diém chung 13 hau hét cac diém nudc
khoang néng nay déu lién quan dén hoat dong
dia chit kién tao tré, cu thé 1a cac diém xuat 10
nude khoang nong déu ndm trén cac déi dap v
kién tao tré. Tuy theo dic diém céu truc dia chat
ma c6 nhitng diém xuét 16 dia nhiét c6 dang céu
tric bdn va tiém ning dia nhiét khac nhau.
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3. Piac diém héa hoc dung dich cia cac
nguon dia nhiét

Thanh phan hoa hoc dung dich nhiét c6 vai
trd rat quan trong trong nghién ctru cac ngudn
dia nhiét. Do dic diém quan trong va dac thu,
cong tac nghién ctru hoa hoc dung dich nhiét cting
c6 nhimng déc diém riéng, tir luc lay rnau xu ly
mau ngoai thuc dia, bao quan va xu ly mAu trong
phong thi nghiém cho dén cac phép phan tich.
Viéc nghién ciu héa hoc dung dich nhiét cho
phép hiéu dugc dic diém cia ngudn nudc dia
nhiét nhu tinh dn mon hay két ta. Nghién ctu
thanh phan héa hoc dung dich nhiét cho phép xac
dinh dwoc nguon goc, mira do truéng thanh cia
nude dia nhiét, phan loai nude dia nhiét va nhiéu
dac tinh khac cua nguén dia nhiét, du bao nhiét do
bon chira dudi sau cua ngudn dia nhiét bang cac
tinh toan dia nhiét ké héa hoc.

Dia nhiét ké hoa hoc st dung cédc cong
thirc dya vao ham lugng ciia mot s6 nhom cac
nguyén t6 trong dung dich nhiét. Co so cua
phwong phap nay 1a dia vao tinh chat hoa tan
cua cac khoang vat trong nudc cling nhu la
phan tng gitta cac da vay quanh voi nudc dia
nhiét (water-rock reaction) dugc kiém ching
v6i sb ligu thuc t& & nhiéu mé dia nhiét trén thé
giéi. O mot nhiét do ap suat nao d6, kha ning
hoa tan cuia khoang vat hodac phan ung gitta
khoang vat hay da vay quanh véi nude la
khac nhau. Pia nhiét ké dia nhiét dugc chia
lam 2 nhom:

-Thtt nhét dia nhiét ké dua vao su phu thude
vao nhi¢t 6 va ham lugng hoa tan cac khoang
vat riéng bi¢t nhu 1a SiO, (dia nhiét ké Silica),
theo d6 c6 céc dia nhiét ké:

Dia nhiét ké Chalcedon: Dya vao mirc do
hoa tan cua SiO, trong nudc ¢ cac nhiét do khac
nhau. Khi di biét ham luong cia SiO, trong
nudc dia nhiét thi co thé tinh duoc nhiét do cua
nguén nudc khi ma SiO, hoa tan theo mot )
cong thirc thyc nghiém cua:

Amorsson va nnk, 1983 [16]: T(°C) =
1112/{4,91 + log(SiO,)}-273,15

Fournier, 1977 [17]: T(°C) =731/{4,52 +
log(Si0,)}- 273,15

Dia nhiét ké Thach anh: Dia nhiét ké thach
anh dugc xdy dung theo cac yéu td: (1) Dung

dich c¢6 can bang thach anh v&i mdi truong
xung quanh trong bon nhiét; (2) Ap sudt anh
huong 1én d6 hoa tan ciia thach anh gan véi ap
xudt cua nudc & nhiét do 374°C; (3) Khong co
su hod tron gilra nudc nong va nudc lanh trong
qua trinh di lén. Cong thuc tinh nhiét do theo
dia nhiét ké thach anh trong diéu kién khong
mét hoi.

T°C = 1309/(5,19+logS) - 273,15

Trong d6 S 1a ham lugng silic tinh theo
mg/kg.

