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Risk Assessment 
M/s Sun Petrochemicals Private Limited (SunPetro) Company is engaged in the business of 

Exploration and Production of Crude Oil and Natural Gas. The company holds mining lease for 

Baola Gas field in Gujarat for exploration and production under Production Sharing Contracts 

(PSC) signed with the Government of India. 

The Baola field was awarded to Interlink Petroleum Limited (IPL) under production sharing 

contract (PSC) by Government of India for expeditious exploitation of hydrocarbon. Based on 

the interpretation of 3D data, one appraisal well Baola#8 was drilled in 2010-11 by IPL. PSC for 

Baola field was transferred to SunPetro on 10
th

Jun, 2016 by Ministry of Petroleum and Natural 

Gas (MoPNG), Government of India. Mining Lease for Baola Field was transferred and re-

granted to SunPetro from Interlink Petroleum Limited (IPL) on 13
th

Feb, 2017 by State 

Government. 

Exploration carried out in past by Oil & natural Gas Corporation Ltd (ONGC) has led to a 

discovery of gas with heavy oil in the well Baola#1 drilled in year 1970-71. Subsequently, five 

appraisal wells drilled by the ONGC, could not confirm the envisaged extent of the field. Only 

one out of six appraisal wells (Baola#5) resulted in hydrocarbon bearing. 

The Baola Field is located in Ahmedabad district of Gujarat; 36 km SW of Ahmedabad city and 

20 km SW of Nawagam Field of ONGC. The block is spread over an area of 4 sq. km. on the 

western rising flank of Ahmedabad – Mehsana tectonic block of Cambay Basin. Nearest village 

Salajada is located on outer periphery of the block with most part of the village outside the block. 

Currently 3 wells are already present in the Mining Lease area – B#1, B#5, and B#8; Baola # 8 

well in the field is currently producing the crude oil and is in testing phase. SunPetro intends to 

drill new wells in the field near the existing three wells. The estimated cost of the proposed 

project is INR 32 million per well. 

 

S. No. Parameter Description 

1.  Area Baola Field has a total Mining Lease of 4 Sq. KM  

2.  Location Baola Field is located in the Ahmedabad District of Gujarat,  

3.  Existing Capacity 
Baola Field has 3 wells currently. After new wells total 

capacity of 200 bbls/day is envisaged. 
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4.  Need of the Project 

The Proposed new wells in the Baola Field would increase the 

Crude Oil & Gas production of the region and create new 

opportunity for the locals. 

5.  
Power Supply & 

Source 

DG sets of about 1250 KVA x 2 nos. will be provided for 

drilling whereas electricity from State electricity board will be 

the source for Group Well Head Installation. 

6.  Site Connectivity 

Baola Field is well connected by Roads; Nearest railway 

station is Baola Station and is approx. 8 kms away. 

Nearest airport is in Ahmedabad city and is approx. 50 kms 

away. 

7.  
Existing 

Infrastructure 

SunPetro has one GGS and one Group Well Head Installation 

in the field 

8.  Alternative Site 

No alternate site is considered as all operations are to be 

carried out in the Baola Field area only. However, we have 

some flexibility to shift wells locations to few meters 

9.  Raw material required  

Drilling related material like HSD, Steel (in the form of 

casings) tubing and Chemicals like Baryte, Oil well cement 

and Bentonite would be required 

10.  
Land Form, Land use 

and land ownership 

Most of the land for the existing wells is Government land 

and also on lease basis. The land associated with producing 

wells is being acquired on Lease rental basis from the farmers. 

The land for the new wells may be acquired on lease basis. 

11.  Cost of the Project One well may cost about USD 0.5 million 

12.  Conclusion 

SunPetro proposes to carry out drilling of 6 wells in future. 

