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1. STANDARDS AND POLICIES 

 

1.1. QHSE POLICY 

Extreme requires the active commitment to and accountability for, QHSE from all employees and 

contractors. Line management has a leadership role in the communication and implementation of, 

and ensuring compliance with, QHSE policies and standards. We are committed to: 

• Protect, and strive for improvement of, the health, safety and security of our people at all times;  

• Eliminate Quality non-conformances and HSE accidents;  

• Meet specified customer requirements and ensure continuous customer satisfaction;  

• Set Quality & HSE performance objectives, measure results, assess and continually improve 

processes, services and product quality, through the use of an effective management system;  

• Plan for, respond to and recover from any emergency, crisis and business disruption. 

• Minimize our impact on the environment through pollution prevention, reduction of natural 

resource consumption and emissions, and the reduction and recycling of waste;  

• Apply our technical skills to all HSE aspects in the design and engineering of our services and 

products;  

• Communicate openly with stakeholders and ensure an understanding of our QHSE policies, 

standards, programs and performance. Reward outstanding QHSE performance;  

• Improve our performance on issues relevant to our stakeholders that are of global concern and 

on which we can have an impact, and share with them our knowledge of successful QHSE 

programs and initiatives.  

 

 

 

 

 

 

 



 
Extreme Engineering Operations Manual | HSE Page | 3 

Private. Copyright © Extreme Engineering 2012. Unpublished Work. All rights reserved. 

 

1.2. HAZARD ASSESSMENT AND RISK CONTROL (HARC) 

A hazard is a situation that poses a level of threat to life, health, property, or environment. Hazards 

need to be identified and the associated risk level has to be determined prior to the job. 

 Risk is a combination of 2 components:  

• Likelihood  

• Severity 

Likelihood is the probability of an event occurring and is classified as: 

• Very Low (1) 

• Low(2) 

• Medium(3) 

• High(4) 

• Very High(5) 

The likelihood of a highly poisonous rattle snake confined in a cage, biting a human being is very 

low, but the likelihood of a green snake loose in the jungle biting you when provoked can be high. 

Control measures are normally put in place to prevent a dangerous activity from occurring.  The act 

of putting the snake behind a cage prevents the snake from biting is a preventive measure that 

reduces the likelihood of the snake bite. 

Severity:  Severity is described as the consequence of an event occurring and is classified as: 

• Light(1) 

• Serious(2) 

• Major(3) 

• Catastrophic(4) 

• Multi-catastrophic(5) 

The severity of a highly poisonous rattle confined in a cage biting a human being can be 

catastrophic, but the severity of a “green” snake bite can be light particularly if treated on time. 

Control measures are put in place to mitigate the severity once an event has occurred. In the 

above, activity the availability of treatment for the snakebite is a measure that reduces the severity 

of the bite. 

Risk = Severity x Likelihood 
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Risk levels should be determined for all activities at the well site based on likelihood and severity. In 

the matrix below risk level is calculated from 1 (very low) to 25 (Extreme). Control Measures can be 

put in place to reduce the severity and likelihood of that activity so that the overall risk level is 

reduced. This is indicated by the white arrow. 

 

Figure 1 Risk Matrix 
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The HARC (Hazard assessment and risk control) is a template which allows you to classify hazards, 

determine the associated risk and put in place control measures to reduce the severity and 

likelihood of hazards. 

A Hazard record such as the one below can be completed for service quality or HSE related events 

For each Hazard an initial risk is determined based on likelihood and severity. Control measures are 

applied to reduce the likelihood as well as to mitigate against the severity. A residual risk is then 

calculated based on the control measures put in place. Refer to SLB-QHSE-S020 Hazard Analysis 

for more information.  

 A Blank HARC can be downloaded from the Extreme Intranet at the resources link for the manual.  

 

 

Figure 2 HARC form surveying procedures   
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1.3. JOB SAFETY ANALYSIS 

 A more elaborate Job safety analysis may be required for certain applications. A Job Safety 

Analysis (JSA) is a step by step review of the process or procedure to be performed at the job site. 

The JSA clearly identifies the safety issues during each step of that process. It requires the 

development of a plan for safely completing each step of the process. 

