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TOM TAT: My do dién t6 hop TEC-2 (Tomography Electric Complex-2) duwoc thiét ké, lip
rép va thu nghiém tai Vién Dia chat va Dia vt ly bién 14 san phcfm hop tdc khoa hoc gitia phong
Dia tir dién cua Vién Han 1am Khoa hoc Nga chi nhanh Vién Dong (POI) va phong Pia méi truong
thugc Vién Pia chat va Pia Vit ly bién (IMGG). Két qud do thir nghiém mdy TEC-2 cho thcfy kha
ndang do té hop nhiéu phiong phép trén hé dién cuc bé tri san, thoi gian do nhanh, dg on dinh cia
két qud do cao, d¢ chinh xdc giita hai lan do dat trén 92%. CAc thiét ké hé dién cuc, thao tac do,
chon tham s6 dwoc Idp trinh va diéu khién tu dong bcing may tinh. M&y TEC-2 d& duoc sir dung aé
nghién citu cdc doi cau tric yéu thudc cdc dao san hé Song Tir Tay, Con Ca, Nam Yét va Sinh Ton
thugc quan ddao Trwong Sa va méi triwong dia chdt tang néng khu vuc ven bo Song Hong khu vie
Son Tdy, Ha Ngi. Cac két qua thu thdp dwoc da dong gép mét phan quan trong cho su thanh cong
Ciia dé tai nghién citu do Vién Dia chat va Dia Vdt ly bién chi tr thuge Chuong trinh Bién Dong va
Hdi ddo giai doan 2011 - 2013 va dé tai cdp Vién Han 1am Khoa hoc va Cong nghé Viét Nam giai

doan 2013 - 2014,

Tir khoa: May do dién 6 hop, diéu khién tw dong, hé dién cuc, chon tham 6.

MO PAU

Theo théa thuan hgp tac giai doan 2010 -
2015 gitra Vién Dia chat va Dia vat 1y bién va
Vién Hai du:ong hoc Thdi Binh Duong, phong
thi nghiém vé dia chit va dia vat 1y hop tac
Viét Nga dé dugc thanh lap tir nam 2011. Trén
co s& cua thoa thudn hop tac nay, phong DPia
Moi truong thuoc IMGG va phong nghién ciru
dia tir dién thugc POI da tién hanh hop tac ché
tao va thir nghiém thiét bi khao sat dia vat Iy
bién. Chiing t6i da lra chon thiét bi khao sat dia
dién 1am co sé cho hop tac nodi trén. May tham
do dién TEC-2 da dugc cac chuyen gia vé dién
tor va dia vat Iy cia IMGG va POI hop tac ché
tao va thir nghiém thanh cong va co cac tinh
nang thu thap va xur 1y s6 liéu vu viét tuong tu

nhu cac san phim cling loai do Canada san xuét
[1-3].

_Trong khudn khd cia hop tac nay, phan
thiét k& mach dién Iy thuyet do cac chuyén gia
cua POI thyuc hié¢n, phan ché tao cac ban mach
va lip rap thanh b may hoan chinh dwoc thue
hi¢n tai phong thi nghiém hop tac Viét Nga vé
dia chit va dia vat 1y dat tai IMGG. Cac cong
tac lya chon ban mach tho, in hinh va va tao
mach dién bang phuong phap an mon kim loai,
khoan chan linh kign, lap rap linh kién va han
két ndi vao cap da 10i da dugc nhan vién cua
phong Dia m6i truong thuc hién truc tlep Phan
mém diéu khién hé thiét bi va xu 1y sé liéu
dugc cac chuyén gla POI cai dat va c6 hudng
dan st dung chi tiét.
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May TEC-2 c6 kha ning do tw dong theo su
didu khién cua chuong trinh may tinh da lap.
Cac phu:orng phap bb tri hé dién cuc do theo hé
do sau, gradient, ludng cuc, ... duoc lap trinh
va thu:c hién nhanh véi d6 chinh x4c cao. Trong
khudn khé ctia hop tac nay Chung toi da thiet
ké dé hé¢ may TEC-2 co thé do to hop 32 cuc
theo thlet ké ngudn phat cuc dai va han ché
nhidu t6i da, khoang cach AB 16n nhit 1a
93 mét (giai doan 2011 - 2013) va 155 mét
(giai doan 2013 - 2014). Do gidi han thiét ké
nguon phat va cdng suat ctia mach tich hop,
khoang cach gitra cac dién cuc khi sir dung
TEC-2 khong vuot qua 5 mét.

