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Sw suy gidm cwong dé cua xi mdng la mgt hién twong xdy ra khi &
nhiét do cao, xi mang gidm do bén sau khi dat dwoc dé bén cwc dai
trong khodng thoi gian vai tudn. Trong nganh céng nghiép ddu khi
hién nay str dung phd bién loai xi mang mdc G tiéu chudn API dé
trdm cdc giéng khoan. O’ nhiét dé dwdi 110°C xi mdng tiép tuc thuy
hod va dat dj bén trong khodng thoi gian dai (tir vai ngay dén vai
ndm) cho dén khi xi mdang dat dwoc dd bén téi han. O’ nhiét do trén
110°C xi mdng bién do6i sw bién doéi hinh thdi cdu tric tinh thé va
chuyén doi pha cua xi mdng.

© 2016 Trwong Dai hoc M6 - Dia chit. T4t ca cac quyén dwoc bao dam.

1. M¢é dau

Tram xi mang cac giéng khoan dau khi la
mot trong nhirng cong doan c6 y nghia quyét
dinh dén chat lwong thi cong giéng. Sau khi
tha cot 6ng chong, vira xi mang dwoc bom
qua cdt 6ng chdng va dang lén trong khong
gian vanh xuyén cac cot dng va thanh giéng.
Vita xi mang 14p ddy xung quanh cOt 6ng
chong va dwéi tac dong cta sw chénh ap cao
hwéng vé phia dat da trén thanh giéng, nwéc
vira thAm loc vao via. Khi nwéc thim loc cac
hop chit hydrat tao thanh ciu tric dinh két

*Tdc gid lién hé.
E-mail: namth@pvn.vn
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1an nhau, hinh thanh vanh d4 xi mang xung
quanh c6t 6ng chong va dat da trén thanh
giéng. Vanh da xi mang cé chirc ning ngin
chin su dich chuyén cia cac chat lwu gitra cac
via qua khoang khéng ngoai cot 6ng; cach ly
ladu dai cac déi twong san pham; gia c6 than
giéng khong bi sut 1&; ngan ngtra sw an mon
cia nwdc via 1én cot dng chéng va ning cao
kha nang chiu tai cia cot dng chong (Hinh 1).

2. Khai niém vé ap suit cao nhiét dé cao
trong cac giéng khoan

Chiéu siu cda cac giéng khoan dau va khi
tang lén thi nhiét d6 day giéng cling tang lén.


mailto:namth@pvn.vn
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6ng ching

== f3iéng khoan

e~ Ong chéng

Hinh 1. So d6 trdm xi mdng giéng khoan
ddu khi

Trong qua trinh khoan cic giéng khai
thac diu khi, & Uzbekistan tai dd sdu 5.500m
da ghi dwoc nhiét do & day la 224°C. Tai mién
T4y - Nam Texas - Hoa Ky da khoan giéng c6
nhiét d6 237,7°C. Tai Trung Qudc, nim 1998
da khai thac cac via hydrocacbon cé nhiét do
t&i 2600C.

Ap suit via 1a mot trong nhitng thong s6
dia chit quan trong nhit, tao ra trong 16 rong
da via do nuéc, dau hodc khi. C* méi 10m
chiéu siu trong cac vung chira diu khi ting
lén trung binh l1a 0,1 MPa, cé nghia la twong
rng v&i ap sudt thay tinh cha cOt nwéec.
Nhung cé nhiéu viing mo ap suét via 1én hon
ap sult thiy tinh dén 1,3-1,6 14n va c6 khi dat
dén tri s6 cua ap suit mo, goi l1a ap sut via di
thwong cao.

Nhiét d6 cao ap suit cao la tinh trang
giéng khoan ton tai dong théi ap suat cao va
nhiét d6 cao. Tai mdt s6 nwéc nhw Angola,
Hoa Ky, Yemen, Bién Bic,... trong nhitng
giéng khoan nhiét d6 1én dén 177°C, déng
thoi véi @ chénh ap suit via 1on. Dac biét,
mot sd giéng khoan & Bién Bic Yemen va Hoa
Ky nhiét d6 day trén 204°C va ap suat via cao,
yéu cau phai st dung dung dich khoan cé
khéi lwong riéng dén 2,22 g/cm3.