Thir hai dia nhiét ké dua vao céac phan ung
trao doi phu thudc vao nhiét d§. Cac phan Gng
nay bao gom it nhat 2 khoang vat va dung dich
nuéc noéng, vi thé ¢ dinh cac ty sb cua cac
thanh phan hoa tan thich hop vi du céac ion hoa
tan, ta co:

Dia nhiét ké cation: Dia nhiét ké cation dua
trén cic phan tng trao d6i ion trong d6 cac
hing sd can bang phu thudc vao nhiét do. Vi
du, su trao d6i Na" va K* gitra cac felspat kiém
ton tal nhu sau:

NaAlSi3Og + I(Jr = KAISI308 + Na+

Hé s can bang K¢ cho phuong trinh
nay la:

Keq=Na/K

Phuong trinh trén co thé viét thanh: Keg =
[KAISi;Og][Na J/[KAISi;Og][K] - 273,15

Trong d6 Na va K 1a cac phan tir lugng ctia
c4c ion twong Ung. Nong do cua cac hop phin
hoa tan ciing dugc thé hién boi cac don vi khac
nhu: duong lugng gam, ppm hodc mg/kg voi
Keq thay d6i twong tmg. D6i voi su trao doi i ion
gitta ion hod tri 1 va hoa tri 2 nhu K™ va Mg™
thi Keq dugc tinh:

Kep=K/\/M_g

Sy thay d6i hang sé can bang theo nhiét do
dugc x4c dinh bang phuong trinh Van’t Hoff:

LogKeq = (AH’ /2303RT)+C

Trong d6: AH la sy chénh léch vé nhiét do
cia dung dich (cling dugc goi la enthalpy cua
phéan Gng), T 1a nhiét do Kelvin, R 13 hing s6 khi
va C 1a hing sb tich hop (-273.15). AH thudng
thay doi rat it trong khoang nhiét d 0-300°C.

Két qua tinh toan va luén giai nhiét do bon
dia nhi¢t dudi sau trinh bay & bang 1.
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Béng 1. Nhiét do dudi bon chira dia nhiét cia 18 nguon dia nhiét tiém nng
vung trung du mién nui phia Bac [5, 18, 19]

Nhiét do trén Nhiét do dudi

Tt Tén ngudn Vi tri mit (°C) Luu lugng (1/s) bén chira (°C)
1 Pe Ludng Thanh Ludng, Pién Bién 53,8 1,70 151,0
2 Na Hai Sam Mun, Pién Bién 78,0 3,00 170,0
3 Pom Loét/Uva Uva, Dién Bién 74,0 0,80 162,0
4 Pa Thom Pa Thom, Dién Bién 57,0 0,40 146,0
5 Pa Bat Muong Luan, Pién Bién 61,5 0,10 143,0
6 Pac Ma Muong T¢, Lai Chau 62,5 1,20 147,0
7 LaSi Muong T¢, Lai Chau 54,0 25,00 152,0
8 Sin Chai Phong Thé, Lai Chau 74,0 5,00 151,0
9 Nam Cai Sin Ho, Lai Chau 62,0 3,00 162,0
10 Lang Sang Mu Cang Chai, Yén Bai 53,0 0,70 139,0
11 Nam Pam Muong La, Son La 55,5 0,80 139,0
12 Liing P6 Bat Xat, Lao Cai 53,0 3,00 136,0
13 Bé budt Vi Xuyén, Ha Giang 71,0 1,00 181,0
14 Quang Ngén Vi Xuyén, Ha Giang 62,0 5,00 170,0
15 Quang Nguyén Xin Man, Ha Giang 56,0 5,00 144,0
16 M§ Lam Yén Son, Tuyén Quang 65,5 6,28 143,0
17 Nam Ron Tan Ky, Nghé An 57,0 1,00 138,0
18  KimDa Tuong Duong, Ngh¢ An 73,5 1,00 163,0

4. Trir ning nang lwong va woc tinh cong
suat phat dién

4.1. Triz nang nang luwong tw nhién cua suoi
nwoc nong

bbi véi mdi nguén dia nhiét, tiém nang
nang luong co thé Kkhai thac duoc duoc chia ra
lam hai loai:

- Ning luong khai thac tir ngudn xuét 16
nude néng ty nhién: Ngudn ning luong nay kha
thip, d6 14 nhiét cua cac sudi nudc nong chay tu
nhién va toéa nhiét vao moi truong khong khi
xung quanh.