CAU TRUC VA NGUYEN LY MAY THAM
DO PIEN TO HQP TEC-2

Céu triic va nguyén ly hoat dong
Khéi diéu khién (YY)

Bo6 diéu khién chia thyc hi¢n truyen ménh
Iénh nhan duogc tir cong song song cua mdy tinh
sang kh01 chia va bo dleu khlen nguon (hinh 1).
Bo dleu khién chia diéu khién kh01 chia thong
qua cong song song (LPT) gdbm 19 duong
truyén theo chuan RS-485.
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Hinh 1. So d6 khdi thiét bi
Khéi chia (BK)
+12
Gnd +12 - Ngudn nudi
e o ALB- Phat
M+
N- M+, N- Thu ~
ReA ™ Re- A, Rs-B : didii khién

Rs-B
Hinh 2. C4u trac cap chia (I'K)
Pam bao viée két ndi cac dién cuc vai 1

trong 4 dudng truyén chuén 1a duong phat va
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duong do du:orng va am. Khéi chia két ndi voi
nhau béang cap chia 8 kénh (T'K) (hinh2).

Cac gia tri phat va thu dugc thuc hi¢n boi
bo bién doi tuong tu so két n01 khéi AL voi
YY thong qua Cong noi tiép (COM). Nguon
OJIC - noi to1 cac dién cuc. BO diéu khién
nguon nuoi 3I[C trong may KOT-2 dam bao
nguon dugc cap on dinh. Nguon nuoi chung
cua thiét bi (UIT1O) dé nuoi may tinh, ALIIT E-
24, cac vi mach diéu khién, cac bo diéu khién
nhédm phat va chia.

Phin chinh cia BK 1a bo vi diéu khlén
(MK). Vé¢i cap T'K, giao tiép RS-485, vi diéu
khién MK nhan lénh tr YY. Phu thuoc vao
ménh 1énh md MK néi dién cuc véi 1 trong cac
duong diy cua cdp chinh (A, B, M hay N)
thong qua bo cong tac (Cont). Bo chla duoc cap
nguon nudi theo cac 16i ham trong cap chinh.

Hinh 3. C4u tric khéi chia (BK)

Céu tao khéi diéu khién (bY)

Phan chinh ctia BY 1a b6 vi diéu khién MK
thuc hi¢n dicu khién bo AL, b chia the
(Div U), cap chinh da kénh, b0 khuech dai (Is
Amp); bo chia dong (DIV 1, bo dleu khién
nguon 3I[C (T). Céc ngudn cung cap duoc
théng qua cép chinh.
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Hinh 4. B diéu khién (BY)



Céu tao khéi diéu khién nguén (bT)

Phan chinh cua bo dleu khién ngudn (BT) 1a
mot bo vi xur 1y diéu khién MK nhan 1énh tur
YY qua bd truyen RS-485. Phu thu¢c vao Iénh
nhan duoc, vi didu khién MK ndi ngudn vao
duo’ng AB thong qua cong tic (Cont). Ngudn
nudi cac thanh phan trong BT dugc thuc hién
qua cap chinh.
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Hinh 5. So d6 bo diéu khién ngudn (BT)

Quy trinh twong tac giita cac khoi cia thiét
bi TEC-2

Duwong truyén div liéu ciia thiét bi TEC-2

C4c lénh tir YY t6i bo bién déi twong tur -
s6 qua cdng COM (chudn RS-232). Céc lénh tir
YY t6i khdi didu khién BY di qua cong LPT. O
day, vi diéu khién BY hodc thyuc hién 1énh hodc
thong qua chuén giao tiép RS-485 truyén 1énh
dén bo diéu khién ngudn va cac khéi chia.