Cac mo Hai Thach va Mdoc Tinh thudc bé
Nam Co6n Son dwgc phat hién vao gitra nhitng
nam 1990 la nhitng mé cé nhiét d6 cao ap
suit cao dau tién & Viét Nam. M6 Hai Thach
c6 ap sudt khoang 76MPa (11.000psi) va

nhiét d6 177°C (350°F). Tai chiéu siu 4.200m
phai st dung dung dich khoan cé khéi lwgng
riéng cao dat 18 ppg dé khoan t&i doi twong.
Mé Moc Tinh & do sau khoang 3.000m ap
suat via dat 56 MPa (8.000psi) va nhiét do
1350C (275°F), va khoi lwong riéng dung dich
khoan c6 khoi lwgng riéng dat 2.03 g/cm3 (17
ppg).

Trong nganh cong nghiép dau khi, cac
diéu kién nhiét do cao ap suat cao dwoc phan
theo 3 cip (Hinh 2), can c trén gi&i han cong
nghé hién tai (Arash Shadravan, Mahmod
Aman HPHT 101, 2012; Herianto va
Muhammad Taufiq Fathaddin, 2005).

Trong do:

Cip 1 (cac giéng HPHT) - bat dau tir
150°C (300°F) hodc ap sudt trén day 69 MPa
(10.000 psi).

Cip 2 (cac giéng HPHT rat cao -Ultra
HPHT), & d6 nhiét d6 trén 205°C (400°F), va
ap suat trén 138 MPa (20.000 psi).

Cip 3 (cac giéng HPHT-hc - cuc tri) -
nhiét do trén 260°C (500°F) hodc ap suit
trén 241 MPa (35.000 psi).
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Hinh 2. Bdng phdn cdp nhiét dé va dp sudt cao
(theo Schlumberger)

3. Nguyén nhin suy giam d0 bén cta da xi
mang trong diéu Kién nhiét d6 cao, ap
suat cao

Hién nay cOong tdc trdm Xi mang cac
giéng khoan siu dau khi chd yéu st dung xi
mang porland mac G tiéu chudn API, ¢ cac
thanh phan chinh 50% Tricalcium silicat
(CsS), 30% Dicalcium silicat (C2S), 5%

Trang 9



Trwong Hoai Nam va nnk /Tap chi Khoa hoc Ky thudt M6 - Pia chdt 55 (8-18)

Tricalcium  Aluminat (C3A) va 12%
Tetracalcium Aluminferrit (C4AF) .

Khi nhiét d6 dwéi 110°C, san phidm thuy
hoéa ctia xi mang la calcium silicat hydrat ky
hiéu C-S-H(1I) hoac (C2SH2) va vdi Ca(OH)2.

C-S-H(II) thudc loai silicat hydrat dong
dang tobermorit, ciu tric tinh thé ctia ching
giong nhw khoang vat tobermorit tw nhién c6
thanh phin 5Ca0.6Si02-5H:0.

Cac hat C-S-H(II) c¢6 dang hinh phién
mong hodc dang 14, day hai ba 1¢p. Nhitng
phién nay trong phwong ngang c6 thé xoan
lai thanh soi. Silicat hydrat c6 ti bé mit 16n
dat dén (13-14).103 m2/kg. O' nhiét do dwdi
90-110°C, C-S-H(II) c6 ham lwong calci oxit
cao hon. O nhiét d6 80°C ti s6 Ca0/SiO: dat
dén tri s6 gidi han bang 2.

Khi nhiét do trong khoang 110°C va
120°C, qua trinh tai két tinh calcium silicat
hydrat déng vai tro quyét dinh. C-S-H(II) sé
bat dau tai két tinh thanh hé a-diacalcium
silicat (a-C2S) hodc C2SH(A) c6 thanh phan
Caz(HSi04)OH, ching c6 ciu tric tinh thé, ti
khéi cao, tinh thim cao va d6 bén nén thap.

Nguyén nhin lam cho dd bén giam va
tinh thAm cao la do nhitng dic diém trong
qué trinh hinh thanh va bién déi cua pha a-
C2SH nhw sau:

+ a-C2SH dworc hinh thanh tir cac khoang
trung gian (C-S-H(I), C-S-H(II) va gel C-S-H)
theo co ché tai két tinh, hinh thanh pha
khoang mai.

+ o- C2SH c6 kha nidng noi troi vé két tinh
th cap (kich thwéce 16n 1én nhung s6 lwong
tinh thé gidm) lam suy giam manh lién két
gitra cic tinh thé va ting nhanh do6 tham.

