YT 2T T*TTRA

< )l ”“_‘; IV

AR W Pl

A STUDY OF TASK RISK ASSESSMENTS PROCESS & REVIEW OF 20 TRA’s of PANNA,
MUKTA & TAPTI PRODUCTION PLATFORNMS OF BGEPIL

Summer Project
By
S. VENKATANARAYANAN
Submitted to University of Petroleum and Energy Studies, Dehradun
In partial fulfilment of the requirements for the degree of
MASTER OF TECHNOLOGY
Approved as to style and content by:

Dr. Nihal Anwar Siddiqui Mr. Vrijesh. K. Gupta
Sr. Lecturer, Sr. Manager, HSSE,
COE, UPES BGEPIL, Mumbai
(Internal Guide) (External Guide)

UPES - Library

INEHEI
DI1691

VEN-2005MT August-2005

Major Subject: Health, Safety, & Environment

F PETROLEUN g pro

s = Yy
LIBRARY %,
Acc No ﬁ‘\GO‘ )

Date a\\\m, %

g

__—-/ \\'\

N
N
N



ACKNOWLEDGMENTS

I express my sincere gratitude to Mr. Devendra Katiyar, Head-
HSSE, BGEPIL, Mumbai, Mr. Vrijesh. K. Gupta, Sr. Manager,
HSSE, BGEPIL, and Mr. Rajeev. R. Singh, Manager-HR, BGEPIL, for
having given me an opportunity to gain such a wonderful learning
experience and Mr. Jawaharlal Raina, PVC, UPES, Dr. B.P. Pandey,
Dean, COE, UPES, and Dr. Himmat Singh, Director-M.Tech
Program, COE, UPES for having helped me get this opportunity.

My gratitude goes out to Mr. Vrijesh.K. Gupta, Sr. Manager, HSSE,
BGEPIL, who also happens to be my external guide for this project
and Dr. Nihal Anwar Siddiqui, Sr. Lecturer, COE, UPES, who is my
internal guide for their valuable guidance, their support and their
patience in helping me bring this summer project to completion.

My gratitude also goes out to Mr. A. Jeevnath, Manager HSSE,
BGEPIL, the Offshore Installation Managers and Assistant
Managers of PANNA-MUKTA, & TAPTI process platforms, Mr.
Dasika Sampath Kumar, Field Engineer, HSSE, BGEPIL, and Mr.
Shuvendu Acharya, Associate Manager, HSSE, BGEPIL who
where actively involved in guiding me in my project.

I thank Ms. Shamitha Gomes, Secretary, HSSE, BGEPIL, for all
her assistance in my project.

I am ever grateful to Mr. Katiyar, Mr. Gupta, Mr. Jeevnath, Mr.
Sampath, and Mr. Shuvendu, for attending meetings called by me, in
spite of their pressing engagements to discuss my project. Their
feedback was very helpful in bringing my project to a successful
completion. There were many others in BGEPIL who helped in various
ways, so that I could visit their offshore process platforms to study
and comprehend their systems. My thanks are due to them all. I may
mention here that I will fondly remember their kindness and
cooperation for a long time. Finally I wish to express my thanks to all

my classmates for their support and encouragement.



CERTIFICATE

This 1s to certify that Mr. S. VENKATANARAYANAN, a
student of M.Tech Health, Safety and Environment,
bearing H.T. No R-070204004, at University of Petroleum
and Energy Studies, Dehradun, has carried out a summer
project titled RISK MANAGEMENT IN PETROLEUM
OPERATIONS, REVIEW OF 20 TRA’s of PANNA & TAPTI
at BG EXPLORATION AND PRODUCTION INDIA LIMTED,
Mumbai, during the period 8% June 2005-31%% August
2005. The work is certified as bonafide.

n
9y A,f&'s
Mr. Vrijesh. K. Gupta
Sr. Manager, HSSE,
BGEPIL, Mumbai
(Internal Guide) (External Guide)

(S







INDEX
1. ACTIVITIES CARRIED OUT BETWEEN 8TH JUNE-31ST AUGUST-20055

ZABETRALT ..o v s i s s s s s sosivssi i s 6
3. A CRITICAL REVIEW OF BGEPIL HSSE MS ...cccoiniiiiniinniiiiineeeieeenenenes i
3.1 BRIEF SUMMARY OF BGEPIL HSSE MS......ccniiiiiiriiiieicnssneeenensesssnncns 8
3.2 CRITICAL EVALUATION OF THE HSSE MS ......cccocciinniiminnnnisssssssisssacns 12
4. OVERVIEW OF BGEPIL’S PANNA, MUKTA, TAPTI PLATFORM
OPERATHONS. cccossminsiismsmamimmimasimiammisnmimsieisisssiavirssminssscsis 12
4.1 THE PANNA-MUKTA, TAPTI JOINT-VENTURE PARTNERS................ 15
4.2 FIELD EOCATION AND GEOELMGEY . ...conimmmniiminisnnsissansbusssmin i 15
4.3 HYDROCARBON RESERVES: ......iiietieicttncnntisneennnnesnssssenns 16
44 PRODUCTION PROFILE osuoisisvsssnsos saissmsmstassssstsmsmisssassisianmseiisss 16
4.5 OVERVIEW OF EXISTING PANNA FACILITIES .......ccccivviiiiieicninniene. 17
4.6 PROCESSING PLATFORM PPA.......cccanvasussmssossviserssemussusssvsssssstensvissasas 17
4.7 PR PLATEORNML o s siomsnassssmstsns i nsasis i aonsis 19
4.8 EXPORT PIPELINE & SINGLE BUOY MOORING (SBM) ......ceveuurennennee 19
4.9 OVERVIEW OF EXISTING TAPTI FIELD FACILITIES:.....ccccevvrurrerinnne 20
5. MAJOR HAZARDS OF OFFSHORE OIL AND .....ccoiicinnminiiiiciniinnniieicsinnens 23
Ly S PROIDIUICT TN nviniinsvssnsosssssmmins ot i s i e s sosssss s s dossssines 25
3.1 PRODUCTION OPERATIONS ..cocoussssscesusamassssnsasssnesesssssssusesssassssvsisssassssnass 26
3:d LIVING QUARTERS.....coccmusimsmmmsssisisessmuswaniomnavasy sivsossssisesin 27
S MARINE TRANSPORT «...ocanmmmmaiimmmisesamsmsmmsmsssmssssiesssniramsomsvaionsass 27
5.4 MATERIALS AND EQUIPMENT HANDLING ......ctvevvversnerssnnessnnissanerenns 21
53 SIVMIUL TANECLES B TINTTLED. coiiiiscmnmmisrmmsismnssionanmnssssnsmnsiiomsssssssns 27
36 DRILLING OPERATTIONS i..ciooninvssmmiassvovssenssisisissinsesasnsssssasmsiniisis 28
5.7 PERSUONNEL SAFETY ...omuummsumsvsormsonsmmossssnsimssisisssasovsmarssisssis g 28
5. TASK RISK ASSESSMENTS.......cc it asmasis smmsssssssnens 30
R N RN oo e o e e e sp e 30
6.2 ROLES AND RESPONSBIBILITIES: ...ccoiiasinissssisissssavioossssssosssassvsassassrsasaon 32
6.3 RISK ASSESSMENT PROCESS: . c.oussvvssunivsssmsssmuimminisssasisissagasssssssss X3
6.4 CONDUCTING A RISK ASSESSMENT : .......cccooiniimininininninnsareiscsascsssssssssene 35
7. BENEFITS OF RISK ASSESSMENT

APPLICA TTONS . ouononunsumessssnvonssssssensenm s s s o sss s s Sosis s s ismssns 44
7.1 REVIEW OF 20 TASK RISK ASSESSMENTS OF PANNA & TAPTI ....... 45
7.2 THE FOLLOWING TRA’S WHERE REVIEWED: .......uctiiiinueiieicvsnnsaecns 46
8 CONCEHBION ot i s i aisssims sbasss isn sasssss s i msbanes 47
% THRA"S RENVIEWED  ismevvsamssansns sy i snss il sabasssvns s sasssi sagosinsis 48-84






1. ACTIVITIES CARRIED OUT BETWEEN 8TH JUNE-31ST AUGUST-2005

Gap analysis on BGEPIL HSSE MS & HSSE directives
PST & HUET

Paper on “Strategy for Prevention, Detection and
Explosions in Offshore Platforms”.