To help with the planning of a JSA, make a quick mental risk analysis of the required task by 

answering the following questions: 

 

• What is the task? (Identify task) 

• Why do I need to do the task? (Identify requirements) 

• Who is going to carry out the task? (Personnel required) 

• Where will I carry out the task? (Location satisfactory) 

• When will I do the task? Is time available? (Time satisfactory) 

• How am I carrying out the task? (Attention to job at hand) 
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1.4.  INJURY PREVENTION PROGRAM 

The (SIPP) Injury prevention program provides guidance on improving work habits to prevent 

injuries to the field staff. Posters below show the techniques in the SIPP program that can be used 

in the field to prevent Injury. 

HAND INJURY PREVENTION 

 

Figure 3 Hand Injury prevention 
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WARM UPTO WORK 

 

Figure 4 techniques to warm up 
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STAND BACK 5 X 5 

 

Figure 5 stand back 5x5 
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BODY CONTROL TECHNIQUES 

• Line of Strength 

• Side Stepping 

• Safe Working Zones 

• Smart Grip 

• Watch Your Head 

• Bracing and Spinal Alignment  

 

 

 

 

 

 

 

 

 

 

 

 

 

The key to maintaining control is by understanding how to use the body to improve our Power, 

Balance and Stability.  We can improve each of these areas by utilizing good techniques.  

The Body Control Techniques will decrease the stress and strain our bodies feel when we work. 

 

 

 

 

 

Figure 6  Body control techniques employed at the well site 
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LINE OF STRENGTH 

Orient your feet based on the direction of the force, to avoid working in Points of Weakness; use a 

staggered stance to work in the forward direction. 

• Everyone has a “Line of Strength” and two “Points of Weakness”; they are always with us, and 

shift depending on how we place our feet. 

• We need to place our feet in a position that enables us to eliminate working in a Weak Point, 

while shifting our work closer to our Line of Strength.   

• It is important to realize that with a SMALL change in stance, you can make a LARGE change in 

your strength and stability. 

 

 

 

Figure 7 Line of strength  
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SIDE STEPPING 

Maintaining stability and control by stepping into the Line of Strength. This technique can be applied 

in a variety of situations…for example, stepping down from a height, including stairs, and over 

obstacles, especially when carrying something. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PLEASE NOTE: It is better to remove the gloves while going up coming down from stair 

case if the gloves have grease or oil on them.  

• Side Stepping is nothing but taking the line of Strength and putting it into motion. Use a side step 

when you need extra balance and stability.   

• If you think about it, the act of walking is nothing but picking the foot up and falling into your Point 

of Weakness. This would be great if we always walked on smooth flat surfaces and never 

encountered any obstacles.  But the locations we work in are inherently dangerous and we must 

maintain balance as we maneuver in that environment. 

• A SMALL change in step can make a LARGE change in apparent strength and stability (over 

hazards, changing elevation or decline, narrow spaces, or pulling/pushing power). 

 

Figure 8 Side stepping while coming down from the rig floor 
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SAFE WORKING ZONE 

Adjust position & equipment to work in the green zone. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Get close to your work or bring your work closer to you. 

• Green and Orange zones are safe work zones; avoid working in the Red Zone whenever 

possible. Working in the Red Zone isolates stress on our shoulders and back, while working 

closer engages more muscles of the body. 

• Where we position ourselves in relationship to the tools and equipment we use determines how 

hard our bodies have to work. 

• Remember that by working in our Green and Orange zones we use strength and stability to help 

us maintain control. 

 

 

 

 

Figure 9 Block of wood carried close to the body in the green zone 
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SMART GRIP 

Use the strength fingers: These are the two bottom fingers: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Strength fingers activate the muscle groups of the lower arm, back, hips, and the muscles of the 

legs. You are using muscle groups that are spread throughout the body. 

• We get more power from the use of the bottom two fingers or the “Strength Fingers”. 

Concentrating on the strength fingers also improves your balance and stability by causing the 

large muscle groups to activate.  

• It is important to realize that even an INVISIBLE change in your muscle use can make a LARGE 

change in your strength and stability. 

 

 

Figure 10 strength fingers 
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WATCH YOUR HEAD 

Keep center of gravity within your stance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Watch your Head is about both balance and posture.  

• The head is heavy and as it tilts up or down it shifts our center of gravity; our head position also 

influences the position of our lower spine. 

• If we maximize our eye movement while minimizing our head movement, we can make a LARGE 

change in our balance and stability, while also promoting neutral alignment of the spine. 