+ Qua trinh két tinh a-C2SH gan lién véi
suw co rat cuc bd trong ciu trac vit liéu (tao
thém dd rong).

+ 0a-C2SH kém vé kha ndng tao cac lién
két ciu noi (tinh két dinh yéu).

+ a-C2SH 1a loai khoang xuét hién nhanh
nhung lai ton tai 1du trong mot khodng nhiét
d6é twong déi rong (100+180°C), nén vira c6
anh hwdng trong thoi gian ngung két, vira co
anh hwdng lau dai.

Trang 10

O’ nhiét dd 16m hon 160°C c6 thé tao
thanh hydrosilicat C3SH2 c6 cong thirc day du
13 Cas3(Si207(OH)s. O' nhiét do khoang 202°C
né chuyén thanh C2HS(C) - y hydrat CzS, la
hén hop cac silicat hydrat calcium-
chrondodit Ca(SiO4)2(OH)2 va Kkilchoanit
Cas3(Si0O7).

Khi ting nhiét d6 1én, sdn pham médi xay
ra & nhiét do 150°C tir tobermorit thanh
xonotlit (CaeSic017(OH)2 va hodc gyrolit
(Cas(Sis+010)3(0OH)4~6H20), la nhitng pha c6
dé thdm va stic khang nén twong tw nhw
tobermorit. Tang nhiét do 1én dén 2500C,
gyrolit  bién  ddi  thanh  truscottit
(Ca7(Si4010)(Sis019(0OH)4H20, né cé6 dd thim
cao va strc khang nén thip so véi tobermorit.

Tém lai, nguyén nhan co ban lam suy
gidm do6 bén do l1a do sw bién doi hinh thai
ciu truc tinh thé va chuyén d6i pha cda xi
mang.

4. Bién phap chong suy giam do bén va
tang tinh chiu nhiét cta xi mang

4.1. Pdc tinh chiu nhiét

Xi ming portland méac G tiéu chudn API,
c6 ti 1&: s mol Ca0, s6 mol Si0z ndm trong
khoang 2,5+3. Cac nghién cttru co ban cho
thiy suw hinh thanh va bién ddi ciu truc cda
a-C2SH 1a nguyén nhan chinh gy anh hwéng
xau t¢i do bén va dé tham cua da xi mang (Ta
Pinh Vinh, Nguyén Van Ngo, Pham Anh Tudn,
2000); benent U.H., llep6uuy H.E. LpinkuH
E.B., Bsnos B. B.,,2007).

Dbé on dinh d6 bén cta da xi mang, c6 thé
thwc hién mot hodc déong thoi mét vai giai
phap sau:

a) Tao moi trrong ma & dé o-C2SH khong
c6 kha nadng ton tai d€ han ché tac hai ciia né;

b) On dinh nhitng pha khoang cé tinh tao
ciu trac tot da dwoc tao ra & nhiét do thip
hon trong da xi mang;

c) Chu dong tao ra nhitng pha khoang méi
vira ¢6 kha ndng ton tai 6n dinh trong méi
trwedng nhiét do, vira cé tinh tao ciu truc tot.

Xi mang giéng khoan bén nhiét trén co s&
xi mang va cat nghién (Silica Flour) la loai
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dwoc ché tao theo tiéu chi: (1) chi dong tao
ra nhitng pha khoang méi vira c6 kha nang
ton tai 6n dinh trong moi tredng nhiét do,
vira ¢é tinh tao ciu tric tot va (2) on dinh
pha khoang dwoc tao ra dwa vao gian do pha
vé sw ton tai cua cac calci silicat hydrat &
nhitng diéu kién nhiét d6 khac nhau dé thiét
ké thanh phan cla xi mang bén nhiét. Dwa
vao dic diém mdi pha khoang chi hinh thanh
va ton tai & mot khoang nhiét d6 nhat dinh, &
diéu kién nhiét d6 chwa qua cao, cd ging 6n
dinh cac pha C-S-H(I), C-S-H(II), Gel C-S-H;
con & cac nhiét dé cao hon, c6 ging dé tao
dwoc cac pha khodng méi khac la Tobermorit
hodc Xonotlit (Hinh 3)