- Ning luong khai thac tir bon dia nhiét ¢
duéi siu ciia ngudn nudc nong xuat 16: Ngudn
ning luong nay 16n song can phai tién hanh
diéu tra, tham do phirc tap va chi phi ton kém,
vi thé trude khi di sdu vao cong tac tham do
khai thac dé phuc vu muc tiéu phat dién, nguoi
ta sir dung cac phuwong phap wdc tinh cong suat
phat dién, dé tir d6 14p ké hoach trién khai dy 4n
tham do khai théc.

Theo “Céac phuong phap danh gia tai
nguyén dia nhiét khu vuc” cua Muftler, P. va
Cataldi, R., 1978 [9]:

P=Qx(T-TyxCs

Trong d6: P - Nang lugng nhiét (KJ/s); O -
Luu luong ciia sudi nudc néng (I/s); T - Nhiét
d6 sudi nude nong (°C); Ty - Nhiét dd khong khi
(25 °C); C, - Nhiét dung riéng coa nudc
(kJ/kg.K).

Theo phuong trinh ning lugng tiéu chuén :
(Tan/nam) = (P x 365x 24 x 3,600)/(7,000 x
4,19 x 10%). Nang luong tiéu chuan dugc tinh
bang cach sir dung ning lwong tu nhién c6 thé
khai thac dugc. Nhiét do dau ra la: 30°C.

Ap dung cong thirc trén, két qua tinh toan
dugc thé hién ¢ bang 2:

T két qua nay cho thidy néu khong khai
thac nhiét & 18 nguén dia nhi¢t trén thi hang
nim ching ta ling phi mit 8.961 tin ning
lwong. Trong d6 lang phi nhat 1a ngudn La Si &
Mudng Té, Lai Chau 2.703 tin/nam.
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Béng 2. Két qua tinh toan trit ning ty nhién cac ngudn dia nhiét trién vong
& vung trung du va mién nti phia Bac

Nhiét co Nang
. thé thu luong tiéu
‘ . MM L Nhigt dugevéi  chuin vdi
Tt Tén ngudn Vi tri " luong lang phi nhiét do nhiét 4o
mat A A
°C) I/s) (KJ/s) dalol ra dalol ra
30°C 30°C
(KJ/s) (tAn/nim)
1 Pe Ludng Thanh Ludng, Dién Bién 53,8 1,7 205,14 169,53 182,28
2 Na Hai Sam Mun, Dién Bién 78,0 3,0 666,21 603,36 648,74
3 Pom Lot/Uva Uva, Bién Bién 74,0 0,8 164,25 147,49 158,58
4 Pa Thom Pa Thom, Dién Bién 57,0 0,4 53,63 45,25 48,66
5 Pa Bat Muong Luén, Dién Bién 61,5 0,1 21,41 18,48 19,87
6 Pac Ma Muong T¢, Lai Chau 62,5 1,2 188,55 163,41 175,70
7 LaSi Muong Te, Lai Chau 540 25,0 3.037,75 2.514,00 2.703,09
8 Sin Chai Phong Thé, Lai Chau 74,0 5,0  1.026,55 921,80 991,13
9 Nam Cai Sin Ho, Lai Chau 62,0 3,0 465,09 402,24 432,49
10 Lang Sang Mu Cang Chai, Yén Bai 53,0 0,7 82,12 67,46 72,53
11 Nam Pam Muong La, Son La 55,5 0,8 102,24 85,48 91,90
12 Liing Po Bat Xat, Lao Cai 53,0 3,0 351,96 289,11 310,85
13 B6 buodt Vi Xuyén, Ha Giang 71,0 1,0 192,70 171,80 207,80
14 Quang Ngﬁn Vi Xuyén, Ha Giang 62,0 5,0 775,20 670,40 810,90
15 Quéng Nguyén  Xin M?m, Ha Giang 56,0 5,0 649,50 544,70 658,90
16 M§ Lam Yén Son, Tuyén Quang 65,5 6,3 1.065,70 934,10 1.129,90
17  Nam Ron Tan Ky, Nghé An 57,0 1,0 134,08 113,13 121,64
18 Kim Da Tuwong Duong, Nghé An 73,5 1,0 203,22 182,27 195,97
Tdng cong 9.385,30 8.044,01 8.960,93

