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CEMENT SLURRIES WITH REGULATED RHEOLOGICAL PARAMETERS
FOR CASING CEMENTING IN DRILLING HOLES

M. Rzepka, M. Kremieniewski
Oil and Gas Institute — National Research Institute
rzepka@inig.pl, kremieniewski@inig.pl

The article presents the rheological characterization of typical models of slurry used or suggested to
usage in the holes drilled in Polish Lowlands and discusses issues related to the sealing off deep production
casing.

The tested models of slurry were attenuated with 10% brine NaCl. The research included well-tried in
industry cements and materials that modify the slurry parameters.

The rheological parameters was that the tested models of cement slurry are best characterized by the
Bingham model and the Casson model (correlation rates — R for those models were the highest namely
0.99).

Laboratory tests were performed at temperature from 90 to 120°C and pressure from 60 to 70 MPa.
Slurries recipes have been developed in the Institute of Oil and Gas in collaboration with Cementing Service
Exalo Poland. The main components of slurries were: latex in an amount 20 — 25% (to prevent gas
migration and reduce filtration), silica powder (raising the thermal resistance of cement stone at high
temperature), hematite (weighting material added in an amount ranging from 30 to 110%) and mikrocement
(sealing cement matrix). The G HRS cement was used as a binder. It meeting the requirements of PN-EN
ISO 10426-1 “Petroleum and natural gas industries” — Cements and materials for well cementing.
Developed slurries had a density ranging from 2050 to 2350 kg/m?, plastic viscosity about a hundred and
dozens mPa.s, a thickening time between three and half to six hours. The slurries filtration were about 30 —
40 cm*/30 min. and free water was zero. Hardened cement slurries (paste) had high compressive strength
(in most cases exceeding 30 MPa) and high adhesion to steel pipes. By carrying out detailed studies of fresh
and hardened cement slurries and by implementing a numbers of tests related to the modification of better
and better slurries recipes, quality of cementing deep production casing is being improved.
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YI0CKOHAJIGHHSI TEXHOJIOIi IMMArOTOBKM BHCOKOB’SI3KOiI Ha(TH 3AIMCHIOETHCSA BKJIFOYEHHSAM Y
TEXHOJIOTIYHY CXeMY KaBiTaliiHOTO IPUCTPOIO, SKHH MICTUTH y c00i TiApOoJMHaMIiYHUI KaBiTaTOP.

Kouu 31 cBepasioBUHY Ha AEHHY MOBEPXHIO IMOYHE MOCTYNATH CyMilll BUCOKOB’sI3K01 HahTH BHACIIAOK
3HW)KEHHSI Temmeparypu 11 ryctuHa 30utemmThes. [1[o0 3amobirTm  iHTEHCHMBHOMY BIJKJIaJIaHHIO Ha
BHYTpIIIHIA TOBepxHi cTiHOK TpyOomnpoBoay ACIIB i 3MiHUTH iX B’SI3KICTh, BUHUKA€ HEOOXITHICTH Y
noAatkoBiii o0poOui wmiei cymimm. Ile mMoxxHa 3poOHMTH 3a IOMOMOIOK KaBiTAllIHHOTO MPHUCTPOIO, SKUN
3MOHTOBAHWH Ha MPUHMANBHIN €MHOCTI. 3aCTOCYBaHHS IbOTO MPHCTPOIO TAKOXK JACTh 3MOTY 3MEHIIUTH
nito  ¢akTopiB, MmO 3YMOBJIIOIOTH YTBOPEHHS acdalbTeHOCcMolonapadiHOBUX  BIIKIANiB  Ha
HadTOBHI00YBHOMY OONaaHaHHi. [[puHINT poOOTH KaBiTAL[IHHOTO MPUCTPOIO TAKHH.