Thanh phan héa hoc xi mang cho phép 6n
dinh khoang C-S-H(I), C-S-H(II), Gel C-S-H va
nhdn dwoc véi ham lwgng cuc dai khoang
Tobermorit, Xonotlit cho cac khoang nhiét do
khac nhau dwoc wng dung rong rai trong
thuc té (Erik B. Nelson, Dominique Guillot,

2006) la:
90+ 1200C :  (CaO/Si02)<0,8
120 +180°C :  (CaO/SiO2) < 0,83
>180°C :  (CaO/Si02) < 1

Ti s6 Ca0/Si02 = 0,91 dam bao yéu cau
Ca0/Si0z < 1 d6i v&i xi mang bén nhiét trong
khoang nhiét d6 16n hon 180°C; dam bao bén
nhiét va 6n dinh khodng Tobermorit cho
khoang nhiét do 120+180°C.

C35 .
Xi méng + H,0=— C-5-H+CH S LN C,SH
C,S (cis=11) hillebrandit
1zu_1au=cl silica (Ei5=20)
] bzwc.
1.1 nm tobermorit
(C/5=0.8) B-C5sSH

{C/5=3.0)
=180°C
truscottit
gyrolit
trucottit /gyrolit

(CI5=06)

xonotlit
(CI5=1.0)

Hinh 3. Sor dd tao pha khodng mdi ctia xi mdng
tram

B6 sung lwgng Silica 35-40% theo Kkhdéi
lwgng, sé lam toc d6 phdn &ng CaO giam
trong vira, lwgng CaO nhé hon lwong SiO2, do
dé ti so thanh phan Ca0/Si02 dat < 1,0, diéu

dé sé han ché sy bién doi pha va duy tri ciu
tric vi md, duy tri 6n dinh tinh chit co hoc
cla xi mang.

Cac silica tho tac dung véi C-S-H tao ra
Tobermorit, con hat min cung véi C-S-H truc
tiép tao thanh Gyrolit va Truscolit khdng qua
pha Tobermorit (Shadizadeh S.R., Kholghi,
M., Salehi Kassael, 2010; ArzamoB ®.A,
Kapumos WU.H., Upinpimymikus 1.0, 2011) sé
han ché sw gidam bién d6i pha va duy tri ciu
trac vi mo6 khong bi bién dong, nho d6 vé mit
co hoc ludn luén 6n dinh. Vi thé, silica cho
vao xi mang ludn can c& hat min dé dat dén
trang thai ctia Gyrolit va Truscolit.

B6 sung Silica vao xi mang cho phép hinh
thanh pha xi mang giau silica nhu la
Tobermorit va Xonotlit, diy la bién phap
dwoc phat hién hon 50 nam trwéc day va
hién nay da tré thanh tiéu chudn céng nghiép
(Ta Dinh Vinh, Nguyén Vin Ngo, Pham Anh
Tuan, 2000; Erik B. Nelson, Dominique
Guillot, 2006; Kris Ravi, BR. Reddy, Dennis
Gray, Phil Pattillo, 2006)

4.2. Cac loai phu gia Silica

Hién nay, d€ ning cao chat lwgng xi mang
trdm giéng khoan trong diéu kién nhiét do
cao thuwdng bé sung vao xi mang cac phu gia
chtra oxit silic nhw sau:

- Cat thach anh c6 d0 sach cao, c& hat toi
uwu tr 425pm (3,3%), 150um (85%), 75um
(10%).

- Cat nghién (Silica flour) c6 khoi lwong
riéng: 2,60+2,63 g/cm3; cac c& hat 150um
(3%), 75um (10%), 45pum (88%).

- Silica bot (Silica Fume) (Rabia H., 1989)
la mot phu gia siéu phan tan, dac trung béi
ham lwong cao cac silica vo dinh hinh véi ti
bé mit cao, cho phép vit liéu dat do bén cao
(55-80MPa) va siéu cao (trén 80MPa). Silica
bot c6 chirc ning tic dung nhuw mot chat
pouzzlan, phan ng gitta dioxit ham lwgong
cao (SiO2 > 85%) v&i Ca(OH)2. Silica bot co
kich thwéc hat nho hon xi mang 100-150 lan,
c6 tinh két dinh cao cho phép 14p day cac 16
rong vi md giita cac hat xi ming, lam giam

Trang 11
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manh kha nang thim nwéc va ting manh lién
két gitra c6t liéu véi xi mang.

