
iii

▼
▼
▼

contentsFigures and Tables		  vi

Foreword		  ix

Acknowledgments			  xi

Units of Measurement		  xii

Introduction		  1
Derricks versus Masts		 2
Hoisting System Components		  2
Top Drives		 3
Blocks		  4
Drilling Line		 4
Deadline Tie-Down Anchor		  4
Lifting and Lowering		  5
Drilling Line, Crown Block, and Traveling Block		  6
To Summarize		  6

Installing the Line	 	 7
Pulling Line from the Supply Reel		  7
Reeving the Crown Block		  8
Reeving the Traveling Block		  8
Reeving between the Crown Block and the Traveling Block		 8
Taking in Line on the Drawworks		 9
Securing the Deadline			  9
Using the Hoisting System		  9
System Overview		  10
To Summarize		  14

Service Life		 15		
Factors That Affect Service Life		  15	

Derrick Height		 15	
Sheave Size		  16
Line Tension		  16
Drawworks Drum		 17
Deadline Tie-Down Anchor		  18
Handling		 18
Drilling Job Type		 18

To Summarize		  18

Drilling Line Construction		  19
Wire-Rope Steel		 20
Preforming		  20
Design		  21

Cores		  21
Strands		  21
Construction		  21
Single Layer		 22



iv

Filler Wire		  22
Seale		  22
Warrington		  22
Combination		  22
Wire-Rope Lay		  24

Ordering Wire Rope		  25
Selection		  25

Diameter		 25
Length		  27

Slip-and-Cut Programs		  28
Slipping		 29
Cutting		 29
Cost Versus Line Length		 30

To Summarize		  31

Reeving		 33
Reeving Pattern		 33
Number of Lines		  36
Other Factors		 36
Fleet Angle		  37
Reeving Using Old Line		  38
Reeving Using a Catline		  41
To Summarize		  42

Drum Spooling		  43
Types of spooling		  44

Helical Grooving Pattern		  44
One-Step Grooving Pattern		  45
Two-Step, or Counterbalance, Spooling		  46
Two-Step Spooling with Soft Crossover		  47

To Summarize		  48

Measuring Service Life		  49
Slip and Cutoff		  49

Slipping		  50
Planning Slipping and Cutoff		 53
Cutting		  54
Procedure for Slip and Cutoff		  57
Using Charts		  58

Visual Inspection		  61
To Summarize		  62

Care of Wire Rope		  63
Care at the Supply Reel		  63
Minimizing Stress		  65
Minimizing Scrubbing		  66
Care at the Drum		  66
Lubrication		  68



v

Factory Lubrication		  68
Field Lubrication		  68

To Summarize		  70

Visual Inspection		  71
To Summarize		  72

Blocks and Hook		  73
Load Capacity		  76
Sheaves		 76

Sheave Construction		  76
Groove Radius		  77
Tread Diameter		   78

Crown Block		  80
Traveling Block		  82

Traveling Block Design		 84
Hook		  84

Combination Hook-Block		  86
To Summarize		  88

Elevators		  89
Bottleneck Elevators		  90
Collar-Lift or Square Shoulder Elevators		  91
Elevator Design, Size, and Latches		  91
To Summarize		  92

Care of Blocks, Hook, and Elevators		  93
Lubrication of Blocks and Hook		  93
Sheaves		 94
Visual Inspection of Blocks and Drilling Line		 95
Visual Inspection of Hook Assembly		 96
Hydraulic Snubber Oil Level		  97
Elevator Lubrication and Inspection		 97
Elevator-Link Check		  99
To Summarize		  99

Conclusion		  101

Appendix A:  Calculating Ton-Miles (Megajoules) of Drilling 				  
			    Line Service		  103