Booklet on Occupational Health

Study of TRA, HAZOP, HAZID

Study of PANNA & TAPTI platforms

Review of 20 TRA’S OF PANNA

&

Protection of Fire and

TAPTI platforms






2. ABSTRACT
Petroleum industry is hazardous in nature. There are various risks encountered in different
operations which are carried out. This project studies some of the risks present in PANNA-
MUKTA, and TAPTI production platforms of BGEPIL. BGEPIL is the operator of the PANNA-
MUKTA and TAPTI contract area with a stake of 30%. The other partners in this contract area
are ONGC with a stake of 40% and RIL with 30%.

PANNA-MUKTA facility produces crude oil and associated gas, while TAPTI is a gas
producing facility. It is essential that hazards are identified and control measures adopted to

minimize the effects of the risk.

A Task Risk Assessment is essentially a procedure of identifying the hazards associated with
a particular task assign values of its severity, measure the likelihood of the hazards
materializing and measuring the residual risks after control measures are incorporated for the
identified risks. The TRA's need to be reviewed and updated periodically to incorporate any

new hazards identified and establish any new control measures.

In this project, the hazards in upstream petrolebum operations where studied. There are
several TRA's which are prepared for various tasks which are hazardous in nature. The
production process at PANNA and TAPTI where studied understood and a review of 20 TASK
RISK ASSESSMENTS where carried out. The study was carried out over a period of 3

months.






3. A CRITICAL REVIEW OF BGEPIL HSSE MS

The BGEPIL HSSE Management system is a comprehensive document based on the E&P
forum Guidelines for the Development and Application of Health, Safety and Environmental
Management Systems. It goes into comprehensive details into various aspects which are
mentioned briefly:

1. Purpose, Scope and Structure of BGEPIL HSSE Management System.
Policy, Leadership and Commitment.
Organisation and Resources.
HSSE Documentation.
Risk Assessment and Management.
Planning.
Measurement and Feedback.
Audit.

Management Review.
HSSE MANAGEMENT SYSTEM MODEL
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3.1 BRIEF SUMMARY OF BGEPIL HSSE MS
Purpose, Scope and Structure of BGEPIL HSSE Management System: The purpose of
the BGEPIL HSSE MS is to provide the framework and structure for the delivery of the
highest level of HSSE performance in lines with the E&P practice. This framework of HSSE
MS indicates the manner in which the HSSE MS is to be implemented for best HSSE results.
The BGEPIL HSSE MS applies to all the assets of BGEPIL, as well as the contractors
involved in the operations of BGEPIL. The HSSE MS is interrelated with the overall BGEPIL
business management system. The structure of the MS indicates the flow of activities which

lead to best HSSE practice.

Fig: 2
BGEPIL Health, Safety & Environmental Policy
BGEPIL Security Policy

Level 1 - 4 BGEPIL

Policy commitment " HSSE Pollc-y
Statements

Level 2 —

How we manage

: BGEPIL HSSE

implementation Management System
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implement

Level 4 —

How we do

the work

Policy, Leadership and Commitment: BGEPIL's mission statement mentions the need for
safe HSSE practice in the E&P, indicating commitment to highest standards of safety and to
carry out activities which are environmentally friendly. BGEPIL's HSSE mission statement
illustrates how to achieve world class HSSE performance by involvement of all people
involved with BGEPIL's activities. The BGEPIL HSSE policy shows the management's
commitment to HSSE practice in the E&P activities. The various steps involved in the
implementation of the HSSE MS are also incorporated in the HSSE MS. The constraints in
HSSE MS such as inadequate level of HSSE performance of contractors, lack of training
facilities in some disciplines, and the general culture of safety issues and measures to
overcome these issues are discussed in detail in the HSSE MS. The section also discusses
the Leadership and Commitment required for the implementation of the HSSE MS at various
levels of the organisation specifically through BELIEF, MOTIVATION, PARTICIPATION,
TEAM WORKING, OPENNESS, and PROACTIVENESS. The HSSE MS also describes in
detail the roles and responsibilities (TEAM ROLE, SPECIFIC HSSE RESPONSIBILITIES, &



EMERGENCY RESPONSE RESPONSIBILITIES) of various members of the senior
management starting with the MD, Directors, GM’s, employees and contractors.
Organisation and Resources: The organisational structure which is required in order to
function effectively is important. This section mentions the responsibilities, accountabilities,
and authority needed for effective implementation of the HSSE MS.

Documentation: All aspects of HSSE MS have been documented to provide a means of
"road mapping" the system that is brief, easily communicated and provides direction (cross-
references) to applicable standards, codes of practice, guidelines, procedures and other
relevant documentation in the HSSE Management System.

Risk assessment and management: This section illustrates the need to identify hazards,
effects, threats associated with BGEPIL's activities, products and services and measures
taken to reduce the risks to As Low as Reasonably Practicable. The section illustrates the
identification of hazards, screening criteria for tolerability of risks, assessment of risk,
performance standards and measures to control the identified risk. The section also mentions
the measures to be put in place to respond to any emergency and also the recording of the

risk assessment process.



Identify and document all hazards,
effects and threats associated with
activities, products and services.

IDENTIEY HAZARDS

Identify and document
screening criteria and options
for evaluating the tolerability
of risks.

Be-evaluaue risks in terms of
internal and external changes.

v

REVIEW & FEEDBACK IDENTIFY: SCREENING
CRITERIA

RISK
PROCESS

iy 8 1

ASSESS
RISKS

IMPLEMENT CONTROL
& RECOVERY
MEASURES

L

Assess risks to

Implement risk controls personnel, the
am_i recovery measures and environment and
train affected personnel. property.

SELECT RISK SET PERFORMANCE
CONTROL MEASURES STANDARDS

Set measurable performance standards
against which to assess appropriate risk
control options. These may be the same
as the screening criteria.

Identify and assess risk control
measures to meet set performance
standards and demonstrate ALARP.
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Planning: Plans to be maintained for achieving the Health, Safety, Environmental and
Security objectives, the associated activities, risk reduction measures, performance
improvement, management of change and preparedness for emergencies are discussed in

this section.