 

 

 

 

 

 

Figure 11 keeping the center of gravity within your stance 
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BRACING AND SPINAL ALIGNMENT 

This involves correct body posture and neutral alignment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• By maintaining our neutral S-curve, and by bracing, we cut down on the forces across the discs 

of the spine. 

• In regards to bracing, placing your hand in your point of weakness as it falls in relationship to 

your line of strength creates the strongest position; consider the position of a bipod versus tripod.  

 

 

 

 

 

Figure 12 correct Posture and neutral alignment 
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2. RIG SITE 

 

2.1. ARRIVAL AT THE WELLSITE 

Upon arrival to the Rig Site: 

• Report immediately to the person in charge and sign the log. 

• Take a Rig Site orientation of the working environment by the person in charge. This will help 

identify potential drilling hazards such as overpressure, H2S, etc. 

• Attend all rig safety meetings. 

• Read the Station Bill and know the location of your accommodations. 

• Walk around and learn the location of the work areas. 

• Understand all emergency signals, escape routes, smoking areas, and other Rig Site safety 

rules. 

• Set up logging unit so that the rig alarms can be heard clearly inside. 
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2.2. PPE (PERSONAL PROTECTIVE EQUIPMENT) 

Wearing fit-for-standard PPE is a requirement of employment and safety at the rig site or work area. 

PPE has been selected with job function, activity, and environment in mind.  PPE is used as a 

mitigating factor after preventative engineering and administrative controls have been put in place. 

The purpose of PPE is not to prevent injury, but to reduce the severity of injuries to employees, 

contractors, 3rd parties, visitors. The following is a list of Mandatory PPE at the well site. 

 

 

 

 

 

 

 

 

Figure 15 flame retardant wear or coveralls 

 

 

 

 

 

                                                  Figure 17    Plugs                      Figure 18 Gloves 

 

Figure 13  safety glasses Figure 14 Hard hat 

Figure 16 steel Toe 
Shoes 
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2.3. MECHANICAL LIFTING 

All mechanical lifting operations shall be conducted in a way that minimizes these risks to an 

acceptable level, through careful planning, management of required equipment. 

Careful planning is key to ensuring safe lifts. For this reason, a Lift Plan is required for every lift 

such as lifting the Tool to and from the Catwalk at the well site 

Routine tasks may require a generic Lift Plan based on the Job Safety Analysis (JSA). The FST at 

the well site will determine the appropriate plan for activities. A pre-lift meeting held prior to 

conducting any lifting operations. This should include: 

• Load details 

• Personnel requirements 

• Operational restrictions 

• Equipment certifications and suitability 

• Work Instructions 

• Communication modes 

• Emergency plans 

• Restrictions on lift 

• Simultaneous operations 

• Permit to Work (PTW) requirements 

For more information on mechanical lifting, see the QHSE-S013 policy. 
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PICKUP SLINGS 

Ensure that the Pickup sling used to lift the XEM tool from inside the collar is rated to750lb force. In  

“Slings” or the Slimpulse style pick up plates should be used instead of the Legacy plate. 

 

Figure 19 Legacy Pickup sling 

2.4. WELL INTEGRITY 

Well Integrity is of principal concern to all personnel working at a well site, Personnel working at well 

sites shall have an adequate understanding of Well Barriers, as well as the competence to establish 

and maintain the necessary physical Well Barriers that are part of the Extreme provided services.  

All personnel working directly or indirectly on wells or with the Well Barrier equipment shall ensure 

the following:  

• Compliance with and understand of this standard via Level 1 Awareness training 

• Required certifications well integrity - competency 

• All Extreme employees have an obligation to stop work that is regarded as being unsafe 

(Q-stop). 

2.5. HAZARD AREA REGULATIONS 

Perform rig up of surface equipment according to the Extreme client, and regulatory agency policies 

and procedures. Failure to do so may result in a violation of hazardous zone regulations. Never 
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violate hazardous area regulations. Ensure that all required work permits have been obtained, and 

that safety inspections have been performed prior to commencing the task.  

Permits include: 

1. Hot Work Permits: Work which involves the use of, or possible creation of, any source of ignition 

within a hazardous area. Hot work permits are mandatory when picking up the XEM to the rig floor 

due to Spark Hazard. 

2. Cold Work Permits: This includes Work that is not capable of producing a source of ignition, 

under any circumstances. Any work affecting the integrity or availability of safety, or emergency 

systems (such as fire pumps, fire mains, shutdown systems, and fire and gas detection) requires a 

cold work permit.  