Besides drilling of wells, Construction of Group Well Head 

Installation and facilities near to the new wells may also be 

planned,  

The monetization of Baola Field not only would result in 

improved energy scenario for the country but will also 

generate opportunities for the local people and would help in 

the economic up-liftment of the region.  
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The company will adopt all the measures through its 

Environment Management Plan and Disaster Management 

Plans to prevent harm and damage to environment (if any) due 

to production/drilling activities in the Baola Field. 

 

All the Proposed facilities of drilling wells like fire fighting, electrical system, Pump house, 

Pipeline etc. would comply with national, international standards and M.B. Lal committee 

recommendations.  

The facilities required for operation of the project, viz., with associated facilities have been 

planned to be steel structure. Other facilities like RCC civil structure have been planned to 

accommodate control panels, HT/LT panels, Batteries etc. All the safety factors like wind load, 

seismic load, soil bearing capacity etc have been taken into account while designing the civil 

structures. 

This document is prepared by Mantec Consultants Pvt. Ltd. for Risk Assessment (RA) study for 

Drilling of Exploratory & Development Wells (6 Nos.) in Baola Field and to identify the key 

hazards and risks. By conducting this type of RA it should be emphasized that the focus is on the 

major, worst-case, hazards and impacts from surrounding area of these units, essentially in order 

to priorities the off-site risks and potential impacts to the public. 

Project Description 

The Project involves the monetization of Baola Field through Crude Oil and Gas production. The 

various activities of the project are: 

 Drilling of new wells in future 

 Construction of Group Well Head Installation 

Flow diagram displaying the steps involved from drilling of wells to putting the wells on 

production is as below: 
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Drilling Plan for Baola Field 

Drilling and well Completion 

In Baola field the Drilling TD is about 1000-1100 mtrs. The well construction will be done with 

two Casing policies and for this drilling rig of 150 ton or 750 hp will be deployed. Drilling rig 

package include Rig, capable to drill up to a depth of 2000 mtrs, carrier mounted from drilling 

contractor. In addition, other services such as Mud services, logging, cementing, site 

construction etc will be used. 

Well Drilling Strategy 

It is proposed to drill development wells for the two fields operated by SunPetro in same 

campaign so as to save on Mob-demob charges. This will also help in optimising expenditure on 

materials consumed.  The surface hole will be spud with open cellar to drill up to 50 mtrs.  

The main Drilling challenge is to avoid loss and mud channeling on surface. After drilling of top 

50 mtr, further drilling will be with control rate ROP. Surface hole will be drilled with bentonite 

Put on Production if Commercially Viable otherwise abandoned

Perforation 

(Gun Type)

Production Testing

Cased Hole Logging 

(Hole Section Wise) 

Casing & Cementation 

(Hole Section Wise)

Formation Evaluation

Hole Section wise (As and when required)

Drilling Appraisal / Development Wells
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mud and the lower 8 ½” section will be drilled with KCL POLYMER mud. While drilling shale 

formation, shale inhabitations chemicals will be used and to avoid differential stuck of pipe, 

proper lubrication will be added in Mud system.  Further mud improvement through monitoring 

will be carried out so that it will not damage the reservoir. 

Well Design and Well Completion (Production, injection, etc.) 

The wells will be drilled as vertical wells designed for two casing policy, for the wells drilled for 

true vertical depth of 1100 mtr. The well design consist of two casing 

1. The surface casing - 9 5/8” BTC L-80, 43.5 ppf  setting depth approx. 400-500 mtr and 

2. The Production casing - 5 ½” L-80,17ppf, Setting depth 1100 m. 

The planned Casing metallurgy is as follows: 