Measurement and Feedback: All activities and tasks are carried out as per procedures and
work instructions prepared at planning stage or at an earlier stage during the application of
the management system. The procedures and work instructions are continuously updated for
any deficiencies to improve HSSE performance. Essentially this process ensures that HSSE
objectives are met, performance standards met, and control limits are not exceeded.
Employees and contractors are educated at all stage regarding any potential hazardous
activites. HSSE performance is measured against objectives, targets and performance
standards. Monitoring is done on a regular basis and it can be proactive or reactive. Any non-
compliance is dealt with and corrective actions are taken. Incidents are reported and

investigated and lessons learnt from the incidents are communicated to all.

Audit: Regular audits are carried out as a normal business control to independently assess
compliance with legislation, BGEPIL policies, strategic objectives and HSSE planned
arrangements, and effectiveness of HSSE MS. Both internal and external audits are carried

out and the lessons learnt findings are taken seriously.

Management Review: The HSSE MS is subject to an annual review by senior managers to
ensure that it is effective and improvised to take into account any new measures which

improves the HSSE performance.
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3.2 CRITICAL EVALUATION OF THE HSSE MS

As mentioned in fig: 2 there are four levels in the BGEPIL HSSE MS Manual. Level 1
document contains the BGEPIL HSSE policy, Level 2 explains the BGEPIL HSSE MS, Level
3 contains 17 specific BGEPIL HSSE Directives on various aspects of Health, Safety,
Security, and Environment, and Level 4 has the documents pertaining to BGEPIL HSSE
practices and procedures. The BGEPIL HSSE Management system is a comprehensive
document based on the E&P forum Guidelines for the Development and Application of Health,
Safety and Environmental Management Systems. It goes into comprehensive details into
various aspects which are mentioned briefly:

1. Purpose, Scope and Structure of BGEPIL HSSE Management System.
Policy, Leadership and Commitment.
Organisation and Resources.
HSSE Documentation.
Risk Assessment and Management.
Planning.
Measurement and Feedback.
Audit.

9. Management Review.
BGEPIL's HSSE MS is comprehensive and describes in detail the management aspects of
the Health, Safety, Security and Environmental issues. The BGEPIL's HSSE MS is well
implemented covering all the assets of BGEPIL. The implementation HSSE MS could be
further strengthened by greater involvement of personnel working in the assets of BGEPIL.

® N OO AN

Responsibilities and Accountabilities for ensuring successful implementation of the BGEPIL
HSSE MS lies with the top management of BGEPIL comprising the MD, and the senior
management team. All Managers are responsible for endorsing and promoting the HSSE
Management System, Policies and Strategic Objectives through the allocation of appropriate
resources, and through their personal involvement in encouraging awareness and
responsibility of staff and contractors on HSSE issues. This commitment cascades down
through BGEPIL for the resourcing, promotion and monitoring of the HSSE Management
System. A mention of Responsibilities and Accountabilities of employees, direct reports and
contractors working in BGEPIL assets could be done in the HSSE MS which will indicate that
all those working in BGEPIL assets are responsible and accountable for the implementation
of the HSSE MS.
The E&P forum guidelines have a separate section on Implementation and Monitoring which
comprises

e Activities and Tasks

e Monitoring

e Records

e Non-Compliance and Corrective action

e Incident reporting

12



¢ [ncident follow-up.

The above sections are addressed in next level of HSSE management system, which is level
4. An elaboration of each of these topics could be mentioned in the BGEPIL HSSE
management system as it would explain the practices followed in these tasks.
The section titled, Compliance Assessment could be elaborated in the HSSE MS. This
elaboration would mention the ways to reduce conflicts with respect to policies and
procedures and to verify that policies and procedures are complied with.
BGEPIL has a comprehensive Safety Case for both its PANNA and TAPTI production
facilities. The Safety Case provides living documentary evidence for facilities and activities
where hazards with the potential to cause a major incident are present. An outline of the
safety case with a brief mention of the following topics could be mentioned in the BGEPIL
HSSE Management system.

< Hazard identification techniques,

< Assessment of hazards using qualitative analysis,

< Consequence analysis, QRA’s etc.,

< Methods to control Hazards with focus on system design and maintenance,

< Layout of facilities, facilities and process safeguarding.
The HSSE MS could also incorporate a section on the different drills conducted in the
offshore installation, their requirements and periodicity. ‘
BGEPIL has a Level 3 document titled Health Management the purpose of which is to ensure
that all health hazards arising from the business are identified, assessed and managed to
reduce the risks of persons developing occupational illness, and to ensure that appropriate
means are taken to assist the return to work of those disabled by disease or injury. The
following topics are a part of Health Risk Assurance a Level 4 document of BGEPIL and could
be outlined briefly in the Level 3 of HSSE MS as details of Health Risk Assurance.

e Pre-employment Medical Examination

¢ Regular Medical Examination

e Special Medical Examination

e Malaria Prevention

¢ Vaccinations

¢ Noise

e Personal Medical Record

o Emergency Medical Response Plan

e Personal Hygiene

e Offshore Medic

13



The Safety Management aspects given below are discussed in detail in the Level 4
documents of BGEPIL HSSE MS. A brief outline of these could be mentioned in the Level 3 of
HSSE Management system.

To Personnel. (Facial Hair, Medical care, Safety training for new employees)

Detailed Section on Fire and Gas. (Detection System, Fire protection system,
Devices, H2S, Storage and use of combustibles).

PPE

Electrical Safety, Pressure Lines, Pressure vessels and fittings, Manual and
Mechanical Fittings.

Hazardous conditions and operations including confined spaces, restricted entry etc.
Automotive Safety

General and Miscellaneous including jewellery, drugs and alcohols etc.

BGEPIL adheres to 1SO 14001 Environmental Management System and Environmental
norms. The following areas are adhered to strictly as part of BGEPIL's environmental
protection measures. A brief mention of these activities could be incorporated in the Level 3 of
HSSE MS as it would show that these measures are taken to ensure that all activities are

performed in an environmentally friendly manner.

Environmental Protection

Periodic Environmental Assessment

Site Abandonment Survey.

Environmental Emergency response plan
Performance Measurement

Business Transaction Environmental Measurement.

ISO 14001

The above if included either as part of the HSSE MS or as a separate section in the HSSE
MS more comprehensive as it would incorporate key aspects of Health, Safety and

Environment and measures to be taken in the event of an unforeseen event.

14







4. OVERVIEW OF BGEPIL’'S PANNA, MUKTA, TAPTI PLATFORM OPERATIONS

4.1 THE PANNA-MUKTA, TAPT!I JOINT-VENTURE PARTNERS: The Panna-Mukta, Tapti
Contract Area was awarded by the Government of India to a joint venture comprised of Enron
Oil and Gas India, Ltd. (30%, Operator), Reliance Industries (30%), and Oil and Natural Gas
Corporation, Ltd. (40%), following the 1992 bid round for small and medium sized oil and gas
Fields. A Production Sharing Contract and Joint Operating Agreement were approved and

signed on December 22, 1994.

The Fields are presently being operated by a Joint Venture (JV) consortium of ONGC (Oil and
Natural Gas Corporation Limited), BG and RIL (Reliance Industries Limited). Working
interests of the participating companies are 40% for ONGC, 30% for BG and 30% for RIL.

4.2 FIELD LOCATION AND GEOLOGY:

PANNA-MUKTA: Panna-Mukta oil is exported via tanker, gas and condensate are exported
through an 18 inch pipeline to join ONGC pipeline from Bassein field to Hazira. PANNA oil
and gas processing facility consists of one processing platform PPA, one flare platform PFP,
one living quarter platform PQ and eight well head platforms PA, PB, PC, PD, PE,PF, PG and
MA. PQ and PA are bridge connected to main process platform PPA.