- Nanosilica la mot trong nhirng phu gia
phd bién nhit trong hén hop xi ming.
Nanosilica 1a vat liéu pozzlan rat cé hiéu qua,
ching gobm nhirng hat dang thuy tinh c6 kich
thwée rat bé khoang 1000 1an bé hon cac hat
xi mang trung binh. P6 1a mdt phu gia rat tot
cho xi mang dé ning cao d6 bén, tudi tho va
gidm do thdm. Cac hat nanosilica thwong st
dung trong loai c& hat mot tir 5 dén 50 nm va
loai thir hai tir 5 dén 30 nm.

Trong vita xi mang cac hat nano dwgc
phin bé rat déu dan. Cac hat rat bé phan bo
trong cac 16 rong c6 kich thwéc vi mo 1am
giam do6 réng va giam do thim. Tuy vay, ting
lwgng nanosilica sé lam gidm khdéi lwong
riéng cda vira, va dé tham lai ting lén.

Tai Hinh 4 1a Hé xi mang ndng bén nhiét
st dung cho diéu kién bé Nam Cén Son sau
khi trén va bd sung cac chit phu gia: Xi mang
Holcim + phu gia silica SSA-1 + cac chit lam
nang Hi-Dense 4 + MicroMax.

Hinh 4. Hé xi mdng ndng bén nhiét cho diéu kién bé Nam Cén Son: a. Xi mdng Holcim mdc G-
API; b. Hé XM ndng-bén nhiét: XM(100%) + SSA-1(35%) + HiDense(40%) + MicroMax(25%)
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Hinh 5. D6 bén nén phu thudc vao cé hat
silica & nhiét dé khdc nhau
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¢ nhiét do khdc nhau
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Hinh 7. D6 bén cua dd xi mdng phu thudc vao ham lwong SSA-1

4.3. Anh hwéng cua silica dén dé bén nén
va do thdm ciia xi mdng

Eiler va Nelson (Hoang Qudc Khanh,
2000; Chisavand Saifon Daung Kaen, Bijaya
K. et al,, 2012) da nghién cttru anh hudng ctia
thanh phan hat silica trong hén hop xi ming
G dén do bén nén & cac mirc d6 nhiét do khac
nhau va d6 thim ctia da xi mang.

Tai Hinh 5, @0 bén nén phu thudc vao c&
hat va nhiét do: 135°C, 232°C va 325°C. Tai
Hinh 6. D6 thdm phu thudc vao c& hat va
nhiét do: 135°C, 2320C va 325¢C.

Herianto (Gaurina-Mendimurec Nidiljka,
Matanovic Davvorin, 1994) da nghién cttu
anh hwong ham lwong silica SS1-A dén do
bén nén trong diéu kién nhiét d6 1500°C, ap
suat 13,78MPa trinh bay minh hoa tai Hinh 7.

Két qua thi nghiém trén cho thiy rang,
véi 0% va 10% SSA-1 d6 bén nén cua xi
mang c6 gia tri thidp nhit va thay do6i khong
nhiéu. Pa xi mang véi 20% SSA-1 d6 bén cia
da xi mang c6 tang 1én, nhwng sau 7 ngay do
bén gidm. Trong cic hén hop xi ming véi
30% SSA-1 va 40% SSA-1 cho thiy d6 bén
nén tang dan trong 3 ngay diu. Sau do, do
bén nén ctia hén hop xi mang c6 30% SSA-1
giam, trong khi d6 do bén nén ctia hon hop
40% SSA-1 tang lén theo thoi gian; véi ti 1€
silica trong khoang 35% - 40% dd bén nén
dat tri s6 cao nhét.

Cac két qua nghién cru d6 bén nén trén
day chi gi¢i han & nhiét do 150°C va ap suat
13,78MPa va thoi gian bao duwdng 7 ngay cho
nén két qua chwa phan anh dwoc diéu kién
thuec té trong cac giéng khoan.

5. Phwong phap xac dinh dd bén cua da xi
mang
5.1. Tiéu chudn API/ ISO

Xac dinh d§ bén nén theo API RP 10B-
2/1S0 10426-2, véi mau thi nghiém hinh khdgi
(2"x2”x2") bao dwong trong nhiét do va ap
suat quy dinh trong thoi gian nhat dinh.

