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PREPARATION 

 

Before class, prepare the 
classroom.    

Distribute participant 
handbooks. 

Instructor Guide. 

Participant 
Handbooks. 

 

 

INTRODUCTION Identify and explain the course 
objectives. 

Information Sheets. 

 

1 hr. 

 

OBJECTIVE 

1 

 

Identify fishing tools 
applications general guidelines 
and rules. 

Have participants complete the 
exercise. 

Information Sheets, 
part I. 

 
Exercise A. 

2 hr. 

OBJECTIVE 

2 

 

Describe fishing tools types, 
applications, and operation. 

 

Have participants complete the 
exercise. 

Information Sheets, 
part II. 

 
Exercise B. 

24 hr. 

OBJECTIVE 

3 

 

Describe milling tools types, 
applications, and operation. 

 

Have participants complete the 
exercise. 

Information Sheets, 
part III. 

 
Exercise C. 

10 hr. 

OBJECTIVE 

4 

 

Describe cutting tools types, 
applications, and operation. 
 
Have participants complete the 
exercise. 

Information Sheets, 
part IV. 

Exercise D. 

3 hr. 

 
Estimated time for a class of 8 
participants.  

   40 hrs. 
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DELIVERING THIS COURSE 

In your introduction to the participants, explain the purpose of this course and its 

objectives. 

The purpose of this course is to educate drilling rig operations personnel (from Assistant 

Driller to Foreman) on the application of fishing, milling, and cutting tools. 

Facilitate rather than lecture when delivering this course. Ask questions that lead into 

each topic/heading. Track participant questions and follow-up with answers. 

Exercises are located at the end of each section. The participant booklet contains the 

exercises without answers. The answers are listed below and bold-faced in the IG 

exercise parts. 

Exercise A 

1. a, b, d  

2. False 

3. a 

4. d 

 

Exercise B 

1. (1.Shoulder Mandrel)  

(2.Grapple)  

(3.Release Ring)  

(4. Bull Nose Nut) 

2. a  

3. c 

4. b 

5. c  

Exercise C 

1. (1. Washover Pipe 

Handling Box)  

(2. Burn Shoe)  

(3. Drive Sub)  

(4. Elevator and Lifting 

Nipple) 

2. True 

3. d 

4. b 

5. c 

Exercise D 

1. a 

2. d 

3. c 

4. a 
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Terminal Objective    

On completion of this course, participants will be able to identify fishing tools 

applications general guidelines and rules and describe fishing, milling, and cutting 

tools types, applications, and operations. 

Enabling Objectives    

1. Identify fishing tools applications general guidelines and rules.  

2. Describe fishing tools types, applications, and operation. 

3. Describe milling tools types, applications, and operation. 

4. Describe cutting tools types, applications, and operation. 

 

INTRODUCTION  

Losing equipment in the hole is expensive and potentially dangerous. Drilling must 

come to a halt until the equipment is recovered, or the hole must be sidetracked. Also, 

the well can become hard to control with essential tools out of reach, increasing the risk 

of a blowout. Fishing, or recovering lost or stuck equipment in the hole, is therefore a 

critical procedure at any drilling operation.  

The purpose of this course is to educate drilling rig operations personnel on the 

application of fishing, milling, and cutting tools. The course covers the tools’ types, their 

applications, and operation. 

Each of the above enabling objectives is covered in a section. Review exercises are 

located at the end of each section. 
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PART 1  OBJECTIVE 1 

Identify Fishing Tools Applications General Guidelines and Rules 

When a fishing job develops, all drilling progress ceases and tools and procedures must 

be utilized to remove the fish. Failure to recover the fish can require re-drilling or even 

abandoning the well.  

Factors that should be considered when planning a fishing job include:  

 The mechanical condition of the wellbore tubulars and the fluids or solids that 

they contain.  

 Knowledge of the size, amount, and type of fish (all dimensions are important).  

 Location of the fish.  

 Predicted cost, probability of success, and risks of failure. 

Each fishing job is unique; the tools and techniques needed to fish a string of stuck pipe 

from one well may not work at another well or under other conditions at the same well. 

For this reason, there are general guidelines and rules for fishing operations. These are: 

o Evaluate 

o Communication 

o Gather Information 

o Fishing Rules 
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EVALUATE 

Evaluate the situation. What is in the hole and where is it? What are the chances of 

fishing it out? Evaluate the well records and field history. Gather ideas from the fishing-

tool supervisor, tool pusher, drilling/production supervisor, engineer, and drillers. 

Examine alternative approaches. 