A. 9 5/8” Surface casing :  43.5 ppf, L-80 grade. 

1. Wall thickness   : 11 mm 

2. ID                  : 222.4 mm 

3. Collapse    : 26.3 Mpa. 

4. Internal yield strength pressure : 43.5 Mpa 

5. Pipe body yield strength  : 447 (1000 daN) 

6. Torque    : Torque up to Diamond mark on Csg. 

B. 5 ½” Production Casing 17 ppf, L-80 Grade 

7. Wall thickness   : 7.7 mm 

8. ID                  : 124.3 mm 

9. Collapse    : 43.3 Mpa. 

10. Internal yield strength pressure : 53.4 Mpa 

11. Pipe body yield strength  : 177 (1000 daN) 

12. Torque    : Torque upto Diamond mark on Csg 

The completion string is planned of 2 7/8” EUE tubing. The Well heads consist the 11”x 5M, 

FLG top, 9 5/8” bottom with 5 ½” slip on weld with 2” LP. Thread on side outlets for Surface 
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casing. Surface casing setting depth is planned at approx. 400-500 mts. The planned Tubing head 

spool consists of 11”x5M- 7 1/16”x5M with 2 1/16” side outlet v/v.  

Cementing of 9 5/8” casing is planned as single stage cementing, with shoe track of about 20 

mtr.  Cementing of 5 ½” casing is also planned as single stage cementing, with shoe track of 

about 20 mtr.  Cement weight will be between 1.35-1.65 Sg. Disposal of drill cutting will done 

as per standard Oil industry HSE policy. 

The wells in Baola field are planned as vertical wells. The vertical stand-off for casing setting is 

as per technical specifications. A typical well schematic is shown in figure below. 

 

 

1.1.1 Consequence Analysis 

Consequence analysis involves the application of the mathematical, analytical and computer 

models (PHAST software) for calculation of the effects and damages subsequent to a 

hydrocarbon/toxic release accident. 

Process Hazard Analysis Software Tool (PHAST) Software is used to predict the physical 

behavior of hazardous incidents. The model uses below mentioned techniques to assess the 

consequences of identified scenarios: 

 Modeling of discharge rates when holes develop in process equipment/pipe work. 
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 Modeling of the size & shape of the flammable gas clouds from releases in the 

atmosphere. 

 Modeling of the flame and radiation field of the releases that are ignited and burn as pool 

fire, jet fire, Overpressure (Blast Force) and flash fire. 

 Modeling of the explosion fields of releases which are ignited away from the point of 

release. 

1.1.2 Hazards Associated with exploratory drilling 

The details of major hazards that are associated with exploratory drilling are  

A. Fire and Explosions 

 Hydrocarbon leak due to loss of containment; 

 Non process hydrocarbon leaks (diesel, fuel oil, etc); 

 Non-Process Fires; 

 Storage Fires; and 

 Control systems failure including electrical failure in control room. 

B. Impact and Collisions 

 Road traffic accidents; and 

 Objects dropped near wellhead facilities. 

C. Loss of Station-keeping/Loss of Stability 

 Structural failure; and 

 Equipment failure. 

D. External Hazards 

Failure due to extreme weather, strong vibrations, strong winds, dust storms, earthquakes and 

sabotage.  The effect of extreme environmental conditions, such as severe weather or earthquake 

is considered as part of the structural failure considerations. 

The detailed description of the frequency, event analysis and consequence analysis of each 

hazard is discussed in following sections: 
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1.1.3 Blowouts during Drilling / Testing Operations 

1.1.3.1 Causes of Drilling Blowouts 

Well control can be lost because of: 

 Formation fluid entry into the well bore; 

 Loss of containment due to mal-operation (e.g. during wire lining); and 

 Wellhead damage (e.g. by fires, storms, dropped objects, etc). 

1.1.3.2 Causes of Production Blowouts  

Blowouts during production are commonly caused by well interventions such as workovers, wire 

lining, snubbing, and coiled tubing operations, although the well equipment in normal operation 

initiates some production blowouts. 

1.1.3.3 Blowouts due to External Causes 

Possible external causes of blowouts include: 

 Escalation from process fire  

 Structural collapse  

 Military or pirate attacks  

These should not be included in the analysis of blowouts if they are separately modelled under 

the other hazard categories. However, for simple studies that do not model such escalations in 

full, it is appropriate to include them as blowouts. 