Thiét bi phan tich siéu &m (Ultra Cement
Analyzer - UCA), xac dinh d6 bén nén theo
phwong phap siéu am la phwong phap do do
bén nén bang khoang thoi gian tin hiéu siéu
Am xuyén qua mAau xi mang va so sanh v&i do
bén nén do bang bang phwong phap pha huy
trén mau duédi tdc ddong clia tai trong co hoc
trong cac diéu kién twong tw. O day, can phan
biét rat réo khai niém “d6 bén d4m hoc”, xac
dinh b&i mirc dd phat trién do bén clia mau xi
ming va do van téc Am xuyén qua mau; con
“dd bén nén” dwoc do bang luc can thiét dé
ph4 hily miu da xi ming. Vi vy, hai tri s
nay, xac dinh trong cac diéu kién giéng nhau,
nhung véi phwong phdp khac nhau, khéng
nhit thiét tri s6 tuyét doi phai giong nhau.

Trang 13
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Tai Hinh 8 va Hinh 9, thiét bi va nguyén
ly x4c dinh d6 bén nén bang phwong phap
siéu am (UCA).

5.2. D6 bén nén cho xi mdng tram giéng
khoan mo Hai Thach

Do thi thi nghiém v&i mau vira xi ming
dwgc st dung dé tram cot 6ng chong Khai
thac trong giéng khoan & mé Hai Thach c6 ap
sult cao nhiét d6 cao véi thanh phin don pha
ché nhw sau (Bang 1):

Trong Bang 2 tong hop két qud nghién
ciru anh hwdng cua nhiét d6 va ap suit cao
dén d6 bén nén cda vira xi mang c6 khéi
lwong riéng 2,04 - 2,22 g/cm3.

Trén cac Hinh 10 dén Hinh 12 1a d06 thi do
sw phat trién do bén nén cua vira xi mang.
Puong mau xanh - nhiét do; dwong mau do -
thoi gian suy giam song siéu am; dwong mau
xanh luc - d6 bén nén. T cac s6 liéu trong
Bang 2 va dwgc minh hoa trén cac Hinh 10,
Hinh 11 va Hinh 12 cho thiy d6 bén nén cia
da xi mang vé&i khéi lwgng riéng khac nhau
déu tang dan va dat cac gia tri cwc dai dudi
tac dong cla ap suit cao va gia ting cta nhiét
dd. Thuc té cho thdy hon 90% d6 bén nén
cta xi mang trong giéng khoan thwong phat
trién trong 48 gio sau thoi gian khudy tron,
cho nén cé thé xac dinh do bén nén trong
khodng 48 gio. D6 ciing 1a thoi gian toi thiéu
trude khi do dia vat ly giéng khoan.

Tram xi madng giéng khoan diu khi
thwong st dung d6 bén nén nhw la chi tiéu

ap suat

duy nhat dé danh gia tinh chat cia vanh da xi
mang. D6 bén cla da xi mang dwgc xac dinh
b&i do bén kéo va dd bén nén ctia xi mang
ngung két. D6 bén nén la thong s6 dwoc st
dung rong rai nhit dé danh gia dinh lwgng dé
bén xi mang. Do bén clia xi mang cé y nghia
rat 16n dam bdo kha ning gia c6 va dé kin
khoang khong vanh xuyén. Xi mang c6 d6 bén
nén 3,5 MPa coi nhw 1a théa man cho viéc thi
céng theo tiéu chudn API. D6 bén nén phu
thudc vao lwgng nuwéc va thoi gian bao hoa.
Do bén cla da xi mang ciing chiu anh hwdng
cta nhiét d6 va ap suit.

Hinh 8. Thiét bi xdc dinh d6 bén nén

nhuet do

Avtoclaz

@ Vua xi’ mang @

Po lhcn gian tin hléu sibu &m xuyén qua

Nguon phat

Xung siéu am

Bo tach

song siéu am

Hinh 9. Sor dé nguyén ly lam viéc UCA
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Bdng 1. Don pha ché viva xi mdng trdm giéng khoan nhiét do va dp sudt cao.

