ISO 10426-2:2003-10 (E)

Petroleum and natural gas industries - Cements and materials for well cementing -
Part 2: Testing of well cements

Contents Page
0T =T o vi

L X 11 T2 T o vii

1 £ o - PSS 1

2 Normative referenCes ... e 1

3 Terms, definitions and SYmDbOIS ... s 1

31 Terms and definitioNS ... 1

3.2 SYMDOIS ... ——————————— 7
4 £ T2 T 1] o115 T PSP 8
4.1 7= o = T 8
4.2 Sampling cement at field 10CatioN ... ————— 8
4.3 Sampling cement blends at field [ocation ..o 8
4.4 Sampling dry cement additives at field location .........ccccecccoerrn e 8
4.5 Sampling liquid cement additives at field location ... 8
4.6 Sampling MIXiNG WAter ... 8
4.7 Shipping and StOrage ........cccvceriiiiiriir i —————————————— 10
4.8 Sample preparation prior to testing ... ——— 10
4.9 K= T 0T o1 L= e 1= Yo = | 10
5 Lo (=T o 2= 1= 1T 4 e =] 0T o /T 10
5.1 =Y o = | 10
5.2 APPATALUS ....ooeiiiris s s s s e nnnnnnnnnnn 10
5.3 e T o= LT 12
6 Determination of SIUIry denSity .......cccccceiiiiiiiiccccerrr e smn e e s annns 14
6.1 Preferred apparatus ... e 14
6.2 Calibration ... e e s 14
6.3 T o= T - 14
6.4 Alternative apparatus and procedure ... 16
7 Well-simulation compressive strength tests ... 16
71 =Y o = | 16
7.2 £ =T 1] o115 T S P 16
7.3 e (=T o 2= 1= 1T 4 e =] 0T o /P 17
7.4 APPAFALUS .....ooeiiiiiissss s s s s nnnnnnnnnnn 17
7.5 T o= LT 18
7.6 Determination of cement compressive strength at the top of long cement columns .......... 20
8 Non-destructive sonic testing of cement .........ccco i —————— 26
8.1 7= T - 26
8.2 N o o 2= T = 10 = 26
8.3 SAMPIING ceeeiiiiiiiri i 26
8.4 e (=T o 2= 1= 1T 4 e =] 1T o /P 26
8.5 T o= LT 26
8.6 LB ] Yo I 1 - S 26
8.7 L8] ] Yo =T 1= o 1] = S 26
8.8 [ T 1 2= I8 =Y oo o o ' 27



9.1
9.2
9.3
9.4
9.5

10
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10

11

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8

12

12.1
12.2
12.3
12.4
12.5
12.6

13

13.1
13.2
13.3
13.4
13.5

14

14.1
14.2
14.3
14.4
14.5
14.6
14.7

15

15.1
15.2
15.3
15.4
15.5
15.6

Well-simulation thickening-time tests .........ccccviiinri e ——————— 27
L= 0T - 27
Apparatus and material ... 27
L7 111 o7 - 1 o T o 28
=53 oo = [T = 30
Determination of test SChedule ... ——— 32
Static fluid-10SS teStS ......ccoiiiii e ——————— 38
L= o 1= TN 38
Y oY 0T 1 -1 U = 38
LT =] S 39
MiXiNg ProCeAUIE .......occiiiiiiiiri e 39
ConditioNing ProCEAUIES .......ccceiiiiiiriiiiiirr i n s ar e nnane 39
Procedures for testing at temperatures uuuu 88 °°°°C (190 °°°°F) ...cccccvvvverirsismrrnissesnnnssnnens 39
Procedures for testing at temperatures >>>> 88 °°°°C (190 °°°°F) ....cccccvrimmrinssmsrisssnnenissnnens 40
Filling the static fluid-10Ss Cell .......coocmiii e ————— 42
Ll 1T o o T=T= g0 =] 43
Test completion and ClEAN-UP ......cccviiiiiriiiiieimimmrierneneeenen s nsnsnsnsnsnssssssssssssssssssssssssssssssssnnnnnnns 43
Permeability tests ......ccooviiiiiiiii i ————— 45
L= o 1= TN 45
Y o] 0T 1 -1 U = 45
Sample Preparation ... e 46
Liquid permeability (cement permeameter) .........cccccoceriniini e —— 46
Alternative procedure (core permeameter) for liquid permeability ...........ccooooimiiiiiniiiiiiiicaens 47
Calculating liquid permeability ...........cccoiiiiimiiini e ———————— 50
Gas permeability (core permeameter) ... ———— 50
Calculating gas permeability ..........ccccvciiiiniii e ————————— 51
Determination of rheological properties and gel strength using a rotational viscometer ... 52
L= o 1= TN 52
Y o] 0T 1 -1 U = 52
L0 111 4] - 1o o R 54
Determination of rheological properties .........cccccccmriiiiicccismeirr e 54
Determination of gel strength ... ———————— 56
Modelling of the rheological behaviour ..o 57
Calculation of pressure drop and flow regime for cement slurries in pipes and annuli ...... 65
(7= T - 65
NeWtonian flUIAS ... e 67
PoWer Law fIUIAS ......cooooiiiii e e e 7
Bingham Plastic flUidS ..o cescr e s s ssmn e e e s s s mnn e e e e e nmmn e 77
L0 0T NV =T =7 Te T g R = T o P 87
Test procedure for arctic cementing SIUITIes ... 87
L= T - 87
Preparation of cement SIUITY ..o ———— 87
Ll 1T B i T T o 87
Thickening tiMe ... ———————— 87
Compressive Strength ... ——————————— 87
Freeze-thaw cycling at atmospheric pressure ...........cccovvcic i ——— 88
Compressive strength cyclic testing .......cccccviiiiicccciii e 88
Well-simulation slurry stability tests ... —————— 88
INErOAUCEION ... 88
KT 10 Y 1111 ' [ SN 89
EST 17 3 VA oo 0 Lo 13T e T 11 4V S 89
Free-fluid test with heated static period ... 89
Free-fluid test with ambient temperature static period ..........cooocccees 90
Sedimentation test ... 920



16 Compatibility of wellbore fluids ........cccceiiiiiiiinr e ————— 94

16.1 7= T - 94
16.2 Preparation of test flUids ... —— 94
16.3 T o] Lo 95
16.4 Thickening tiMe ... ——————— 95
16.5 Compressive Strength ... ————————— 95
16.6 Solids suspension and static gel strength ... —————————— 96
16.7 11 1T I X 96
17 oo - T3 98
17.1 L 7= 3T 98
17.2 TYPES Of POZZOIAN ......ceeeeceieeiiiiccccccerrr e ss e s s s smn e e e e e e s s e s s s smm e n e e e e e sas s s snmnn e e e eessnsnnnneennssnnnnn 98
17.3 Physical and chemical properties ... e 98
17.4 Slurry calculations ... —————————— 929
17.5 Bulk volume of @ BIeNd ... e e 100
Annex A (normative) Procedure for preparation of large slurry volumes .........ccccccnviimriniinnninisnnnninnns 102

Annex B (normative) Calibration procedures for thermocouples, temperature-measuring systems

E= 10 T I oo 1o | 104
Annex C (informative) Additional information relating to temperature determination ........................ 106
Annex D (normative) Alternative apparatus for well thickening-time tests ........cccccvviiiiiicniiiiiniiines 113
Annex E (informative) Cementing schedules ..o 116
7] o] 1o T T T o ¥/ 171



		2026-07-11T11:45:43+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