Appendix B:  Slip-and-Cutoff Programs		  113

Appendix C:  Troubleshooting Drilling Line Problems		 116

Glossary	 117

Review Questions		 127

Answers to Review Questions		 139



vi

	Figures 
▼
▼
▼

	 1.	 The hoisting system		  1
	 2.	 Hook, swivel, and kelly assembly		  2
	 3.	 Elevators latched to drill pipe		  2
	 4.	 Top-drive system		  3
	 5.	 Deadline tie-down anchor			  5
	 6.	 The fastline goes from the drawworks drum to the crown 			 

block.		 10
	 7.	 Crew members reeve the fastline through the crown block 	

sheaves.			 11
	 8.	 The fastline moves through the crown block to the traveling 	

block.		 12
	 9.	 The crew clamps the deadline to the deadline tie-down 				  

anchor.			  13
	10.	 Cross section of wire rope in sheave groove			  16
	11.	 Wire-rope drilling line			  19		
	12.	 Wire-rope closing machine			  20
	13.	 Wire-rope strand designs			  23
	14.	 Wire-rope lays			  24
	15.	 Correct and incorrect use of calipers to determine wire-rope 

diameter			  26
	16.	 Drilling line service			  28
	17.	 Left-hand reeving pattern			 34
	18.	 Fleet angle			  37
	19.	 Deadline tie-down anchor			 40
	20.	 Helical spooling		 45
	21.	 One-step spooling scheme		 45
	22.	 Two-step, or counterbalance, spooling			  46
	23.	 Two-step, or counterbalance, system with soft crossover 				  

section			  47
	24.	 Critical points of line wear		 51
	25.	 Nonmoving critical points on deadline sheave and drawworks 

drum		 52
	26.	 Seizing using wire			 55
	27.	 Seizing using wire bands		 56
	28.	 Wire-rope cutters			 57
	29.	 Recommended ton-miles/megajoules before first cutoff			  58
	30.	 Ton-miles/megajoules of service relative to safety			 60
	31.	 Moving the supply reel			 64



vii

	32.	 Reeving with line support			 65
	33.	 Wickered, or birdcaged, wire rope			  65
	34.	 Line guides reduce vibration and fastline whip.			 67
	35.	 Field lubrication			  69
	36.	 Crown block showing sheaves			  73
	37.	 The crown block is mounted on beams at the top of the	  

derrick.			 74
	38.	 Drilling line suspends the traveling block.			 74
	39.	 Top drive			  75
	40.	 Sheave construction			  77
	41.	 Measuring groove radius			  77
	42.	 Sheave groove radius gauge			  78
	43.	 Crown block			 80
	44.	 Crown block with catline and sandline sheaves			 81
	45.	 Traveling block with housing cut away to show sheaves		 82
	46.	 The traveling block’s housing protects exposed parts of the 

assembly from snagging equipment.			  83
	47.	 Hook			  84
	48.	 Swivel lock assembly			 85
	49.	 Combination hook and traveling block			 86
	50.	 A hook-block takes less vertical space than a conventional 

hook and block.			 87
	51.	 Attachments to the traveling block			  89
	52.	 Drill pipe with 18-degree taper			 90
	53.	 Center-latch 18-degree, or bottleneck, elevator			  90
	54.	 Drill collar lifting sub with 18-degree taper			  90
	55.	 Center-latch collar-lift-type elevator			 91
	56.	 Side-door elevator latch, 18-degree-type			  91
	57.	 Center-latch elevator with slanted hinge pin			 92
	58.	 Inspection of hook assembly focuses on wear of the link 				  

ears.		 96
	59.	 The moving parts of an elevator			  97



viii

Tables 
▼
▼
▼

	 1.	 Recommended Sheave Diameter			  17
	 2.	 Wire-Rope Diameter Tolerances			  27
	 3.	 Drilling Line Length			  30
	 4.	 Recommended Reeving Arrangements for 12-, 10-, 8-, and 

6-Line String-Ups			  35
	 5.	 Recommended Cutoff Lengths in Terms of Drum Laps			  59
	 6.	 Groove Radii for New and Reconditioned Sheave 				  

Grooves	   	79

	A1.	 Drill Collar Weight Factor

	A2.	 Ton Miles (Megajoules) per Round Trip for 4½-Inch, 16.6 Pound-
per-Foot Drill Pipe in Mud

	B1.	 Ton Miles per Foot (Megajoules per Metre) Cut Goal for Rigs with 
No Past Performance Records