2.6. ELECTRICAL 

SURFACE EQUIPMENT 

Within rigging up the surface equipment 

• Verify the incoming power supply voltage 

• Ensure all the Power supply sources are grounded 

• Ensure the Rig Equipment including Top Drive, Compressors, Mud Pumps are grounded 

• Lock out and tag out any switches you must leave unattended while you work 

• Routinely check for any signs of wear (i.e. fraying, cracking, melting or cords being pinched); 

replace worn cords immediately. 

• Protect all the cables from being crushed or damaged (it may be necessary to run Sensor 

cables across the ground). There is a little risk of electrical shock from damage to the cables, 

but cable damage will affect system reliability. 

• Keep all liquids away from copiers, fax machines, computers, etc. 

• Never slice electrical cords or remove the grounding prong from a three-prong plug, 

• Always unplug equipment at the outlet. Ensure equipment is unplugged if maintenance is to be 

done. 
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SHOCK HAZARD FROM TOOL 

The XEM tool transmits its signal via a potentially high current and voltage. Any time the tool is in 

transmitting mode and not completely in the hole, there is the potential for shock situations. The 

primary risk mitigation minimizes the need and possibility for the tool to be in transmitting mode 

while on the surface.  

The operating mode of the tool has been structured so that the pressures sensors need to see a 

pressure >100 psi and the vibration sensors need to detect vibration for the tool  to provide data. 

There is a risk of shock when the tool is being programmed, so do not make contact above and 

below the landing spider at the same time as shown in the figure below. 

 

Figure 20 Shock hazard when programming the tool 
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When loading/unloading the tool from the Drill collar, If the tool is transmitting, a voltage potential 

exists across the landing spiders.  

Do not touch the areas circled in the figure below at the same time. 

 
Figure 21: DPG Shock Hazard While Programming on Surface 

 

2.7. PRESSURE 

At the well site 

• Pay attention to the pressure hoses and flexible control lines which contain fluid under pressure. 

•  Pay attention to trapped pressure when dis-assembling a tool that has come out of surface. 

• Ensure that the pressure at the well site does not exceed the equipment specifications. 

Additional guidelines for working in pressure can be found in the OFS Pressure Standard (Standard 

14). 
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2.8. BATTERIES 

2 different types of batteries can be used in the XEM Battery probe.  

 

Lithium Thionyl chloride batteries: 

 

 These are potentially volatile batteries used for most applications due to high energy and life 

capacity. They have a 50 Ampere Hours capacity and can be used for longer durations. There is 

however a risk that the batteries can rupture in severe or very harsh drilling conditions.   

Lithium batteries are available in 150°C and 165°C packs. 

 

When using Lithium battery ensures that the Manufacturer MSDS Material Safety data sheet and 

the battery event kits are available. Additional information on the batteries is given in the 

specifications chapter. 

 

 

Alkaline batteries 

Alkaline batteries are similar to the batteries commonly used in appliances at home and are typically 

non-volatile and are used for high shock and vibration work (typically air drilling applications),  

While the Alkaline Battery Pack is still susceptible to damage from high shock and vibration levels, 

any resulting “battery incident” is relatively benign compared to a Lithium pack, which drastically 

reduces the severity of any resulting HSE issues.  

The Extreme Engineering Alkaline battery pack is designed to work with the battery manager much 

like a lithium battery pack. However, because the alkaline battery pack can run to a lower voltage 

without the same safety concerns of a lithium pack, special firmware is needed that removes the 8V 

battery protection cut off voltage for use with Alkaline. 

Alkaline batteries have a 15-20 Ampere Hour capacity. The capacity however is affected if the 

battery has undergone shock and vibration even if not used up. Any pack with a loaded voltage 

(running the tool but not transmitting) of 9V or less should be considered depleted. 
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2.9. MSDS LITHIIUM BATTERY 
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     MSDS Page 1/4 

 

MSDS Page 2/4 
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MSDS Page 4/4 
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MSDS Page 4/4 
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2.10. LITHIUM BATTERY EVENT KIT 

CONTENTS 

You MUST have a Battery event kit (Extreme Engineering part number 04BATT0001 00B) onsite 

whenever Lithium batteries are used.  The Battery event kit contents are illustrated in the figure 

below.  

 

Figure 22  Battery Event kit contents 
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INVENTORY 

The part number and the quantity of the items in the battery event kit are given in the figure below. 