Bxiowyarote B po0OOTY MOpIIHEBHI Hacoc i BHI0OyTa BHCOKOB’f3Ka CyMIIl 3 HIKHBOI HacTHHHU
MPUAMAaIbHOI €MHOCTI  TMOJAEThCS JO KaBiTaliHOro mpucTporo. Ll cyMmimn moTpamise B Kamepy
3aKpy4yBaHHA I'IpOAMHAMIYHOIO KaBiTaropa, B sKiil MpH MPOXOHKEHHI po00Y0i piIMHHU 3 HEl BUAIISIOTHCS
OynpOammku ra3y, a Ha BHXOJII 3 KaMepH MPHU NPOXO/KEHHI PIIMHU dYepe3 CTymiH4YaTwii nudy3op I
OynpOaIIKy IMia Ji€l0 30BHINIHBOTO THCKY JycKaioThb. Yac ICHyBaHHS KaBEepH 1 Ta30BHX IIyCTOT
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BU3HAYAETHCS IIBUAKICHUM HAamopoM piIMHM Ha BHUXOA1 3 mynbcaropa (kaBitatopa). Ilpum BHcOKii
IIBUIKOCTI 00EPTaHHS MOTIK PiUHHU CIIOYATKy 3aKPydyeThCs, MOTIM 3BYXKYEThCS. B mporieci 3BYyKEeHHS
IIOTOKY 3HAYHO 3pOCTA€ OKPYXKHA CKJIAJ0Ba IIBHIKOCTI, BUHUKAIOTEH IIEHTPOOIKHI CHIIH, SKi CTBOPIOIOTH Y
BUXITHOMY KaHaJli HacaJKd TOHKY TUTiBKY KibleBoi gopmu mepepisy. [lana mimiBka, BUXOISYU 3 HACAIKH,
po3nanaeThcs Ha NpiOHI KparuuHU. B3m10Bxk Bici HacaJkyu CTBOPIOIOTHCS Ta30BHU BUXOp, MOAIOHO [0
BHXPOBOi KaBEPHH, SIKa YTBOPIOETHCS TPH BUTIKAHHI 3aKPYYCHOI PIAMHH 3 €MHOCTI 4uepe3 oTBip. Takum
YUHOM, BUXIIHHHA OTBIp HACaJK{ 3alIOBHCHHWH KUTHIICBUM ITOTOKOM TUTBKM Ha mepudepii, a IeHTpalbHa
YacTUHA IMepepi3y 3alloBHEHAa Ta30BUM BHXOPOM 3 THCKOM MeEHIIMM 3a atMmocdepHuid. Ilpum Buxoni
Oynn0aIIok B 30HY MO3UTHBHOTO THUCKY, TPOXOINUTH 3MiHA THCKY B HOTOIl PO0O0YOi pimuHA 1 OyIhOaImku
JTyCKal0Th, a pob0Ya piTruHa MOTPAIUISLE Y BUTIIAAI MIKPOCTPYMHUHOK B 3arJuOJICHHS 1 Mpopi3ae Oyimp0amky 3
BEJIMKOIO IIBUIKICTIO, CTBOPIOIOYM TOTY)XKHI MIKPONOTOKH, SIKi MOAIOHI A0 KyMYJSTHBHHUX CTPYMEHiB.
TaxyM YHHOM, MOTIK BHCOKOB’A3KO01 Ha(DTH MPOXOIUTh KaBIiTAI[IHO-IMITYIBECHY OOpPOOKY 1 3aBASIKU IIBOMY
HarpiBa€eThCcs, IMOHIKYIOUHM CBOIO B’s3KicTh. IIpw HarpiBaHHi HapTH pPO3TOILIIOIOTHCS TapadiHoBi
BKIOUeHHS. lle MO3UTHBHO BiZOOpakaeThcsi Ha MPOKAYYBAaHOCTI HapTH 1 3MEHIIyE HMOBIPHICTB
3aKyHOpIOBaHHS MapadiHOM KaHaTIB 1 OTBOPIB HAa3¢MHOrO 1 CBEPAJIOBHHHOro oOjamHanHs. Ilim dac
KaBiTalii y Ha(pTi BUHHKAIOTh 3HAKO3MIHHI THCKH, IO CIPHSE PO3PHUBY OC3MIEPEPBHOrO JIAHITIOMKKA
BHCOKOB’5I3K0i HA()TH, pyHHYIOUH 3B’SI3KH Mi)K OKPEMHUMH YaCTHHKaMHU MOJIEKYJI [5-7].

BcranoBneHno, 1m0 BKIIOYEHHS KaBITALlIHHOTO MPHCTPOI Y TEXHOJNOTIYHY CXEMY MiJrOTOBKH
BHCOKOB’S5I3k01 HaTW O TpaHCHOPTYBAaHHS A€ MOXKIHMBICTh PYHHYBaTH MEXaHIYHY CTPYKTYpy HaqTH.
ToOTo, HaTa PO3PIAKYETHCS 1 MAIrPiBAETHCSA TIEpe] MoAaueto 11 y TpyOOIpOBi ISl TPAHCTIOPTYBaHHM i
Ha MyHKT 300py. Lle € nmosutuBHUM (akTopom i n03BONMTH 3MeHIIUTH Biaknaan ACIIB Ha BHYTpilmHixX
CTIHKax TpyOONpPOBOAY i 30UIBIIMTE MPOKAYYyBaHiCTh HA()TH.
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