1.1.3.4 Blowout Frequencies 

 Data Selection 

Blowout frequency estimates are obtained from a combination of incident experience and 

associated exposure in a given area over a given time period. Ideally, a blowout frequency 

should be estimated from recent experience in the country's operations context and on the type of 

installation for which the risks are to be predicted. In practice, there have been so few blowouts 

that a large geographical area and a long time period are required to obtain statistically reliable 

frequencies.  

 Severity of Events 

The severity of the events included in the analysis has an influence on the resulting frequency. It 

is desirable to distinguish between full blowouts and more minor well control incidents, but the 

distinction is not always clear. Full blowouts are of the greatest concern, but may be too 
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infrequent to give reliable frequencies. Well control incidents are more frequent, but are less well 

reported. 

 Measures of Exposure 

The measure of exposure determines the units of the resulting frequency. Which measure of 

exposure is appropriate depends on the requirements of the study. Blowout frequencies may be 

expressed in various forms: 

 

 Blowout frequencies per installation year are useful for simple studies, where it is not 

necessary to take the number and type of wells into account, or the level of drilling activity on 

the platform. This measure is useful for drilling rigs, where drilling activities are in progress for 

most of the time; 

 

 Blowout frequencies per well drilled are relevant to blowouts during drilling and completion. 

This measure is useful for integrated installation where the amount of drilling varies through the 

installation’s life; 

 

 Blowout frequencies per well year are relevant for blowouts during normal production; 

 

 Blowout frequencies per well operation are relevant to blowouts during workover and wire 

lining. This measure is useful when it is necessary to take into account the level of workover and 

wire lining activity. Alternatively, the frequency may be included in the production blowout 

frequency per well year, using an average rate of workovers or wire lining per well year. 

 

All these approaches are to be used where appropriate.  The annual blowout frequency for the 

installation is obtained by multiplying the blowout frequencies per operation or per well year by 

the number of wells drilled, completed, in operation or being worked over each year. For a drill 

rig, this is a constant at a given level of activity. For a production installation, the blowout 

frequency is usually highest during the drilling years early in its life. 

1.1.3.5 Risk Criteria 

Individual risks are the key measure of risk acceptability for this type of study, where it is 

proposed that: 
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Risks to the public can be considered to be broadly acceptable (or negligible) if below 10
-6

 per 

year (one in 1 million per year). Although risks of up to 10
-4

 per year (1 in 10,000  per year) may 

be considered acceptable if shown to be As Low As Reasonably Practicable (ALARP), since in 

India no any standard has been set, it is recommended that 10
-5

 per year (1 in 100,000 per  year) 

is adopted for this study as the maximum tolerable criterion. 

Risks to workers can be considered to be broadly acceptable (or negligible) if below 10
-5

 per year 

and where risks of below 10
-3

 per year (1 in 1000 per year) may be considered acceptable if in 

ALARP.  

1.1.3.6 Location specific individual risk (LSIR) 

The Location specific individual risk (LSIR) is risk to a person who is standing at that point 365 

days a year and 24 hours a day.  

1.1.3.7 Individual risk to worker (ISIR) 

The personnel in respective terminals are expected to work 8 hour shift as well as general shift. 

The actual risk to a person i.e. “Individual Specific Individual Risk (ISIR)” would be far less 

after accounting for the time fraction a person is expected to spend at a location. 

ISIR Area = LSIR X (8/24) (8 hours shift) X (Time spent by and individual/8 hours) 

ALARP summary & comparison of Individual risk with acceptability criteria. 

The objective of this RA study is to assess the risk levels of the project with reference to the 

defined risk acceptability criteria and recommend measures to reduce the risk level to As Low 

As Reasonably Practicable (ALARP). 