Always use safe and proven practices. There may be several workable options on a 

given job, but a proven method offers the fewest surprises. Also, think about how each 

step (successful or not) would affect the next one. It is also critical to keep track of what 

goes into the hole, how it is used, and the results of each run. 

 

COMMUNICATION 

Communication is key to success. The following steps should be taken prior to and 

during a fishing job. The obtained information should be shared with all parties involved 

in the job: 

 Collect complete and accurate information about the situation. 

 Notify the fishing-tool company personnel with enough time to allow them to 

research the problem, ship the proper tools, and prepare for alternative 

approaches. 

 Ensure that all parties involved understand the situation and agree upon the 

procedures to be used. 

 As the job progresses, keep all parties fully informed. Provide progress reports 

on topics including fishing success, problems encountered, analysis of those 

problems, alternative plans developed, and additional equipment needed. 
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GATHER INFORMATION  

It is extremely important to record data completely and accurately. If additional data 

would be useful, it should be acquired. When it becomes necessary to fish drilling 

equipment out of the hole, you need to find out as much as possible about the situation 

before taking action. Among the questions you should try to answer are the following:  

 What is to be fished out of the hole?  

 Is the fish stuck, or is it resting freely?  

 If stuck, what is causing it to stick?  

 What is the condition of the hole?  

 What are the size and condition of the fish?  

 Could fishing tools be run inside the fish, or must they be run outside it?  

 Could other tools be run through the fishing assembly that is to be used?  

 Are there at least two ways to get loose from the fish if it cannot be freed? 

List key factors to be considered, as well as information to be gathered and recorded 

during a fishing job.  Record outside diameters (ODs), inside diameters (IDs) length of 

fishing string and make drawings. Pay special attention to all IDs, drill pipe tube IDs, 

connection IDs and all tools run in the bottom hole assembly. They may require ball or 

wire line tools to be run through them. Also: 

o Discuss the job thoroughly with all personnel concerned. 

o Know the limitations of the drill pipe and tools on each job. 

o Ensure that you have an accurate weight indicator. 

o Locate the top of the fish using either wellbore records (e.g., a packer), a collar, 

or a free point. 
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o Pipe may show to be free in stretch (reciprocation) but not free in torque 

(rotation). Torque free point is recommended for open-hole fishing. 

o Always leave one or two joints of free pipe above the stuck point when backing 

off. This will make getting over the top of the fish much easier. 

o If the free point is within approximately I00ft of the bottom of the casing in open 

hole, back off up into the casing. It may be impossible to get over the fish if 

equipment is backed off in an open-hole section below a casing shoe. 

o Determine the depth and condition of the hole and the size of tool joints. These 

measurements will determine how much back torque it will take to back off a tool 

joint.  

o If string-shot equipment is not available, consider mechanical backoff only as a 

last resort. 

 

FISHING RULES 

The most important fishing rules are: 

o Keep track of pipe tallies  

o Do not rotate the fishing string  

o Do not overpull the string 

Keep Track of Pipe Tallies 

Always be aware of the pipe count on a fishing job if it is necessary to lay down pipe. 

Avoid mixing pipe or drill collars used for fishing with extra pipe on location. A joint count 

should always be tallied and recorded. Some experienced fishing-tool operators call this 

process out-and-in fishing. Always measure and total all items laid down and measure 

and total all items picked up. The difference in the totals will equal the amount 

necessary to pick up or lay down to tag the top of the fish. This serves as a double 

check if there is difficulty locating the top of a fish. 
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Do Not Rotate the Fishing String 

To speed up a trip with a drilling string or work string, the pipe in the hole is frequently 

rotated to un­screw the connection. During fishing operations, however, this practice is 

unacceptable because the fish may be lost. Spinning a fishing tool such as an overshot, 

spear, magnet, junk basket, or washover pipe frequently causes the fish to be released 

back into the hole. 

Do Not Overpull the String  

When the fishing string is stuck, you need to consider the yield strength of all fishing 

string and the fish as well. 
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EXERCISE A    

Directions: Choose the correct response for the following questions: 

1. What are the factors that should be considered when planning a fishing job 

(select all correct answers)?  

a. The mechanical condition of the wellbore tubulars and the fluids or solids 

that they contain 

b. Knowledge of the size, amount, and type of fish 

c. Location of the rig 

d. Predicted cost, probability of success, and risks of failure 

 

2. Most of the fishing jobs are analogical; the tools and techniques needed to fish 

out a junk from the well might work in every fishing job. 