4.2. Cong sudt phat dién cia cdc nguon dia
nhiét trién vong ¢ ving trung du va mién nii
phia Bic

Dé tinh dugc cong suit phat dién trudc hét
ngudi ta tinh trit lugng nhiét tich trir trong bon
dia nhiét. Theo Muffler, P. va Cataldi, R., 1978,
nhiét lwong duge tich trit & bon chira phai bang
tdng cua nhiét chua trong d4 bdn chua va nudce
dia nhiét trong bon chira va duoc tinh theo cong
thirc nhu sau:

Q= Ah{[Cip, (1-@)(Ti- T )] + [Pui @ Sw (hyi-
nhiét trong da nhiét trong nudc

hye)1}

Trong do: Q = nhiét tich gitt (kJ); A = Dién
tich cua bon chira (m%); h = Bé day trung binh
ctia bon chira (m); C, = Nhiét dung riéng ciia d4
& bdn chua (kJ/kgK); Ti = Nhiét d6 trung binh
lac ban dau cua bon chira (°C); T¢= Nhiét do
cubi hé théng (°C); ¢ = Do rong cua da;

Sy = DO bao hoa nudc trong bon chua;
hyi, hyr = Nhiét thé - Enthalpy ctia nuéc ¢ ctra
vao va ra cua hé théng (kI/kg); pr, pWl Mat do
da va nudc 6 nhiét do bon chira (kg/m ).

Nhirng théng sO trén duoc ldy tir cac cong
tac 1ap ban dd dia chét, cac nghién ctru dia hoa,
cac khao sat dia vat ly (dién tr¢ suat, khao sat
hong ngoai, tai liéu dia chan, ti, trong lyc),
nhiét d6 nudc ngdm, dong nhiét va cac két qua
khoan tham do [20]. Cac dir liéu nay co gia tri
trong viéc danh gia sy phan bd clia cac thong s6
dau vao. Cac thong s6 khac nhu do rang, mat
do da, nhiét dung riéng cia dung dich va da
dugc lay tir tai liéu do va phan tich mau tir cac
giéng khoan, hoac tham khao cac thanh tao dia
chét tuong tu khac hodc tir cac dac diém cua
bdn chtra va tir cac sach tra ciru.

Do chua c¢6 dau tu cho cong tac thim do,
cho nén dua trén nhirng tai li€u vé dia chét, do
tham s vat Iy miu d4 tir cic cong trinh nghién
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cuu trudc day cling nhu tham khao cac sach tra
ctru da lya chon cac gia tri sau cho cac tham $6
dé danh gia trir lwong nhiét cho cac ngudn nhiét
& vung trung du va mién nui phia Bic Viét Nam
nhu sau: A = 2.500.000 (m®); h = 2 m;
C; = khoang 0,8 kJ/kgK; T; = theo cac tinh toan
dja nhiét ké ¢ bang 1 (°C); T;= 90°C; ¢ = 8%;
S« =100%; Ry=20%; n.=7,5%; F = 95%.