Tuong tac gitta chuong trinh didu khién va
cac khéi chia duge thuc hién theo 1énh két ndi
dién cuc. Lénh két ndi dién cuc cta duong phat
AB va thu MN dugc chuong trinh diéu khién
phét ra qua cong LPT. Bo diéu khién chia thuc
hién viéc truyén 1énh 1iy duoc tir cng song
song cua mdy tinh sang cic khdi chia va bod
diéu khién nhom ngudn.

CAc tép dii ligu ciia hé thiét b

Ché d6 1am viéc cua thiét bi duoc diéu
khién tir may tinh thong qua tham sb trong 3
phai diéu khién chinh 1d measur. Cfg

operation.geo va operation.con. Céac phai nay
quy dinh dic tinh chung cua thiét bi, dic tinh
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riéng cua h¢ do (tan sb, thoi glan toa do);
Thong sb hinh hoc thlet bi; tham sd thiét ké hé
thiét bi khao sat. Két qua do duoc luu trit vao
tep ¢6 khuon dang chuyen biét TEC-2.rez. Giira
cac truong BEGIN va END chta cac két qua
do thé, thuc hién trén duong AB, MN va trén
cac dién tré cua bd chia R2. Cac phép do tién
hanh lién tuc twong ung véi khoang thoi gian
két ndi dién cuc trén duong AB va MN.

KET QUA PO THU NGHIEM VA THUC
TE

Céc khdi diéu khién chinh cia thiét bi
TEC-2

Hinh 6. C4c hinh anh thiét bj va khao sat thir
nghiém may do dién TEC - 2

Chung t6i da tién hanh thir nghiém sy hoat
dong tung hop phan cia may khao sat trong
phong thi nghi¢m va ngoai thuc dia. Cac két qua
thu duoc cho thay su hoat dong cua may 1a on
dinh va sai so thip (1 - 3% trong phong thi
nghiém). Tuyén do thu nghiém duoc thyc hién
trong khu vuc c6 thiét d6 16 khoan dia chat con
trinh va két qua khdo sét dia dién cho thiy lat cat
tham sb dia chét dia vat ly hoan toan phu hop
vdi moi tru’O'ng dia chit thuc té. Mot s6 hinh anh
vé thiét bi va khao sat thur nghiém may do di¢n
TEC - 2 duoc thé hién trong hinh 6.
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Két qua do thir nghiém

Tuyen do thir nghiém dugc lya chon tai khu
vuc nén cua Vién Sinh thai va Tai nguyen Sinh
vat thugc Vién Han lam Khoa hoc va Cong
nghé Viét Nam. Hé thlet bi thiét ké theo
phuong phap do sdu dbi xung, cac dién cuc
duoc lya chon cach nhau 1 mét, khoang cach
AB 16n nhit dat 30 mét. Cac két qua xir 1y so

bo cho thay su phu hop vé méi trudng minh
giai dia chat dia vat ly vi dd xac dinh duoc day
ao bi san lap & khu vuc nay tai do sau khoan
2,8 - 3 mét. Ket qua minh gidi lat cét dia chat
dia vat ly do lan 1 duoc thé hi¢n tai hinh 7 va
ket qua do 1dn 2 duoc thé hién tai hinh 8. Hali
s6 liéu thu thap tai cung mot vi tri & hai lan do
doc lap cho thdy d6 on dinh ctia hé may do
TEC-2.
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Hinh 8. Két qua do thir nghiém lan 2 (thoi gian 11 h 45°, ngay 29/5/2011)

Két qua do thwc té tai dao Song Tir Ty
thudc khu vire Quén dao Trwdng Sa

Tai khu vuc cac dao san ho nodi thudc khu
vuc quan daoTruong Sa, phan ddo nodi co do