True                           False 

 

3. When the fishing string is stuck, you should do the following (select all correct 

answers): 

a. Notify all concerned parties 

b. Rotate the string to free the stuck 

c. Consider the yield strength of all fishing string and the fish as well 

d. Over pull the string  

 

4. If you are in charge of a fishing job, what are the questions you need to answer 

before attempting fishing? 

a. What is to be fished out of the hole?  

b. What are the size and condition of the fish?  

c. Could fishing tools be run inside the fish, or must they be run outside it?  

d. All of the above 
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PART 2  OBJECTIVE 2 

Describe Fishing Tools Types, Applications, and Operation 

Fishing requires specialized equipment and expertise. Some may require operators 

from fishing equipment/service companies to be brought to the well site for troublesome 

fishing jobs. 

Fishing jobs are grouped into five categories with each having its special tools (figure 1): 

o Internal Catch 

o External Catch 

o Jarring Tools 

o Junk Catch 

o BHA Design 

Figure 1 
Fishing Methods and Related Tools 
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INTERNAL CATCH 

An internal catch operation may use spear and taper tap tools. 

Spear  

The releasing spear (figure 2) is a superior fishing spear which is designed to assure 

positive internal engagement with the fish. It is ruggedly built to withstand severe jarring 

and pulling strains. It engages the fish over a large area without damage to the fish. The 

simple design eliminates any small parts which could become lost or damaged in the 

hole. If the fish cannot be pulled, the spear may easily be released and re-engaged or 

withdrawn. 

Application 

The releasing spear is used to internally engage and to 

retrieve all sizes of tubing, drill pipe and casing. It may be 

used in conjunction with cutters, spear pack-offs and other 

tools, where this is desirable. 

 

 

 

 

 

 

 

Figure 2 
Releasing Spear 
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Components 

The releasing spear consists of a mandrel, grapple, release ring and nut (figure 3). The 

mandrel may be either a flush type (figure 3) or a shoulder type (figure 2).  

The flexible one-piece grapple has an internal helix matching the mandrel helix. The 

tang of the grapple rests against a stop on the mandrel when the spear is in the 

engaged position. The large engaging surface of 

the grapple permits heavy jarring and pulling 

strains without distorting the fish. 

The helix of the mandrel ends at the point where 

the release ring is mounted. 

The cam of the release ring matches the cam on 

the face of the nut. The matching cams of the 

release ring and the nut are a safety device 

which resists locking or freezing assuring an 

easy release. 

Figure 3 
Releasing Spear Components 
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Operation 

To Engage and Pull the Fish  

 Lower the fishing string slowly until the spear has entered the fish to the desired 

depth.  

 Rotate one full turn to the left, then pull the fish by elevating the fishing string.  

 As the fishing string is rotated to the left, it turns the mandrel down through the 

grapple, putting the grapple in engaging position.  

 A straight pull will then wedge the grapple into positive engagement with the fish. 

To Disengage from the Fish 

 Bump down with the weight of the fishing string to break the engagement.  

 Rotate two to three turns to the right, then elevate the string until the spear is out 

of the fish. This moves the mandrel upward through the grapple, forcing the 

grapple down against the release ring and putting the spear in the released 

position.  

 If the spear does not release, bump down, then simultaneously rotate to the right 

while slowly elevating the fishing string until the spear is clear of the fish.  

 Always bump down with the full weight of the fishing string before the releasing 

operation. 
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Accessories 

Spear Pack-Off Assembly 

The spear pack-off assembly (figure 4) is attached to the 

sub type nut below the spear to pack off the fish in order to 

circulate through the fish. The spear pack-off assembly 

consists of an adapter sub, packer thimble, packer and 

mandrel. The adapter sub of the spear pack-off has a box 

connection to match the pin connection of the sub type nut 

on which it is to be used. The mandrel of the spear pack-off 

may be plain bullnose or with a pin connection for 

attachment of other tools. 

Figure 4 
Spear Pack-Off Assembly 

Sub Type Nut 

If it is desired to run a spear pack-off 

assembly or an internal cutter below 

the spear, install a sub type nut 

(figure 5) in place of the bullnose nut. 

The sub type nut is used in place of 

the standard bullnose nut to provide 

the connection required to utilize 

other tools below the spear. Such as 

the spear pack-off or internal cutters. 

 

 

Figure 5 
Sub Type Nut 
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Aramco Stock (the most used) 

Figure 6 shows the most used spear parts Aramco stock numbers and dimensions. The 

first column on the left specifies the part. The top two rows on the right of the 1st column, 

indicate the OD and ID of the “H” part. The columns below the top 2 rows give the part 

numbers for each dimension starting from top to bottom. 