 

Figure 23 Battery event kit inventory 
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INSTRUCTIONS 

The following guidelines describe how to use the Battery Event kit in the event of an incident. 

 

Figure 24 Battery event kit instructions to use 1/2 
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Figure 25 Battery Event kit instructions 2/2 
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2.11. LITHIUM BATTERY SHIPMENT AND STORAGE  

The battery probes should be secure in kit boxes when not in use. When used in the tool string on 

surface place in a designated clean area. Refer to section 4.2 on transporting the Lithium batteries.  

 

2.12.  LITHIUM BATTERY CONTENTS  

When used properly, lithium batteries present no hazard to personnel. However, under certain 

circumstances, lithium batteries can pose serious health risks. During normal operations (such as 

connecting probes at surface, and testing), no protective equipment is required. If proper 

precautions are not taken, the internal components of the battery cell can pose a very serious health 

threat.  

Lithium batteries contain lithium metal. When this metal is exposed to water, it produces hydrogen 

gas and heat; this combination will ignite. The battery also contains thionyl chloride. When thionyl 

chloride is exposed to humid air, it produces corrosive hydrochloric acid (HCI) mist, and toxic 

sulphur dioxide (SO2 gas). 

Due to the presence of these materials, a ruptured lithium battery can be hazardous to you, other 

equipment, and the environment. The material safety data sheet (MSDS) for a lithium / thionyl 

chloride cell should be reviewed by all personnel who are working in a location where lithium 

batteries are stored or used.  

 

CHEMICAL COMPONENTS 

Lithium Metal (Li) anode + Water: Spontaneously ignite, forming heat and hydrogen gas (H2). 

Lithium Metal (Li) anode + Heat above 180°C (356°F) = Fire and explosion, with the latter releasing 

shrapnel. Addition of Magnesium (Mg) increases the temperature rating.  

Thionyl Chloride (SOCl2) cathode + Water or Humid Air: Decomposes immediately into sulfur 

dioxide (S02) and hydrochloric acid (HCI); sulfur dioxide further reacts with water to produce 

sulfurous acid.  

Thionyl Chloride (SOCl2) cathode + Heat above 140°C (284°F): Decomposes to release chlorine 

and sulfur monochloride gases, slow reaction rate inside cell allows use at higher temperatures 

safely. The hazards outlined in the table below are only present in case of a venting or ruptured 

battery: 
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Toxic ingredients Toxic level (ppm) Comments 

Sulphur Dioxide (SO2) 500 Dangerous to life 

Sulphur Dioxide (SO2) 50-500 Acceptable for periods less than 30 minutes 

Hydrochloric Acid (HCl) 1000-2000 
Highly toxic and will cause severe respiratory 
distress 

Hydrogen Gas (H2) Not Applicable Flammable 

Thionyl Chloride (SOCl2) 10-100 Higher toxicity than SO2 

 

 Table-1 Toxic Ingredients  

Entry Path for Vapour and Liquids 

Potential Severity:  Serious 

Potential Loss: Personnel 

 

Table-2 Toxic Ingredients 

 

2.13.  LITHIUM BATTERY INCIDENTS  

VENTING 

Venting occurs when internal heat and pressure build up, causing a crack to form in the external 

structure. This exposes internal corrosive and toxic ingredients. 

RUPTURING 

Rupturing occurs when a battery cell is broken apart due to external force such as crushing, cutting, 

or puncturing. This exposes the internal corrosive and toxic ingredients. 

EXPLOSION 

Explosions can occur when a rapid build-up of internal heat and pressure cause a violent release of 

the internal corrosive and toxic ingredients. Explosions project shrapnel, and may result in a 

dangerous lithium fire. The chemical vapors released from a lithium battery rupture are toxic by 

inhalation. Additionally, the vapor and liquid forms of these chemicals are very corrosive and 

irritating to the eyes (may cause blindness), skin (may cause blistering burns), respiratory tract, and 

mucous membranes—nose, mouth, and throat. Prolonged exposure to the vapors may cause lung 

damage and/or eye, skin, and mucous membrane irritation. 
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REPAIR AND DISPOSAL 

Field repair of lithium batteries should not be performed at any time. The battery probe should be 

properly isolated and shipped back for proper repair. All battery probes should be shipped back to 

Extreme for proper disposal. 