402

€ao SO VGi myc nuGe bién tir 3,5 mét dén 6 mét.
Chiing t6i d4 tién hanh do tham s6 dién tro suat
(bang 1) tai mot sé khu vuc ¢ 16 khoan va
khao sat trén di¢n rong toan khu vuc dao. Ket
qua xur Iy tuyén do tai dao Son Ca dugc thé



hi¢n tuong tng trén cac hinh 9. Trén lat Cat dia
chit dia vat 1y co thé thiy r6 sy phin bd cua
cac Iop d4t phan chim, cat san san hd, san ho
cudi soi, san ho gin két yéu va tang san ho gin
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két khdi ngdm nude. Cac ket qua sau minh giai
cho thdy su tuong ddng vé su phan bd theo do
sau cua cac 16p dat da va cac thong tin dia ting
tir cc 16 khoan dia chét cong trinh hién co.

Béng 1. Két qua do tham s dién tré sudt (dao Son Ca)

Dién tré suat TB (Qm)

M6 ta dat da

Do sau (m) Ky hiéu phan tang
0 I
0.5
1.0 =
15
20 =
25
30
35
4.0 =
4.5
50 =
55
6.0 =
6.5
7.0 Im

Pmax = 1200
Pmin= 780
Pto= 800
Pmax = 520
Pmin= 320
Pto= 400
Prmax = 280
Prmin= 160
P = 180
Pmax = 58
Prmin = 8
Pto= 21
Prmax = 12
Prmin = 2
Pwo= 5
pmax = 2
Pmin = 1
Ptb= 1

Thanh phan:

D4t phan chim, d4t pha cat
Mau sdc: nau vang, nau
sém

Thanh phan:

cét, san san hd, manh vo so
6c, c6 1an dat phan chim
MAau sdc: nau vang, nau
sém

Thanh phan:

cat, san, soi, cudi san ho
gan két yéu.

MAau séc: vang nhat, vang
nau

Thanh phan:

Cudi, san, canh san ho gan
két yéu, d6 réng In

Mau sédc: trdng duc, tréng
xam

Thanh phan:

Cubi, canh, san san hd gé
két yéu. Tang san ho gén
két yéu, d6 réng lon,

Méu séc: tréng duc

Thanh phan:

Khéi, tang san hé gan két
tot, dé rong 1&n

Méu séc: trang duc,

Ténnupén: Sonta U3-11-Prl
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Hinh 9. Ket qua do trén dao Son Ca (nam 2011)
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Két qua do thuc té ven bo Song Hong khu
vue Son Tay, Ha Ngi

Tai khu vuce Son Tay, Ha Noi cac mat cat
minh giai dia chat dia vat ly trong tmg v6i tuyén
khao sat da dugc su 1y (hlnh 10, hinh 11). Mbi
truong dia chét tang nong tai day dugc chia
thanh 6 Iop va tham sb dién tré xuat tuong ung
duoc mo ta trong bang 2. Trong do, Iop 1 gom
dat trong trot, cat, sét hat min kho, gla tri dién
tro suat trung binh 1a 209 Qm; I6p 2 gom cat sét

hat min, gid tri di¢n tré suat trung binh la
172 Qm; l6p 3 gom cat sét hat min, d6 4m cao,
gia tri di¢n tro suat trung binh la 121 Qm, Iop 4
gom cat pha sét mau nau vang, trang thai cing,
gia tri dién tro suat trung binh khoang 70 Qm;
I6p 5 gdm sét pha cat trang thai déo cung, gia tri
dién tro sudt trung binh la 49 Qm; 16p 6 gom cat
hat nho, mau xam ghi, d¢ a am cao, chat vira, gia
tri dién tro suat {rung binh khoang 30 Qm; 16p 6
gom cat, bot két mau xam nau, gia tri dién tro
suét trung binh khoang 80 Qm.
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Hinh 10. Két qua do di bd Séng Hong khu vue Son Tay, Ha Noi - 1 (ndm 2014)
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Hinh 11. Két qua do d¢i b Séng Hong khu vue Son Tay, Ha Noi - 2 (ndm 2014)