The comparison of maximum individual risk with the risk acceptability criteria is shown in 

Figure below: 
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1.1.3.8 Societal risk 

It is the risk experience in a given time period by the whole group of personnel exposed, 

reflecting the severity of the hazard and the number of people in proximity to it. It is defined as 

the relationship between the frequency and the number of people suffering a given level of harm 

(normally taken to refer to risk of death) from the realization of the specified hazards. It is 

expressed in the form of F-N curve. 

1.1.3.8.1 Societal risk acceptability criteria 

A formal risk criterion is used at all for societal risk; the criterion most commonly used is the F-

N curve. Like other forms of risk criterion, the F-N curve may be cast in the form of a single 

criterion curve or of two criterion curves dividing the space in to three regions – where the risk is 

unacceptable, where it is negligible and where it requires further assessment. The latter approach 

corresponds to application to societal risk of the ALARP principle. Risk criteria for the 

Netherlands have been considered for the present study. F-N curve of the station is represented in 

Figure below- 
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Societal risk criteria are also proposed, although these should be used as guidance only. A 

criterion of 10-4 per year is recommended for determining design accidental loads for on-site 

buildings, i.e. buildings should be designed against the fire and explosion loads that occur with 

a frequency of 1 in 10,000 people per years. 

1.1.4 Top risk contributors (Group Risk) 

The present major contributing scenarios to societal risk from station/terminal are within the 

ALARP region. 

1.1.5 Conclusions and Recommendations 

Although the results of this Risk analysis show that the risks to the public are within the ALARP 

region, they will be sensitive to the specific design and/or modeling assumptions used.  

The major conclusions and recommendations based on the risk analysis of the identified 

representative failure scenarios are summarized below: 

 The drilling points & borehole are to be covered as per the prevailing practice of safety 

management system of Oil Industries. 
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 It is necessary to provide extensive fire detection system as per OISD guidelines. Operators 

should be well trained about the fire and gas detection system. 

 It is recommended to have necessary provision for emergency stop of critical equipments 

from control room (during commissioning) in the event of major leak/flash fire. 

 The vehicles entering the station should be fitted with spark arrestors. 

 Routine checks to be done to ensure and prevent the presence of ignition sources in the 

immediate vicinity of the flammable material (near boundaries). 

 Clearly defined escape routes shall be developed for each individual plots and section of the 

project area taking into account the impairment of escape by hazardous releases and sign 

boards be erected in places to guide personnel in case of an emergency. 

 Windsocks shall be considered at the site to ensure visibility from all directions. This will 

assist people to escape in upwind or cross wind direction from flammable releases. 

 In order to further reduce the probability of failure of catastrophic rupture and equipments, 

critical equipments shall be identified and inspection methodologies to be finalized for 

continuous monitoring during operation and shutdown maintenance. 

 The active protection devices like fire water hydrant, water monitor and other protective 

devices shall be tested at regular intervals. 

There should be an SOP established for clarity of actions to be taken in case (during drilling and 

production) of fire/leak emergency 

1.1.6 General Recommendations 

1. Ensure that combustible flammable material is not placed near the Critical instrument at the 

site. These could include oil filled cloth, wooden supports, oil buckets etc. these must be put 

away and the areas kept permanently clean and free from any combustibles. Secondary fires 

probability would be greatly reduced because of these simple but effective measures. 

2. Hydrocarbon detectors should be provided at every drilling point. 

3. Proper lighting arrangements and CCTV should be provided at drilling points for new 
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facilities inside the drilling site. 

1.2 Oil Spill Emergency Plan 

Scenario: Oil spill:  

An oil spill is defined as an undesired / unplanned release of oil into land or water. 

Probable Cause: 

 Overflow from storage Tank due to operational mistake 

 Oil Overflow from slop tank due to torrential rain 

 Oil Tanker Toppling in the site 

 Oil leakage from Stuffing Box gland ( Artificial Lift Pump) 

An initial assessment of the situation required to be carried out in liaison with the OSC/ ERT 

coordinator.  Assessment and control measures shall only be carried out after taking the required 

precaution.  