Flush Type      Shoulder Type 

Spear OD (H) 1-1/8 1-7/8 2-5/16 2-13/16 2-1/2 3-5/8 4-1/32 5 5-11/16 7-1/4 8-1/4 

Spear ID 0 3/8 3/8 1/2 1/2 3/4 1 1 2 2-3/4 2-13/16 

Flush type 

mandrel part # 

11196 17229 17232 9411 9946 17476 9681 17235 9267 9381 17247 

Shoulder type 

mandrel part # 

11196 17229 17232 9411 9946 17476 9681 17235 9267 9381 17247 

Grapple part # 11197 17230 17233 9412 9947 17477 9682 17236 9268 9382 17248 

Release rig part # 11198 1347 1229 1584 9948 13183 1336 9718 9279 9383 9286 
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Bullnose part # 11199 1346 1228 9413 9949 13184 1335 9719 9269 9384 9284 

Sub type nut part # 11199-B 1346-B 1228-B 9413-B 9949-B 13184-B 1335-B 9719-B 9269-B 9384-B 9284-B 

Figure 6 
Flush and Shoulder Type Spears Dimensions and Stock Numbers 

Taper Taps  

Taper taps are simple, 

rugged, internal catch 

fishing tools (figure 7). 

A taper tap is not 

releasable. The normal 

taper per foot on 

Aramco stock is ¾” 

taper per foot (TPF). 

Figure 7 
Taper Tap 

Application 

Taper taps are applicable when the fish is free or when the ID of the fish is unknown. 

The taper tap can engage a larger range of fish ID’s in the same run. 

Operation 

 Run the taper tap in the hole to the top of the fish. 

 Apply less than one point of weight, and rotate the tap until the tapered threads 

have engaged the fish.  

 Stop rotation and pull the fish from the hole. 
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Aramco Stock  

The following table lists Aramco stock for the most used taper taps:  

CTACH FROM TO 

2 ½’’ 4 ¾’’ 

2 ½’’ 5 ½’’ 

3 ½’’ 5 ¾’’ 

3’’ 6’’ 

4 ½’’ 6 ¾’’ 

4 ½’’ 7’’ 

 

EXTERNAL CATCH 

An external catch operation may use overshot and 

box tap tools. 

Overshot 

The overshot (figure 8) is the most common 

external catch tool and the most popular of all 

fishing tool. Overshot is used to engage the fish 

from the outside diameter and retrieve the fish. 

Figure 8 
Overshot 
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Application 

Overshot is used when adequate clearance allows the overshot to be ran in the well and 

engage the fish. Also, allow slick line or wireline to be used to pass top of the fish and 

go deeper into the fish to perform any required job. 

Components 

Overshot is composed of three out­side parts; the top sub, bowl, and guide (figure 8). 

The top sub connects the overshot to the fishing string. The bowl may be fitted with 

different types of equipment to grasp the fish and different guides to help center the fish 

beneath the tool.  

The basic overshot may be dressed with either of two sets of internal parts, depending 

on the size of the fish if it is near 

maximum catch size for the particular 

overshot or the fish diameter is well 

below the maximum catch size.  

If the diameter of the fish is close to 

the maximum catch size for the 

overshot, a spiral grapple, spiral 

grapple control, and type A packer 

are used (figure 9).  

A spiral grapple is formed as a left-

hand helix with a tapered exterior 

conform to the helically tapered 

section in the bowl. Its interior is 

wickered for engagement with the 

fish. 

Figure 9 
Overshot with Spiral Grapple 
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If the fish diameter is well below the maximum catch size, a basket grapple and mill 

control are used (figure 10). The basket grapple assembly made up with a mill control 

packer can be used to dress the top of a mildly distorted or burred fish so that it can be 

caught firmly by the grapples. Both types of packers seal around the fish, allowing 

drilling fluid to be pumped down to clean out the bottom of the hole. 

A spiral grapple is formed as a left-hand helix with a tapered exterior conforms to the 

helically tapered section in the bowl. Its interior is wickered for engagement with the 

fish. 

A basket grapple is an expandable 

cylinder with a tapered exterior that 

conforms to the helically tapered 

section in the bowl. Its interior is 

wickered for engagement with the 

fish. 

Grapple controls are of two types: 

Spiral and basket controls. They are 

used as a special key to allow the 

grapple to move up and down during 

operation while simultaneously 

transmitting full torque from the 

grapple to the bowl. 

 

 

 

Figure 10 
Overshot with Basket Grapple 

Spiral grapple controls are always plain. Basket grapple controls may be either plain or 

include a packoff. In addition to the packoff, mill teeth are included.  