The PANNA field is located 50 km (31 miles) east of the giant Bombay High field and 95 km
(59 miles) NW of the city of Bombay. The field is 70 km (43 miles) from the nearest shoreline.
It lies immediately to the north of the Bassein gas field, separated by a shallow NE-SW
trending syncline. The PANNA block comprises approximately 430 km? (106,000 acres). The
water depth varies from 36 m to 67 m (120 feet to 220 feet) and the average water depth is 45

m (150 feet).

TAPTI: The 363,500-acre (1471 km2) Tapti Block is located offshore, 100 miles (160
kilometres) north-northwest of the city of Bombay and 50 km (31 miles) from the nearest
shore; the northern edge of the Tapti mid field is, only 18km (11 miles) from the nearest
shoreline. It lies in approximately 20 meters (65 feet) of water on the northeast flank of the

Surat Depression, Offshore Bombay Basin.

The block contains two fields South Tapti and Mid Tapti, which occur in two large structural

culminations. The two fields have tested natural gas and condensate from porous and

permeable Early Miocene-Oligocene age shallow marine and deltaic sand reservoirs.

15



The location of the Panna-Mukta, Tapti development is shown in the Figure below:
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4.3 HYDROCARBON RESERVES:

PANNA: The initial in place volumes in the two main reservoirs, Bassein A and B Zones, are

estimated to be about 1 billion barrels of oil and 1.8 tcf of gas.

TAPTI: The original gas in place (OGIP) volumes in the two main reservoirs, south Tapti and

mid Tapti, are estimated to be about 2.776 tcf of which 2.055 tcf is recoverable till 2019.

4.4 PRODUCTION PROFILE:

The PANNA fields are producing at an average rate of 32000 BOPD of oil and 125

MMSCFGD of gas.

The TAPTI fields are producing at average producing at an average rate of 225 MMSCFGD

of gas.

THERE ARE A TOTAL OF 93 WELLS IN PANNA AND 17 WELLS IN TAPTIL.

16



4.5 OVERVIEW OF EXISTING PANNA FACILITIES: PANNA oil and gas processing facility
consists of one processing platform PPA commissioned in July 1997, one flare platform PFP,
one living quarter platform PQ and eight well head platforms out of which PA, PB, PD, PE and
MA were commissioned in 1992~93. In 1997 well-head platforms PC, PG, PF and the main
processing platform PPA were commissioned. PFP, PQ and PA are bridge connected to main

process platform PPA.

4.6 PROCESSING PLATFORM PPA: Well fluid from PB, PD, PE and MA come to PA
platform through individual pipe lines as well as from PC, PF and PG, via respective pipe
lines. The well fluids come to PPA and join the 24 inch bulk oil header. The bulk oil header
feeds two trains of oil processing. Each train can be used independently or jointly as the case/
requirement may be.

Each train consists of crude/dry oil cross Heat Exchanger, Oil separator heater, L.P. oil
separator, Crude oil heater, Oil Treater, Hydrocyclone and a Water Skimmer Vessel, all with
their associated instrumentation and control system. One “Dry oil tank” is common to both the
trains where processed oil is stored before being pumped to storage vessel en route the
Lease Automatic Custody Transfer (LACT) system where the pumped crude oil is metered.
One “"Wet oil tank” also is common to both the trains. In this Wet Oil Tank the crude oil is
diverted to, if the water content in the discharged crude is more than a preset value. This oil,
stored in the wet oil tank is pumped back in the bulk oil header and undergoes processing
once again along with the well fluid.

Oil Separator heater is a plate type Heat exchanger and is designed to heat up the incoming
fluid. Heat transfer takes place between the well fluid and processed fluid from oil treater

before it goes to dry oil tank.
Well fluid is heated up once again in oil separator heater before it goes in L.P. oil separator.

Heating medium used in the “oil separator heater” is Therminol. First stage of separation
takes place in L.P. oil separator where maijority of water is separated and sent to
hydrocyclone & downstream skimmer vessel for further processing and recovery of oil.

Demulsifier, which is injected upstream of L.P.Oil separator at a recommended rate, helps

this separation. Each L.P. Separator has been checked for handling 18,000 BOPD, 25,000

BWPD and 70 MMSCFD of gas. .
Oil coming out of L.P. Oil Separator is sent to “Qil treater” after being heated in “crude oil

heater”. Therminol is used in scrude oil heater” as heating medium. Small amount of water

which is separated in the oil treater with the help of electrostatic field is sent to close drain

vessel. Oil from the treater is sent to dry oil tank via crude/dry oil cross exchanger.

Water from L.P. Oil Separator is routed to hydrocyclone. Each hydrocyclone is capable of
handling 55,000 BWPD. Overflow from hydrocyclone which contains oil is routed to close
drain vessel. Underflow from hydrocyclone which contains water having oil less that 40 ppm is

routed to water skimmer vessel. Oil recovered in the water skimmer vessel is pumped into

close drain vessel and water is sent overboard.
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PROCESS FLOW DIAGRAM OF PANNA PROCESS PLATFORM
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Oil from both the trains gets accumulated in dry oil tank. Capacity of dry cil tank is 960
barrels. At a preset level, LACT Charge pump starts automatically and pumps the treated
crude oil to the tanker through LACT metering system. PPD is injected in the sales oil prior to
dispatch to the tanker to maintain the pour point of the crude oil at 70°F.

The BS&W prbbe installed in the discharge of LACT charge pump continuously monitors the
BS&W of the crude oil and diverts the oil flow to wet oil tank if the BS&W value exceeds a
preset limit. When liquid level in the Wet oil tank reaches a preset value, wet oil pump starts
automatically and pumps the fluid in the bulk oil header where it is processed along with the
incoming well fluid. Capacity of wet cil tank is 1920 barrels. |

Liquid accumulated in the close drain vessel also is pumped in the bulk oil header with the
help of close drain pump where it is processed along with the incoming well fluid.

LACT system (Lease automatic custody transfer) consists of two positive displacement
meters, each capable of measuring 50,000 BOPD, product sampling system and a prover
loop to prove the accuracy of each meter. Downstream of LACT unit is a control valve to
control the discharge pressure of LACT charge pump. Signals from instruments of LACT
system go to LACT control Panel and oil dispatch is calculated automatically.

There are two gas turbine driven process gas compressors of capacity 90 MMSCFD each.
One unit is normally run and the other is standby. Gas coming out of L.P. Separators is
compressed using the compressor and is dehydrated using Tri-ethylene Glycol process to a
pre-established acceptable limit before being pushed in the gas Export pipe line. Sales gas is
metered for sales volume as well as BTU value using online gas chromatograph and gas
metering station.

Electrical power generation is done by Gas Turbine Generators. There are two generators of
capacity 3500 kW each as 1 + 1 standby basis. In addition to this, there is one diesel engine
driven emergency generator of 750 kW capacities to meet the emergency power
requirements.

4.7 PQ PLATFORM: PQ platform is the living quarters and the utilities unit of Panna-Mukta
complex, bridge connected to PPA process platform. The building Module is designed for 60
beds housed in two and four bedded rooms on three floors. The Helideck and the Radio
Room are located on the main deck of this platform.