Bang 2. Két qua do tham s dién tro suat (Son Tay, Ha Noi)

Do sau (m) Ky hiéu phan tang Dién tré suat TB (Qm) M6 ta dat da
e p’“_ax: 223 DAt trong trot, cat sét hat min
s Prmin= 178 khé mau vang nau
Pib =209
625 Prmax = 183 Cét sét hat min khé mau nau
Pmin =157 van
g
. Pto=172
8.75
pm?less Cét, sét hat min, d6 &m cao
1125 Prmin =79 mau nau vang
Ptb=121
1375 Prax =83 Cét pha sét, crng x6p, mau nau
Pmin =59 vém
g
) P =70
16.25 p B N
max = 62 Sét pha cét trang thai déo clrng,
18.75 g::'j ::’8 mau xam
2125 Pmax = 40 Sét, cat hat nhd, mau xam ghi,
Prmin = 21 d6 &m cao, chat vira
i Pib =30
BT Pmax = 120
Prmin =62 Cat, b6t mau xam nau
26.25 p(b - 80
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KET LUAN

Sau qua trinh do tham sb va thir nghiém
trén thuc dia tai phin dao ndi ciia mot sé dao
san ho thudc quén dao Trudng Sa ciing nhu khu
vuc Son Tay Ha Noi, may TEC-2 d4 thé hién
tinh ning wu viét vé do 6n dinh cua két qua do,
hiéu qua do ciing nhu hiéu suit khao sat cua
thiét bj twrong twong v6i cac san cung loai do
Canada san xudt [3]. Hé thiét bi nay da gop
phan quan trong trong viéc hoan thanh cac dé
tai va hop tac khoa hoc cua phong dia moi
trudng vdi cac co quan trong va ngoai nudc.
Trong khuon khé dé tai cidp Vién Han lam
Khoa hoc va Cong nghé Viét Nam vé danh gia
su bat on dinh méi truong dia chit ting nong
d6i ven bd S6ng Hong khu vue Son Tay phuc
vu quy hoach thich ng dan sinh thuc hién
trong giai doan 2013 - 2014, may nang cip giai
doan 2 da duogc stir dung. Céc két qua phan tich

Hop tdc Viét - Nga trong ché tao va thir ...

s6 lidu cho thiy hiéu qua khao sat nghién ctu
moi truong dia chat tang néng ciia may TEC-2.
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VIETNAM - RUSSIAN COOPERATION INSTALLING
AND TESTING THE TOMOGRAPHY ELECTRIC COMPLEX
(TEC-2) FOR INVESTIGATION OF SHALLOW
GEOLOGICAL ENVIRONMENT

Do Huy Cuong, Bui Thi Bao Anh, Nguyen Thi Nhan,
Nguyen Xuan Tung, Pham Duc Hung, Nguyen Xuan Thanh

Institute of Marine Geology and Geophysics-VAST

ABSTRACT: The geophysical investigation system named TEC-2 (Tomography Electric
Complex-2) was designed, installed and tested in Institute of Marine Geology and Geophysics. This
TEC-2 is the scientific cooperation product of Geomagnetic and Geoelectric Department of and
POI and Geo - environmental Department of IMGG-VAST. The test results using TEC-2 show the
capability of investigating by using certain pole system, short investigation time, high stability, the
accuracy of two investigation times being more than 92%. The distributed design of electric poles,

measuring operation, parameter selection, ...

are programmed and controlled automatically by

computer. The TEC-2 system was used for investigating the weak structures in islands of Song Tu
Tay, Son Ca, Nam Yet and Sinh Ton in Truong Sa Archipelagos and shallow geological
environment in the area of Red River bank in Son Tay, Hanoi. The acquired data contributed to the
success of the scientific projects managed by IMGG in the National Program of Bien Dong and
islands in the period of 2011 - 2013 and VAST’s research project in the period of 2013 - 2014.

Keywords: Tomography Electric Complex, control automatically, electric pole system.
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