The assessment shall include the following: 

 Identification of possible ignition sources that could lead to fire. 

 Identification of the source of the oil spill & action to stop it 

 Approximate volume of the oil spill. 

 Isolating the incident area 

Communication 

OSC shall communicate to ERT Leader, Fire Station if required, Manager-HSE 

ERT coordinator & ERT Members. 

 Personnel should be made aware that there is a Hazardous situation.   

 Possible dangers may include Fire & Land contamination etc.   

 Every precaution should be taken to avoid injury to personnel whilst making area 

safe.  

  If it is safe and feasible, effort should be concentrated on means of isolation of 

the source, basic containment of the oil spill and removal of ignition sources. 

 Necessary control measures such as demarcation of No Smoking/ ignition source 

area shall be enforced. 

 Resource required to lift the spill oil 
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 Spread of Saw dust remove contaminated Oil 

 Flushing with Hot water/Cold water to remove soaked oil from soil. 

 Finally removed oil shall be collected from Oil Pit. 

Stand down criteria 

 ERT Leader will end the emergency when:  

 The oil spill has been removed and the site is restored. 

 There is no immediate possibility of further oil spillage.  

Table Error! No text of specified style in document..1: Oil Spill Emergency 

Response Procedure 
PROCEDURE 

Event: OIL SPILL 

Probable Cause of Event  & Point of Occurrence: 

Oil spill from storage tank due to operational mistake, Oil spill from Artificial Lift Pump 

Polish rod, 

CONTROL MEASURE [TO PREVENT FURTHER ACCELEARATION OF 

EVENT] 

No Key Personnel Activities to be Performed 

1 
1

St
 Person Shout:  HELP - - - HELP - - -  HELP 

 

2 
OSC 

[Shift I/C] 

 Shall rush the incident spot along with ERT Co-

coordinator. 

 Access the situation 

 Running Equipment shall be kept on safe 

Operating Mode 

 Action plan for the Emergency 

 Communication: Requirement for Fire Tender (if 

required), ERT Leader, Mg.-HSE 

 Log keeping 

3 
ERT Coordinator 

[Operator] 

 Action plan to be explained to ERT members.. 

 Running Equipment to be secured to safe 

Operating mode. 
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 Power Cutoff if required. 

 Source of Combustible material to be cutoff.  

 Ignition Source to be cutoff to prevent occurrence 

of Fire. 

4 

ERT Members 

[Technician, Helper, 

Security personnel, --] 

 Affect Oil spill area to be secure to prevent further 

spread of Oil spill. 

 Collection of Oil manually & to be stored in 

Barrel if possible. 

 Spread of Saw dust for soaking Oil & collection of 

Oil soaked saw dust for further disposal. 

 Effected area to be cleared for safe movement for 

Fire Tender for water spraying if required. 

 Splashing of Water or spraying of water gently to 

remove Oil from affected area. 

 Effluent water to be allowed to Oil pit for 

separation & collection of free Oil. 

  

RECOVERY MEASURE [ TO START OPERATIONIN IN  A SAFE MANNER AT THE 

EARLIEST] 

5 

ERT LEADER & Mg. HSE Shall Visit the site & Preliminary Enquiry. 

Assess the situation for Unit restart & clearance 

to startup if it is Safe. 

6 
OSC Systematic Checkup before Unit Startup. 

Clearance for Unit Startup. 

7 
ERT Coordinator& ERT 

Members 

Effected area to be clear for Safe Operation. 

Unit Startup& Parameter Monitoring 

RESOURCES AVAILABLE AT SITE  

CO2 Cylinder: 02 Nos. for Electrical Fire only. 

DCP Trolley: 02 NoS. for A,B,C type Fire 

EXTERNAL SUPPORT REQUIRED [ If any] 
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FIRE Tender 

 