The Two gas turbine generators of 3500 KW each and the 750 KW Emergency Generator as
described earlier are located on PQ along with control and switchgear rooms. The Fire Water
Pumps are located on PQ platform, the controls of which are integrated with PPA and PA.
The PQ platform also has Diesel treatment and storage facility as well as fresh water
generator, storage and supply system. It has an 80 men sewage treatment facility for treating
grey water from the living quarters.

4.8 EXPORT PIPELINE & SINGLE BUOY MOORING (SBM): The stabilized crude oil from
PANNA platform is first metered in the LACT unit and then checked for BS&W on PA
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platform. From PA, the processed crude oil is then sent to the field tanker via a 12", 2.7 Km
export line to the PLEM. The export line goes to the tanker via a Pipe Line End Manifold
system (PLEM) and then on to the SBM. The SBM is 12.5 meter diameter, 4.57 meter height,
IMODCO make, and floating structure capable of diverting crude oil from PA platform to the
tanker through a system of incoming submersible hoses and outgoing floating and semi-
submersible hoses. It is designed to handle a Tanker of 115 KDWT (Kilo Dead Weight
Tonnage). This is a new SBM, which was installed in 2001 replacing the earlier SBM, which
was in operation since 1992-93. This SBM is capable of simultaneous loading of Crude Oil
and Condensate. It has a floatation chamber and balancing arm and is moored to the sea-bed
with anchor chains. The 12" pipe line coming from PA is connected to this SBM via the PLEM.
PA is hard piped to the PLEM and the PLEM is connected to the SBM.

4.9 OVERVIEW OF EXISTING TAPTI FIELD FACILITIES: The central gas processing
facility (TPP) is equipped with separation facilitieé, dehydration facilities, a quarters building
and all necessary utilities to process the enhanced nominal design gas throughput of 250 MM
SCFD (upgraded from 180 MMCFD). The platform is a 6 pile structure adjacent and bridge-
connected to the first wellhead platform (STB) and a flare platform (TFP). Other satellite
wellhead platforms are connected to TPP via sub-sea flow lines.
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'PROCESSING PLATFORM TPP: The following facilities are located on TPP
Quarters building (50 person) with associated utilities

e Two gas turbine electrical generators and one diesel generator for start up

operations.

¢ MCC and switch gear.
e Pig launchers and receivers.
* Slug catchers (Kept inventory free)
¢ High pressure gas separators
» Gas dehydration system, including glycol re-boiler
¢ Gas compression system

o Suction scrubbers

o Centrifugal Compressors

o After coolers

o Fuel gas conditioning system
¢ Condensate Processing System

o Condensate coalescers

o Condensate Booster pumps
e Produced water clean up system
e Warehouse/shop
e Firewater system with two pumps located one each at TPP and STB.
¢ Two cranes
e Escape capsule.

e Chemical injection and distribution system 93

e HP/LP vent scrubber.
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* Two bridge landings.
e Helideck

* Boat landings

¢ Gas metering

¢ Condensate metering

The TPP platform has dimensions of approximately 42m x 26 m. There are two primary
decks with the cellar deck at elevation 22.3 m and the main deck at elevation 31.4 above

mean sea level (MSL).

The cellar deck contains the pig receivers and launchers, slug catchers, centrifugal
compressors and fuel gas conditioning system, PCR building(switch gear/controls for
compressors), LP and HP relief scrubbers, water flash vessel and lower sections of the
contactor towers. Sub-cellar deck houses the condensate booster pumps and slop oil tank.
Bridges to the flare platform (TFP) and wellhead platform (STB) are accessed from the cellar
deck.

The main deck houses the living quarters module with one 36 men and one 50 men lifeboats
located behind it as well as the turbine generators, MCC/switchgear room, gas separation
equipment, glycol regeneration skids, condensate coalescers, process gas coolers,

compressor suction scrubbers and the upper sections of the contactor towers.

A flare platform (TFP) is installed adjacent to TPP to allow the gas to be temporarily flared in
case of an emergency/blow down. The flare/vent system on TPP is designed to
accommodate the full relief of the production without jeopardizing the facilities or personnel
working on the facilities. The TFP platform is connected to the TPP platform by a 60 m
bridge.

Wellhead platform STB

Three 8 — slot wellhead platforms are installed. The equipments located on a typical wellhead

platform include:

¢ Up to eight wellheads.

. Eight slot production manifold with a high pressure log and a test log.

. Test separator capable of testing individual wells.

. Vent system including a vent boom and vent scrubber (only on STA/STC).
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. Instrument gas skid (only on STA/STC).

. Deck drain system.

. Chemical injection skid.

. Helideck (only on STA/STC)

. Crane

. Pig Launchers (only on STA/STC)

. Boat Landing.

. Wet gas cooler (only at STB)

. HIPPS (High integrity Pressure Protection System, only on STB)

The wellhead platforms each have dimensions of 15 m x 15 m. The cellar decks are at
elevation 22.3 m and the main decks at elevation 29.9 m above MSL. All process equipment
is located on the cellar decks of the wellhead platforms (except wet gas cooler, which is on
main deck at STB). There is also a dog house located on the main deck of each platform. On

STB, the bridge to TPP is accessed via the cellar deck.
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5. MAJOR HAZARDS OF OFFSHORE OIL AND
GAS PRODUCTION

Offshore oil and gas production systems present a unique combination of equipment and
conditions not observed in any other industry. Although there are few aspects of the industry
which are completely new or novel, their application in an offshore environment can result in
new potential hazards which must be identified and controlled.

Much of the oil and gas processing equipment which is utilized on offshore facilities is similar
to the equipment used onshore for oil production activities or in chemical process plants.
Therefore, many of the hazards associated with the process equipment are well known.
However, the inherent space constraints on offshore structures have resulted in the
application of some new process equipment, and, more importantly, make it difficult to
mitigate hazards by separating equipment, personnel and hazardous materials. Due to the
facilities' remote locations, personnel who operate or service offshore facilities typically live
and work offshore for extended periods of time. In many ways, these aspects of offshore
operations are similar to those found in the shipping industry. However, the operations that
take place on offshore oil and gas production are different than those which take place on
trading ships.

Another difference between offshore and onshore oil and gas production is the relative
complexity of drilling and construction activities, which contribute significantly to the risk
picture. Due to the remoteness of most offshore facilities and the challenges presented by a
marine environment, drilling and construction projects are typically major undertakings which
require the use of large and expensive marine vessels (drill ships, derrick barges, supply
vessels, diver-support vessels, etc.).

These non-routine operations dramatically increase the number of persons onboard a facility
and the level of marine activity, material handling and other support activities over more
routine production activities.

Transportation of personnel and materials to and from the offshore locations present a
significant risk element: helicopter transport, marine transport and loading and unloading

operations are a routine part of offshore life.
The design of offshore facilities — multi-deck platforms above the water or floating systems,

can expose personnel to falling and drowning hazards which are not encountered onshore.

In addition to the factors described above, the fact that offshore facilities typically have higher
concentrations of manpower, higher operating costs and revenues, and higher initial capital
investments than their onshore counterparts makes them an obvious place to apply risk
assessment and risk reduction measures. The hazards associated with offshore production
facilities can be categorized in different ways, but are often grouped by operation. This
grouping mirrors the way the supporting engineers, operators and support personnel are
grouped within the organization, since these organizational entities are responsible for
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identifying and understanding potential hazards and addressing them during design,

construction and operation of the facilities.

Some of the major potential hazards associated with offshore operations are listed below.