In the event of a battery emergency, such as a rupture, or if you suspect that the lithium batteries 

have vented or exploded, contact Extreme Engineering. Remove all personnel from the tool area, 

and keep them upwind, if possible.  

Never attempt to clean the exploded/vented probe with water, as lithium can react violently with 

water, and produces ignitable hydrogen gas. Allow trained employees to handle damaged lithium 

batteries.  

 

FIRE 

In the unlikely event that there is a fire with a lithium battery, the hazard in a fire is of explosion due 

to internal heat build-up. Explosion releases toxic, corrosive vapors and (possibly) small quantities 

of liquid lithium. The danger from these quantities of lithium metal in a fire is minor compared to the 

energy of the battery explosion. 

• Evacuate the area immediately. 

• Do not attempt to fight a fire involving lithium batteries due to explosion hazards, unless loss of 

life is imminent. 

• Use the information provided in the MSDS sheet for the type of extinguishers to be used. 

Unless the housing is ruptured there should be no particular hazard associated with using any 

specific type of media. The judgement should be made by qualified professional firefighters.  

• Do not fight this type of fire from close range, as elevated temperatures may cause the lithium 

battery packs to explode. 

• If a pack explodes, exposing lithium metal, do not use water, CO2, or halogen extinguishers, 

and avoid fume inhalation. Lithium, if exposed, has a vigorous reaction with water forming 

corrosive alkaline liquid and hydrogen gas. These types of gas are toxic, corrosive and 

explosive in the right concentrations. 

• Spread baking soda over all exposed parts which are not burning 
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LITHIUM BATTERY OVER DEPLETION 

Battery hours/ usage must be properly tracked. Do not deplete the battery beyond normal tool EOL 

(end-of life) voltage. Over-depletion can lead to build up of pressure inside the housing, 

venting, and possible explosion. 

LEAKAGE 

Electrolyte may leak from a battery due to rupture downhole. The electrolyte in the lithium battery is 

either thionyl chloride or sulfuryl chloride. Both are corrosive and react violently with many 

substances, including human tissue, producing corrosive by-products.  

Special care should be taken with cells that are warm to the touch, swollen, or which have leaked 

electrolyte. Gloves, goggles, common rubber lab-apron, and rubber boots should be worn when 

handling leaking or ruptured batteries. Any cells that are damaged should be neutralized, wrapped 

in plastic and sealed for transport. 

If leakage occurs, the electrolyte may be neutralized with baking soda (NaHCO3). Flushing with 

fresh water is beneficial to dilute the chemical, but does not neutralize electrolyte, and must be 

avoided if there is any risk of contact with lithium metal. 

 

SURFACE AND DOWNHOLE EXPLOSIONS 

Surface explosions might happen either due to crushing or accident conditions, or if they are fully 

depleted on surface (i.e., forced over discharge). 

There are many possible explanations for down hole explosions of lithium batteries: 

• Excessive shock or vibration to the equipment, inducing internal short circuits; 

• Erosion of the battery probe due to abrasive mud and/or high flows; 

• Fluid from another point in the tool string migrating to the battery probe; This causes a short 

circuit of the battery; This would also raise the battery probes internal pressure to down hole 

hydrostatic pressure, causing compression of the cells and internal short circuits; 

• Excessive run times with a single battery may lead to total battery depletion and a risk of cell 

explosion. This may also occur if the tool is stuck in the hole.  

When tripping out, take appropriate safety precautions and disconnect the tool from the batteries as 

soon as possible. When the load is removed, the battery is safe. 
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When any of the above scenarios occur during operations, a significant explosion may occur, 

causing rupture of the battery probe. Well fluid will enter the probe, and will react with the lithium 

and flush out the corrosive liquid cathode fluids from all exposed cells. 

Thus, on retrieval to surface, there is little danger of either continued explosion or venting of toxic 

fumes. However, in all cases, the batteries should be handled using the lithium battery emergency 

kit. 

 

TOOL RECOVERY FROM COLLAR 

If a tool is suspected to have suffered a battery failure or have been fully depleted, the following 

procedures can be used to minimize risk to personnel at the well site. 

 

IF TRIPPING OUT 

1. Clear the Rig Floor of non-essential personnel and inform the client and your Command Centre 

of possible safety hazard before tripping out. 

2. Explain the situation to the rig crew and put on full PPE (splash suit, gloves, goggles, and 

respirator). Only personnel equipped with PPE should be on the Rig Floor. 