Sau khi tinh dwoc trir lugng nhiét ¢ bdn
chira, cho phép chung ta tinh toan cong suat nha
may dién dia nhiét nho sir dung cong thirc cia
Muffler, P. va Cataldi, R., 1978:

E =(Q R¢n,)/FL)

Trong dé: Ry - Hé s thu hdi dé xac dinh
luong nhiét tich trir ma co thé khai thac duoc.
Hé s6 thu hdi duogce tinh & day 1a 2,5 1an khong
gian rong v6i gidi han trén 1a 50%. Theo thong

ké trén thé gidi thuong 1a 20 dén 25%; n.- Hé
s6 chuyén dbi dé chuyén nhiét phuc hdi sang
dién nang. Thudng duoc tinh bang 10% ddi véi
cac hé dia nhiét co chét long chiém wu thé;
L - Tudi tho nha may dién dia nhi¢t thudong
dugc tinh dén 30 ndm; F - Hé s6 cong suat nha
méy, d6i v6i nhidu nha may, hé sd niy nim
gitta 90% va 95%. D6i v6i nha may sir dung
cong nghé Chu ky Nhi nguyén, hé sb nay
thuong dugc tinh bang 95%.

Theo phuong phap udce tinh da trinh bay &
trén, voi cac sb lidu tong hop va cac sb liéu udc
tinh dugc cho phép tinh todn vé ning lugng va
cong suit cac ngudn dia nhiét cé trién vong &
ving trung du mién ndi phia Béc cua cic diém
dia nhiét nhu bang 3.

Béang 3. Két qua udc tinh cong sut lép dat cadc nha may dién dia nhiét trién vong,
vung trung du mién nui phia Bac

Nhiét Nan o
Nhiét 46  luong %na Ude tinh
A Luu . N cOng suat
Tt Tén ngudn Vi tri do tfen lugng dl{m nh} ct o lap dat nha
rglat (s) bo’n t}}e kha}4 méy dién
°C) c?ua thac (10 (MWe)
) KJ)
1 Pe Ludng Thanh Ludng, Dién Bién 53,8 1,70 151,0 1,50 4,20
2 Na Hai Sam Mun, DPién Bién 78,0 3,00 170,0 4,10 11,4
3 Pom Lo6t/Uva Uva, Pién Bién 74,0 0,80 162,0 2,36 6,60
4 Pa Thom Pa Thom, Dién Bién 57,0 0,40 146,0 2,23 6,20
5 Pa Bat Muong Luan, Pién Bién 61,5 0,10 143,0 2,05 5,70
6 Pac Ma Muong T¢, Lai Chau 62,5 1,20 147,0 2,88 8,00
7 La Si Muong T¢, Lai Chau 54,0 25,00 152,0 4,23 11,8
8 Sin Chai Phong Thé, Lai Chau 74,0 5,00 151,0 2,21 6,20
9 Nam Cai Sin H), Lai Chau 62,0 3,00 162,0 1,72 4,80
10  Lang Sang Mu Cang Chai, Yén Bai 53,0 0,70 139,0 4,23 11,8
11 Nam Pam Muong La, Son La 55,5 0,80 139,0 4,10 11,4
12 Ling P6 Bat Xat, Lao Cai 53,0 3,00 136,0 1,63 4,50
13 B6 buot Vi Xuyén, Ha Giang 71,0 1,00 181,0 2,10 17,4
14 Quang Ngﬁn Vi Xuyén, Ha Giang 62,0 5,00 170,0 1,80 15,3
15 Quang Nguyén  Xin M?m, Ha Giang 56,0 5,00 144,0 1,20 10,4
16 M§ Lam Yén Son, Tuyén Quang 65,5 6,28 143,0 1,20 9,70
17 Nam Ron Tan Ky, Nghé An 57,0 1,00 138,0 5,40 9,00
18 Kim Da Twong Duong, Nghé An 73,5 1,00 163,0 8,30 13,80
Tong cong 51,01 168,1
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Truéng dia nhigt bé mat

Chu giai:

Cac yéu tb dja chat:

‘ Cac thanh tao Neogen, Paneogen

Cac damacma xam nhap:
Rl Trachyt porphyr,
t‘ trachyryolit porphyr, trachyryolit dang felst
" Pha 2 grancdiont porphyr, diont thach anh
Pha 1: granit hai mica hat vita lan, granit biotit