5.1 PRODUCTION OPERATIONS:

Topside Production Facilities and Pipelines

1 Equipment-related Hazards:

i) Rotating equipment hazards

iij) Electrical equipment hazards

iii) Lifting equipment hazards

iv) Defective equipment

v) Impact by foreign objects

2 Process-related Hazards:

i) High pressure liquids and gas

ii) Hydrocarbons under pressure

iiij) Temperature (High or very low)

iv) Hydrocarbons and other flammable materials
v) Toxic substances

vi) Storage of flammable or hazardous materials
vii) Internal erosion/corrosion

viii) Seal or containment failures

ix) Production upsets or deviations

x) Vent and flare conditions

xi) gnition sources

xii) Process control failures

xifi) Operator error

xiv) Safety system failures

xv) Pyrophoric materials

3 Well-related Hazards:

i) Pressure containment

if) Unexpected fluid characteristics (sand, etc.)
iii) Well-servicing activities

iv) Proximity of wells to other wells and facilities
4 Environmental Hazards:

i) Corrosive atmosphere

ii) Sea conditions .

iii) Severe Weather (storms, hurricanes, etc.)
iv) Earthquakes or other natural disaster
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5.2 LIVING QUARTERS

1 External Hazards:

i) Gas releases

ii) Fires

iii) Dropped objects

2 Internal Hazards:

i) Flammable materials/internal fires
ij) Toxic construction materials

iij) Inadequate escape routes and lifesaving equipment
iv) Emergency system failures

v) Bacterial hazards

vi) Drinking water supply

vii) Food preparation and delivery
vii) Living conditions

ix) Waste disposal

x) Security hazards

5.3 MARINE TRANSPORT

i) Vessel traffic and mooring
ii) Sea conditions

iii) Vessel failures

iv) Diving operations

5.4 MATERIALS AND EQUIPMENT HANDLING

i) Crane and lifting operations

ij) Elevated objects

iii) Storage of equipment and supplies

iv) Chemical/flammable storage

v) Static electricity

vi) Radioactive sources

vii) Respiratory hazards (exhaust, chemicals, confined spaces, etc.)
viii) Active or stored energy sources (electrical and mechanical)

5.5 SIMULTANEOUS ACTIVITIES

i) Release of flammable hydrocarbons
ii) Hot work (Welding, grinding, cutting)
iii) Proximity of other operations



5.6 DRILLING OPERATIONS

1 Rig Operations

i) Well control

i} Tubular handling

iij) Lifting operations

2 Air and Marine Transport

i) Vessel approach and docking or mooring procedures
ij) Sea and atmosphere conditions

iii) Severe weather

iv) Vessel failures

v) Diving operations

3 Materials Handling

i) Rig transfers

if) Crane operations

iii) Storage of drilling equipment and supplies
iv) Chemical/flammable storage

v) Radioactive sources

vi) Explosives
5.7 PERSONNEL SAFETY

i) Inadequate personnel protective equipment

ii) Improper use of equipment

iii) Slipping and tripping hazards

iv) Working at heights

v) Friction, sparks or flames

vi) Drugs and alcohol

vii) Exposure to weather

viii) Fatigue

ix) Housekeeping

x) Living conditions (see Quarters, above)

Xi) Waste disposal

This listing of hazards is not meant to be allinclusive, but is provided to give an
understanding of the types of hazards encountered offshore. Listings such as this or more
specific and detailed listings can be used in hazard identification exercises.

The potential hazards described in this section, if not properly controlled, can lead to

undesirable and hazardous events. The most severe consequences of these events could
include:

i) Personnel injury
ij) Loss of life
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ifi) Impact on public

iv) Environmental impact

v) Loss of facilities and equipment damage
vi) Loss of production

vii) Impact on associated operations

viii) Impact on corporate reputation

It is to prevent these types of consequences that regulations have been developed and
corporations have established internal standards and controls. Through the application of risk
assessment approaches, the risks associated with offshore hazards can be better understood
and regulations and controls can be continuously improved.

29






6. TASK RISK ASSESSMENTS

6.1 INTRODUCTION: It is a requirement of legislation, good company practice and common
sense, that all work tasks should be subject to an assessment of their risks. This is in order to
identify the hazards present, assess the risks involved, and identify the controls and
precautions necessary to undertake the work safely. When a task is identified, the first action
is to establish what it will involve. This initial appraisal should identify the need for any special
safety studies or assessments and identify at the outset if it is clearly obvious that the task
cannot be carried out safely. If the likely hazards cannot be reconciled at this stage, then the
task should be rejected or redefined. The next stage represents the heart of the TRA process.
It involves identifying the hazards associated with the task, assessing the risks and identifying
the controls/precautions required to mitigate those risks. Where a task comprises a number of
separate activities, these should be broken down into individual tasks and assessed
separately. The extent of the controls identified will depend upon the level of risk associated
with the task. THE HIGHER THE RISK, GREATER IS THE DEGREE OF CONTROL. A new
risk assessment will not be required for every task. Where a task has previously been risk
assessed, or is covered by a procedure, it may not need a new risk assessment. Where this
is the case, the previous assessment or procedure should be reviewed to ensure that the
hazards and controls are still relevant and that any site or job specific controls are identified.
For low-risk tasks performed by competent people, no formal recorded risk assessment is
required as the individual’'s competency and skill cover this. Prior to undertaking the task, the
appropriate approval should be sought and a pre-task talk or toolbox talk should be held. At
this point it is essential to communicate the hazards, controls and individual responsibilities to
the rest of the work team and engage everyone involved in the final stage of the risk
assessment process. The latter is an important opportunity for the whole work team to identify
any additional hazards and controls, especially those specific to the site and the local
conditions. Once the task commences, it is important to monitor the worksite for any change
in conditions that might alter the hazards and controls in place. If there is any concern, stop
the work, re-assess the controls and, if necessary, re-plan and re-assess the task. On

completion of the task, it is important to capture any lessons learned and make improvements
for next time.
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6.2 ROLES AND RESPONSIBILITIES: Everyone involved in the TRA process has specific
responsibilities. These are defined in the following paragraphs.

Employers and Managers
The principal responsibilities of managers and employers under this legislation are to:
¢ Eliminate and reduce risks wherever practicable
e Combat risks at source
e Ensure suitable and sufficient assessment of all risks to the health and safety of their
employees, or any third parties, caused by their work activities
e Ensure that assessments are recorded, reviewed and maintained as valid,
e Ensure that an appropriate approval process is in operation, commensurate with the
level of the risk assessed,
e Give appropriate information, instruction and training to employees and ensure

competence of involved personnel.

Supervisors
The principal responsibilities of supervisors are to:
e Review each task and identify what level of risk assessment is required
e Ensure that all tasks undertaken within their area of responsibility are assessed to
identify any hazard that may cause harm or damage
e Ensure that control measures are implemented to reduce the likelihood of a risk
occurring to as low as reasonably practicable (ALARP)
» Reject or redefine the activity if residual risk is too high after being reduced to ALARP
o Ensure that any potential improvements highlighted during the assessment process
are reviewed and actioned/implemented as appropriate
e Communicate details of the TRA to the work team, allocating individual
responsibilities for job tasks and control measures
e Ensure that all members of the work team have the opportunity to identify further

hazards and controls
e Ensure that before work commences all members of the work team are in agreement

with the detail of the TRA and the proposed control measures

e Ensure that any lessons learned are captured to improve the task or the TRA

TRA Team Leaders
The principal responsibilities of TRA team leaders are to:

e Lead the team in performing the risk assessment
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Ensure that the team understands the assessment process and what it is trying to
achieve

Take responsibility for the quality of the TRA .