TT Thanh phéan Ham lwong Ty trong (SG) Cong dung
1 Xi mdng mac G 100% KLXM 3,15 Xi ming nén
2 Silica SSA-1 35% KLXM 2,63 Phu gia bén nhiét
3 Hi-Dense 4 40% KLXM 5,02 Chit lam nang
4 MicroMax 25% KLXM 4,8 Chitlam ning
5 WellLife 987 7% KLXM 2,1 Phu gia ting d6 bén
6 Microbond-HT 3% KLXM 4,8 Phu gia gidn n&
7 Halad-413 0,5 gps 1,11 Phu gia giam do thai nwdc
8 CSR-25 0,25 gps 1.16 Chim ngung két
9 Nuwéc ki thuat 6,5 gps 1,0 Nuwdc tron
Bdng 2. Bdng téng hop do bén nén ctia viva xi mdng:
Khoi biéu kién Thoi gian dat dén cac gia tri do D6 bén nén dat dwoc
lwong thi nghiém bén nén (gio. phit) theo thoi gian (MPa)
MAu | riéng Nhiét Ap 0,345 | 0,689 | 3,45 6,89 12 24 48
vitra, do,°C | suit, MPa | MPa | MPa | MPa gior gior gior
g/cm3 MPa
E 2,22 180 20,67 | 14.03 | 14.16 | 15.21 | 16.04 - 23,39 -
F 2,22 180 20.67 | 1242 | 12.56 | 13.56 | 14.34 - 37,28 -
G 2,22 193 | 103,40 | 17.41 | 17.56 | 19.40 | 19.57 - 16,45
45- 4000 —{ Time [29:52_| Tran[tla |  comp[345L4 | Temp[356.1 | }—,——370
125~ 3800+ i
40 SR - : _Z:z
y75- 3400 i
3200 - 1-300
* 3000- i280
25 : 260
30° oo H240
g 21r.5—E 2400- : -220 g
E 25‘&. 2200 : 200 §
=225 % 2000- :-180 Er
% 20- E 1800 i160 2
= i7s- ij::' 5—140 =
" 1200 : 120
257 oo ir100
0 o i—au
57 goo- i60
37 400- iLa0
25-  300- E—?I‘I
0- 0 S —
o 0000 0200 0400 0600 0%:00 10:00 1200 1400 16:00 1800 20:00 2200 2400 26:00 2800 30:00
«fann Elapsed Time (hh:mm)

Hinh 10. D6 bén nén cia da xi mang mau E.
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Hinh 12. DBé bén nén ctia dd xi mdng mdu G.
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6. Két luan

Xi mang portland mac G - tiéu chuin AP,
la loai xi ming dwgc st dung pho bién dé
tram cac giéng khoan dau khi. Dwéi tac dung
cda nhiét d6 cao ap suit cao cac tinh chat ly-
héa cla xi mang thay déi rit manh do sw bién
d6i hinh thai ciu truc tinh thé va sy chuyén
pha cua vira xi mang.

B0 sung thanh phin silica (SSA-1) véi ti
1é 35% khoi lwong xi mang la mot giai phap
hitu hiéu dé duy tri va cai thién cac tinh chat
cong nghé cta xi mang, ngan chan sy suy
gidm do bén va han ché su gia ting d6 thim
cia da xi mang & nhiét do trén day giéng
khoan (120-280°C).

Lwa chon cac vét liéu dinh két, cac phu
gia, thiét ké don pha ché vira tram giéng, thi
nghiém cac tinh chit cua vira va da xi mang
theo tiéu chuin API va trén thiét bi do hién
dai mo phdng theo diéu kién nhiét do cao ap
sult cao trong giéng khoan va thoi gian thue,
bdo dam dd tin ciy cta don pha ché vira xi
mang.
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ABSTRACT

Antidegradation of cement bond durability in oil and gas production
well with high pressure and temperature at Hai Thach field

Nam Hoai Truong?, Bien Truong 2, Palanivel Kumaran3, Son Sharon 3, Tri Minh
Tran Le#, Tam Pham*, Tung Thanh Hoang>
1Vietnam 0Oil and Gas Group, Vietnam
2Vietnam Association of Drilling and Production Technology, Vietnam
3Haliburton Vietnam, Vietnam
4Bien Dong POC, Vietnam
5PV Drilling Deepwater, Vietnam

Degradation in the strength of the cement is a phenomenon that occurs at a high
temperature. The durability of cement is reduced after achieving maximum reliability over a
period of several weeks. In oil and gas industry, the type of cement of G class and API standard
is commonly used to fill the wells. At temperatures below 110°C, cement continues hydrating
in order to achieve reliability in a long time, which is from several days to several years until
cement is reached critical reliability. At temperatures above 110°C, crystal structures and
phase shift of cement are transformed into other forms.
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