7] o

Piém dia nhiét
Buéng déng mitc

Théng sé ngudn dja nhiét: Buding giao théng

163 1,0 (Vs): Luu luong; 183 (oC): Nhiét 6 dudi bén chira

4

10( )83 83 (10 "KJ): Nang Iwong dia nhiét 6 thé khai thac;
38 138 (MWe): Usc tinh cong sudt 14p d3t nha méy dign

Ranh gidi tinh

Ranh gidi huyén

Hinh 2. Ban db dia nhiét tiém nang ty 18 1/200.000 khu vic trung du mién nui phia Béc. Cac thong s6 xung
quanh vong tron biéu thi cong xuit wdc tinh 1ip dit nha may phat dién theo tinh toan tai bang 3. Cac con sb trong
vong tron biéu thi cac nguén: 1- Pe Ludng, 2-Na Hai, 3- Pom L6t/Uva, 4-Pa Thom, 5-Pa Bat, 6-Pac Ma, 7-La Si,

8-Sin Chai, 9-Nam Cai, 10-Lang Sang, 11-Nam Pam, 12-Liing P96, 13-B6 Buét, 14-Quang Ngﬁn,
15-Quang Nguyén, 16-My Lam, 17-Nam Ron, 18-Kim Da.

Céc két qua tinh toan néu tai bang 3 trong - Tong sb nang lugng dia nhiét c6 thé khai
khu vyc trung du mién nui phia Béc cho cac thac 1a 51,01 x 10" KJ, v6i nang luong dia
nguon dia nhiét khac nhau cho phép mot sd nhiét c6 thé khai thiac & cac diém khac nhau

nhan dinh va thao luan nhu sau: trong 18 diém néu trén trong bang 3, qua do
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thdy rang nguoén Kim Da, Tuong Duong, Nghé
An 13 cao nhét va cac ngudn dia nhiét Quang
Nguyén va My Lam la thdp nhat. Véi Du vay
do vi tri dia Iy cta cac ngudn, ching dang duoc
khai thac cho cac hoat dong dich vu st dung
nang lugng bén canh khai thac nudc khoang.
Véi téng sb ning lwong va chi sb niang luong
clia cac gudn nang luong nay 1a co so dé cac dia
phuong va doanh nghiép biét va dinh hudng
khai thac cho cac muc dich khac nhau nhu phuc
vu séy kho ndng san, suoi 4m, chita bénh béng
tim khoang nhiét d§ cao va song hoi ty nhién.

- Tong sb cong suat c6 thé phat trién dién
nang trong toan khu vuc nghién ctru udc tinh 1a
168,1 MWe. Trong d6 ngudn dia nhiét c6 cong
xuat dién nang cao nhat la diém B6 Pudc (Ha
Giang) trong khi nguoén dia nhiét co c6ng Xuét
thip nhat la Pe Ludng (Dlen Bién). Chi tiét cho
ting nguon duoc trinh dién trong bang 3. Véi
cac két qua tinh toan nay, day 1a co s quan
trong cho viéc dinh hudng khai thac nang lugng
cho phat trién dién ning cia doanh nghiép va
cac dia phuong cho muc tiéu phat dién. Dé co
buc tranh vé tiém ning cong xuit dién ning
trong khu vuc, tap thé tac gia thanh lap ban do
truong dia nhiét tiém ning voi céng xult wdc
tinh cho cac diém dia nhiét trong toan khu vuc
nghién cuu trong Hinh 2.

5. Két luan

Trén co so két qua tinh todn vé cong suét
phat dién (bang 3) tur két qua tinh toan nhiét do
bon cua 18 ngudn dia nhiét (bang 1), két hop
phan tich cac yéu tb cu trac dia chét tai ving
nghién clru va tai cac vi tri nguon dia nhiét cu
the cho phép ching ta c6 mét sO nhan xét vé
trién vong phat trién cac nha may phat dién dia
nhiét trong vung nghién ctru nhu sau:

Ap dung phuong phép dia nhiét ké cho cac
ngudn nudc ndng xudt 1§ trong ving nghién
ctu da du bao duogc nhiét do bon chira cua 18
ngudn dia nhiét c6 tiém ning khai thac cho muc
dich phat dién.