Ensure that the assessment team includes personnel with all the necessary
knowledge and competence for the task involved

Ensure that the team is guided systematically through the assessment process and
kept on track

Ensure that the TRA includes a worksite visit where possible

Ensure that the detail of the assessment is agreed by the assessment team

Ensure that the detail of the assessment is recorded and that records are updated as

appropriate

Individual TRA Team Members
The principal responsibilities of individual team members are to:

Actively participate in any TRA related to the work activity
Help identify hazard(s) and control measures to reduce the likelihood of an

incident/accident occurring
Assist in the identification of any deficiencies in the work process and possible

improvements

People Carrying Out the Work
Have a crucial part to play in the TRA process through:

Understanding the hazards and control measures associated with the task
Actively monitoring their worksites and surroundings for changes

Stopping the work at any time they are concerned about safety

Sharing knowledge and contributing towards the pre-task talk or toolbox talk

Identifying any lessons learned from the job

6.3 RISK ASSESSMENT PROCESS:

Define Parameters of Task: When a work request is received, the ﬁrst'part of the process is
to define the parameters of the task. This is the responsibility of the supervisor, i.e. the person
responsible for seeing that the work is carried out. An examination should be made to

determine exactly what the task will involve. It should consider:

The need for any special safety studies or assessments (e.g. COSHH, manual
handling, etc)

Whether it is immediately obvious that the task cannot be carried out safely and
should be immediately discarded. If the likely hazards cannot be reconciled at this
stage then the task should be rejected or redefined

What personal competency requirements are needed of those who will assess the

risks and perform the task?
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Categorise Task: Once this initial examination is complete, the supervisor should determine
into which of the following categories the task fits:

* New Task

Any task not previously performed or assessed. New tasks should be subject to a TRA before
commencement, unless categorised as a ‘low-risk activity performed by a competent person’
(see below). A new risk assessment is performed whereby all risks are identified and
assessed in detail and controls identified to reduce the risk to ALARP. Other reasons for a
new assessment may be that it is physically impossible to comply fully with all recognised
standards or when previously used controls are not sufficient or practicable.

* Task Previously Risk Assessed and/or Covered by Existing Procedures

Tasks that have been previously assessed and/or are covered by procedures may not require
a new risk assessment. Previous assessments or procedures should be reviewed for
accuracy and current applicability to see if they remain valid and to identify any additional job
specific controls.

* Low-risk Task

Where a task is low risk and is performed by a competent person, a worksite assessment will
still be necessary; however, no formal recorded risk assessment will be required. Once the
category of the task has been determined, the applicable process detailed in the following

paragraphs should be followed.

The risk assessment process consists of five essential steps. Each step of the assessment

process should be completed before going onto the next.

Step 1 - Look for the Hazards
Look for what could reasonably be expected to cause harm. Ignore the trivial and concentrate

only on significant hazards, which could result in serious harm or affect several people by
considering the equipment and materials being used and the environment where the work is
being carried out. Manufacturer instructions or material data sheets can also help you stop

hazards and put risks in their true perspective.

Step 2 - Decide who may be harmed and how
Think about people who may not be at the work place at the time, e.g. cleaner, visitors,

contractors, and members of the public, etc. Is there any chance that they might be harmed by

your activities.

Step 3 - Evaluate the risks arising from the hazards and decide whether existing

precautions are adequate or more should be done
Risks can be reduced by using the following hierarchy:
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. Eliminate the hazard to remove the risk; e.g. use of intrinsically safe electrical
equipment in a classified area (elimination of sparks, which are ignition sources).

. Reduce or substitute the hazard with an altemative; e.g. use of sodium hypochlorite
solution instead of free chlorine gas for disinfection purposes.

. Isolate the hazard from people; e.g. fencing of excavations.

. Control the hazard by introducing suitable measures; e.g. Permit-to-Work system.

. Personal protective equipment; e.g. use of safety harness when working at height.

. Discipline - personal discipline that is competence based (e.g. well-trained staff) and

organisational discipline which is rule based (e.g. adherence to work procedures).

Step 4 - Record
Record the findings, write down the more significant hazards e.g. above ground power cables.

Step 5 - Monitor and Review
Review your assessment from time to time and revise if necessary. If there is any significant

change, you should add to the assessment to take account of the new hazards.

6.4 CONDUCTING A RISK ASSESSMENT:

Stage (i): Define Tasks, Activities

This is the starting point for the risk assessment and requires consideration of all the tasks that
are likely to be carried out and the workplace area. In order to adequately assess the risk
associated with the task, a manageable level of detail is required and this may require the task
to be broken down into discrete steps or component tasks. Each of these tasks is then defined
in terms of activities, use of plant and equipment, use of materials/substances, workplace and

procedures used.
The method proposed for identifying the tasks is to categorise the tasks according to the lead

job trade/discipline involved in carrying out the work. This should help to build up (over time) an
inventory of tasks that the lead discipline get involved in and the type of work carried out in the

different workplace areas.
Once all the tasks have been identified, an inventory should be drawn up which lists all the lead

disciplines and the tasks carried out in each workplace area. These tasks can be considered as

being routine or generic and these should be fed forward for risk assessment.

Stage (ii): Identify Hazards
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In order to improve consistency in identification of hazards and to ensure that no hazards are
omitted at this stage, it is usual practice that personnel engaged in risk assessment use the

hazard identification checklist tables.
The checklists used are not exhaustive and are updated each time a new hazard is identified.

The checklists can be used as a guide to ensure that personnel involved in the risk assessment
are not side-tracked into identifying things as hazards that are not in fact hazards.
The checklist tables provide examples of hazards within the following categories: -

i) Plant and Equipment

ii) Materials and Substances
iii) Place of Work

iv) Working Environment

V) Methods of Work

Other methods that can aid hazard identification include the use of accident / incident statistics,

toolbox talks, and reference to HSSE Documents, etc.

Stage (iii): Identify Hazard Effects
Having identified the hazards, the next step is to identify the hazard effects on people,
equipment, asset and the environment. '

People ‘
Identification of hazard effect on People is the most important aspect of risk assessment.

Identify all the people who are at risk from each hazard and its effect(s) on them. In most cases
those affected will be the persons involved in the tasks. In other cases it may be other

personnel not directly involved with the task e.g. cleaners, neighbours, visitors etc.
Equipment / Asset

Identify all the relevant equipment / asset in
task damage any of the equipment / asset involved in the task.

volved in the task and any effect on these. Could the

Environment
Identify all the hazard effect on the environment. Will it cause any damage to environment? Will

the task generate waste and appropriate means of disposal available?