3. Carefully remove the MWD collar from the drill string and lay it down on the catwalk. 

 

LAYING DOWN THE COLLAR 

1. Move the collar to a safe work area. Place a PVC sheet under the collar to be disassembled, in 

order to retain any fluid. The collar should be horizontal and on the ground if possible. 

2. Temporarily post an observer wearing PPE a safe distance from the tool to prevent access to 

the area where the tool will be disassembled. 

3. If required, others can resume normal Rig Floor activity (including installing a backup tool) 

without PPE. However, an MWD tool with the suspect battery must be attended to with the 

highest priority. The quicker the battery is disconnected, the lower the risk is for explosion due to 

over-depletion. 
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2.14. LITHIUM BATTERY FIRST AID MEASURES  

If there is exposure to lithium batteries follow the instructions below. 

• EYES:  Immediately flush eyes with water for 15 minutes, lifting the upper and lower lids 

occasionally. See a physician immediately.  

• SKIN: Immediately wash with plenty of water. Remove contaminated clothing. If irritation occurs 

or persists, obtain medical attention. 

• INHALATION: Remove to fresh air. Support respiration with oxygen, if necessary. If breathing 

discomfort occurs and persists, obtain medical attention.  

• INGESTION Rinse mouth with water. Drink two glasses of water or milk. Do not induce 

vomiting. Do not give anything by mouth to an unconscious person. See a physician 

immediately.  
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2.15. ALKALINE BATTERY  

The datasheet for alkaline battery cells used in the alkaline battery pack is illustrated in the figure 

below 

 

Figure 26 alkaline battery data sheet 
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2.16. BATTERY DO'S AND DON'TS 

BATTERY DO’S 

• Do use only in specified equipment.  

• Do disconnect and remove battery from tool if it is not in use.  

• Do store batteries according to local regulations. Temporary storage should be restricted, and 

adequately ventilated.  

• Do contact Extreme Engineering the battery if it is damaged.  

• Do inform management of any observed problem regarding lithium battery operations or 

storage.  

• Do review the MSDS for the Lithium /Thionyl Chloride Cell and the Alkaline Battery cell. 

BATTERY DON’TS 

• Don’t short-circuit a battery. A short-circuit may cause the battery to rupture and vent toxic 

vapors.  

• Don’t drop, hit, or otherwise abuse the battery, as this may result in the exposure of the cell 

contents, which are corrosive.  

• Don’t expose the battery to moisture or rain. Keep the battery away from fire or other sources of 

extreme heat.  

• Don’t incinerate. Exposing battery to extreme heat may result in an explosion.  

 

 

2.17.  XEM TOOL HANDLING 

1. Use special field tools and hand tools correctly to avoid damage to tool components; make sure 

hand tools are regularly maintained. 

2. Ensure that assembled backup tools are stored in a location that will prevent them from being 

damaged: offshore, be wary of crane loads, etc.; on land, protect from forklifts, trucks, etc. If a 

battery section is crushed sufficiently, the lithium cells may rupture. 

3. Perform routine inspections of the lifting equipment used for raising the tool into the derrick. 

Check all fasteners and cable condition. Replace any damaged equipment that may cause the 

tool to be dropped. 

4. Prior to lifting, ensure the pickup plate is certified and correctly attached to the Pickup Sling. 

5. Use particular care when lifting the tool into the derrick. Do not allow the tool to drag without 

being guided to prevent unnecessary bending or flexing. 
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6. When being lifted off the catwalk, the tool string has the potential to break at the ROTC Upper 

body. The high deflection and bending moment in the middle of the tool string causes this 

problem. Therefore, lifting the tool string in the field, ensure that there is one person positioned 

to support the tool string in the middle. 

7. When lifting the tool, the ROTC connector can break when it is laid down. While laying 

down the tool from the catwalk, exercise caution so that the ROTC does not break. 

8. Dust cap/end caps should be used to cover all connections of the down hole tool when the 

components are not in use. This will keep excess moisture and debris out of the connections, 

and prevent damage to O-rings and threads. 

 

 

2.18. COLLARS 

• Ensure that only certified and appropriate slings and shackles are used to move Schlumberger 

and Extreme collars. 

• Slings must always be double-wrapped around collars and secured with bolts. 

• “Tail” all collars during lifts (attach at least one guide rope to the lifting sling). 

• Remember, thread protectors are for protecting threads, not for lifting collars. 