Véi nhiét dd ngudn tinh duoc trong ving
trung du mién nui phia Bic, viéc khai thac ning
lugng khu vuc cho muyc dich phat dién, chung
ta nén su dung cong ngh¢ Chu ky Nhi Nguyén
vira dam bao khai thadc dugc nang luong tur
nguén dia nhiét c6 nhiét do nguén khong cao,
nhung dong thoi lai bio vé méi truong do
khong thai nudc nong ra ngoai.

Béng phuong phap wdc tinh cong suat phat
dién trén co so cong nghé nhi nguyén thi tong
cong suét phat dién udc tmh cuacd 18 nguon la
170MWe. Trong d6, ngudn thip nhit 1a 4.2
MWe (Pe Ludng) va ngudn cao nhét 1a 17.4
MWe (B6 Du6t). Tuy nhién, dé tién hanh thim
do khai thac va tién t6i xay dyng nha may dién
dia nhiét thi can phai d4nh gid kha ning theo
cac diéu kién dia chat, k¥ thuat cong nghé thiét
ké lp dat gin véi vi tri cia timg ngudn dia
nhiét cy thé.

Két qua nghién ctru ndy, mé ra co hoi cho
cac nha dau tu, cdc nha quan 1y vé ngudn ning
luong sach trong twong lai, déng thoi cling mé
ra co hoi cho viéc ap dung cong nghé san
xuét dién dia nhiét hién dang duoc phd bién
trén thé gigi.

Nghién ctru nay ciing cho phép dinh huéng
sir dung ngudn ning luong dia nhiét gin vai cac
lgi ich khac ngoai viéc phat dién, cu thé nhu s?iy
kho nong san, ngam tdm chita bénh, spa, hoat
dong du lich... 1am co s& cho viée lién két dé
khai thac ning lwong dap tmg yéu cau thiéu hut
ning luong hién nay, dong thoi phuc vu phat
trién kinh t& xa hoi, gop phan phat trién bén
virng ving trung du mién nui phia Bic.

Loi cam on

Bai bao dugc hoan thanh véi su hd tro kinh
phi cia dé tai “Nghién ctru, danh gia tong thé
tiém nang cac bon dia nhiét ving Tay Bic”, mi
s6 KHCN-TB.01T/13-18. Tap thé tac gia xin
guri 161 cam on dén TS. Poan Vian Tuyén di co
nhitng trao d6i khoa hoc quy bau trong quéa
trinh ndp dang bai.
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Assessing the Power Generation Potential
of Geothermal Prospects in the Midland and
Mountain Areas of Northern Vietnam

Tran Trong Thang', Vu Van Tich?, Dang Mai?,
Hoang Van Hiep”, Pham Hung Thanh', Pham Xuan Anh’

"Vietham Institute of Geosciences and Mineral Resources - Ministry of Natural Resources and Environent
ZFaculty of Geology, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
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Abstract: Base on the chemistry of thermal fluids and geological conditions in the geothermal
areas, the methods of natural energy calculation have been applied for the geothermal resources in the
midland and mountain regions of Northern Vietnam. Among 164 geothermal resources, there are 18
ones those can be directly applied for energy application and can be also developed for electric
generation. The surface temperature and flow rate of geothermal water in the hot spring are used to
calculated the natural thermal power that is waste heat if is not applied for human uses. The results
show that it is 8,960 ton of waste heat annually. With the deep temperatures of reservoirs are varied
from 136 °C to 170°C, these geothermal resources can be developed for electricity generation of the
capacities from 4.2 MWe to 17.4 MWe. Total electric generation capacity from 18 geothermal
prospects is estimated to be about 170 MWe.

Keywords: Natural thermal power, geothermal, geothermometer, midland and mountain region,
electric generation capacity.