• Never use hooks on the collar box or pin with the intention of lifting the collar. The connections 

will be damaged, as they are not designed for lifting. 

• Never expose collar threads unless making up the BHA or inspecting collars. Protect threaded 

connections at all times when the tool is not in use. 

• Do not permit crane or forklift operators to drop collars. This may result in damage to the collar. 

• Torque values should be clearly marked on all Schlumberger and Extreme collars and subs. 

These values should not be exceeded under any circumstances. 

• Stagnant mud left on the collar bore, and trapped in crevices formed between the down hole 

tool and collar ID, may attack and corrode the collar bore while racked back in the derrick or on 

the rig deck. Rinse collars before breaking them apart on the rig floor. 
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3. XEM TOOL STUCK IN HOLE 

 

• In the event that the Extreme tool gets stuck in the hole, do not rotate if the pumps are off. This 

will overheat the tools and destroy the electronics. 

• The following information should be provided to the Driller, Directional Driller and Company 

Representative from the specifications chapter. 

o Verify the maximum jarring load and tensile strength for the tool. 

o Ensure that someone is in the unit at all times monitoring the time log and rig activity. 

Watch for rotation with no flow and other actions that could damage the tool. 

o Identify the acid content for the tool. 
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4. TRANSPORTATION SAFETY 

 

This section will address specific issues during transportation and storage to protect equipment, 

personnel, and environment. 

 

4.1. PERSONAL SAFETY 

All Extreme Engineering personnel are required to comply with the company driving policy and 

QHSE standard S001for Journey Management and Driving. 

 

The following points highlight key concepts to ensure safety while driving to the job site: 

• Understand and enforce the active journey management program, which addresses local 

driving conditions and identified risks; 

• Maintain defensive driving certification and current commentary drives; 

• Always perform accurate pre-job checks before proceeding to the work site; 

• Make sure that everyone is wearing a seat-belt while traveling in the company vehicle; 

• Avoid substance abuse. 

 

4.2. LITHIUM BATTERY TRANSPORTATION SAFETY 

Lithium Batteries are classified as Hazardous Materials (or Dangerous Goods: IATA) during 

transportation, and as such are subject to special shipping requirements worldwide. Each field 

location must comply with different regulatory agencies depending on the specific carrier mode (e.g., 

air, rail, sea, and land).   

 

The truck or pickup carrying the batteries MUST have the MSDS sheet in section 2.9.  

 

The Lithium batteries are typically transported to the well site in housings certified for 15,000psi.  

The battery probe dust cap protectors are also rated for 15,000psi and have the Logo with a class 9 

and UN certification UN3091 (Lithium batteries contained in equipment).  
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Figure 23 Class-9 Logo UN3091 on Battery dust Cap 

 

If for any reason the batteries are removed from the probe and need to be transported 

accompanying paper work such be provided. If not transported in the Housing the UN ID will change 

to 3090 (Lithium batteries). Paper work such as the one in the following figure should be provided. 

This should not normally occur at the well site. 

 

Alkaline batteries do not require any paperwork for transportation. 
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4.3. COLLAR TRANSPORTATION SAFETY  

 

Extreme Engineering collars must be protected from damage during transportation. If the collar is 

being shipped, follow the guidelines below: 

• Install thread protectors on all connections prior to loading outgoing tools; 

• Ship collars in collar baskets when sending them offshore; 

• Ensure the address is labeled on all lifts; 

• Ensure that a copy of all accompanying paperwork is secured to the collar in a watertight 

package; 

• Upon arrival to the job site location, consider the following when preparing to move the collars 

around the Rig Site: 

• Properly rated slings must be double-wrapped around the collar when lifting;  

• Do not lift a collar by hooking into the thread protectors;  

• Understand local practices concerning transportation requirements. 
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1. Electrochem Lithium Thionyl chloride cells and batteries MSDS  

2. Panasonic LR20XWA alkaline – Zinc /Manganese dioxide 

3. Extreme engineering: 07-OPDC-0004 Battery event Kit Inventory 

4. Extreme engineering 07-OPDC-005 battery event Kit procedures 

5. Schlumberger QHSE Policy 

6. Schlumberger SLB-QHSE-S020 Hazard assessment and risk control 

7. Schlumberger Injury prevention posters courtesy Dave Duffy 

8. Schlumberger QHSE-S013 Mechanical lifting standard 

 

 

 

 

 

 

 