Stage (iv): Estimate Consequence (Severity) Rating
The judgement about the consequence (severity) rating of the hazard, with or without any

control measures in place, should be entered on the Risk Assessment form as a number using

the following scale shown in Table 1 for Injury.
The consequence ratings for environment and asset damage are shown for completeness and

may not be relevant as far as risk assessment for personnel.
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Table 1 - Consequence (Severity) Rating Guidance

Hazard Qutcome Consequence (Severity) Severity
Rating
Injury Asset Damage Environmental Damage
—
Extensive damage. Massive leak/spill.
Multiple fatalities e.g. release of | Shut-down. Substantial loss of | Major public concem. Major | 5
high toxic gas. plant. e.g. gas explosion. clean up. e.g. well blowout.
Single fatality or permanent | Major damage. { Massive leak/spill.
disability eg. release of | Partial shutdown of part of plant | Non-conformance with
carcinogenic substance. or facility. regulations. E.g. diesel | 4
e.g. condensate fire. dumped overboard supply
vessel.
Major injury, Localised damage. Partial | Localised leak/spill.
Lost time incident >1 day e.g. | shutdown of part of plant or | Non-conformance with | 3
falling from height. facility. e.g. glycol blow-by. regulations. E.g. discharge of
process water into rain water
drain.
Minor/serious injury. Minor damage. Minor leak/spill. Public
€.9. bum with caustic, back or | Parts replacement. concern. No lasting effect. | 2
limb strain. e.g. pump or compressor failure. | e.g. condensate leak from
road tanker.
Slight injury. Slight damage to equipment. | Slight leak. Spill minimal.

First Aid Case. e.g. finger cut.

Minimal cost. No down-time. | Effect contained locally. e.g. | 1

e.g. Gasket failure. leak from a chemical drum.

The use of numbers for consequence rating from the above scale does not make the risk
assessment quantitative. The use of numbers from the scale, merely, provides a shorthand
way of recording the judgement of consequence (severity) and their priority for control

measures.

The person(s) carryin
figures; part of the purpose of the risk assessment is to identify the control measures that need

to be implemented and these figures are designed to assist with the prioritisation of such
measures. The objective of this process is not to arrive at a certain number but to provide a
at consequence and likelihood ratings are analysed carefully

g out the risk assessment should not become too obsessed with the

systematic method of ensuring th

and a record made of the analysis for future reference and review.
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Stage (v): Estimate Likelihood Rating
The judgement regarding the likelinood of the hazard actually causing harm is more difficult
than deciding on the consequence of the hazard. Typical factors affecting the analysis of

likelihood are:-

a) The number of times the situation occurs;
b) Duration of exposure;

c) Quantities of materials involved;

d) Environmental conditions;

e) Competence of people involved;

f) Condition of equipment;

9 Lighting;

h) Distractions.

The other important factors to take into account are the control measures already provided or to
be provided. In analysing the likelihcod of harm, the risk assessor(s) must take into account the
possibility of control measures not being implemented due to human error, lack of maintenance,
difficulty in compliance, complexity of instructions, etc.

It is essential to discover how the task is actually carried out and base the assessment on this,
rather than assessing the likelihood on how the task is supposed to be carried out. When all
factors have been considered and a decision made on the likelihood of the hazard actually
causing harm, a number can be entered in the Likelihood column on the risk assessment form

using the scale shown in Table 2.
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Table 2 - Likelihood Rating Guidance

System of maintenance or supervision of the control measures. Other factors include hazards,
Wwhich are a significant cause of injury or ill health, or those to which a number of people are often

| exposed.

Description Likelihood
Rating

Certain or Imminent
Harm from a hazard is certain or imminent if no control measures are provided at all and/or if one or
more of the following factors also apply:- )
a) the hazard is a cause of large numbers of injuries or ill health in national or location

statistics e.g. cholera epidemic; 5
b) people are exposed to the hazard continuously e.g. noise level above 85 dB;
c) the hazard is difficult to see e.g. H2S gas;
d) safety is not considered high priority by those involved including manager and

supervisors. E.g. non adherence to PTW system.
Very Likely
Harm is very likely if the control measures provided depend on an individual using them on every
occasion (e.g. personal protective equipment, PTW system) or if fraining and supervision are 4
minimal, and/or if one or more of the above factors are present.
Likely
Harm is likely if the control measures provided depend on an individual using them or adjusting
them on every occasion (e.g. portable gas detectors, safe working procedures), or if training is 3
provided and work supervised, and/or if any of the factors given for certain or imminent harm also

_2pply.

May Happen
Harm may happen if control measures include measures that do not depend on the operator but
can break down or be removed or defeated (e.g. pressure safety valve), or if there is no defined )

Unlikely
The circumstances under which harm may happen will reduce to harm being unlikely if there is a
defined system of supervision and maintenance, or if training is provided and 'repeated regularly.
Other factors making harm unlikely include hazards, which are a cause of few injuries or cases of ill

_health, or those to which a few people are occasionally exposed.
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Stage (vi): Analyse Risk Rating

Risk Rating Without Any Control Measures

The next stage is to multiply the consequence number by the likelihood number to arrive at a
risk rating (or ranking) for each hazard. This produces a number on a scale of 1 to 25. This
number should be entered in the Risk column on the Risk Assessment Form. The numbers in
the Risk column provide an indication of priority and of the extent of the risk without any specific

control measures.

Control Measures
The next step is to consider the preventative and/or protective control measures needed to
reduce or minimise the risk for each identified hazard. The preferred hierarchy for the control

measures should be as follows:-

a) Elimination or minimisation of hazard;

b) Engineering design;

c) Suitable systems of working - procedures, competency, training etc;
d) Provision of suitable personal protective equipment.

The control measures may address the consequence, the likelihood or both. The required
control measures for each hazard should be recorded alongside each hazard on the Risk
Assessment Form. Appendix B provides guidance on the type of control measures that can be

employed for the various hazards.

Residual Risk

To assess the Residual Risk that remains with the control measures in place, the consequence
hown in Tables. 1 and 2, respectively.

he Residual Risk and completes the

and likelihood ratings are again selected from the scales s
The product of these two ratings provides a measure of t
risk analysis stage.

The information provided in the Resid
Assessment to evaluate whether the risk is adequately controlled or not.

ual Risk box is used in the next stage of the Risk

Stage (vii): Risk Evaluation
s and will require the assessor(s) to decide if

This is the final step in the risk assessment proces
able level. The risk analysis stage took into

the hazards identified have been controlled to a suit
account the control measures currently applied to the hazard and, therefore, the result of the
idual risk. The system used in this

analysis indicates the amount of risk that remains, or the resi
section will use this analysis to decide if the residual risk of each hazard is:-

a)  Trivial;

b) Adequately controlled;
<) Moderately controlled;
d) Intolerable.

These results are recorded in the final column of the task risk assessment form.
Table 3 - The Severity/Likelihood Matrix shows the result of the risk analysis of severity and

likelihood and gives a rough guide to the size of the risk. The number in each box is the risk
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rating number entered on the risk assessment form and arrived at by multiplying together the
severity and likelihood numbers. The higher the number the higher the risk. This will assist
later in deciding priorities for action and in deciding the authorisation levels for the work
commensurate with the risk.

In general, high risks may require the provision of considerable additional resources involving

special equipment, training, high levels of supervision, and consideration of the most effective

methods of eliminating or controlling hazards. Lower level risks may be considered as

acceptable but actions should still be taken to try to reduce these risks further if possible

within reasonable limits.
Table 3 - Severity/Likelihood Matrix

Severity
. Slight Injury Minor/Serious Major Injury  Single Fatality/ Multiple
Likelihood First Aid Injury Lost Time Permanent Fatalities
> 1 day Disability
1 2 3 4 5

Certain : 10
Very Likely

Likely
May Happen
Unlikely

Risk'is tolerable when control measures identified 1

Adequately Controlled RISk -1
. are implemented. .

Moderately Controlled Risk. Further Risk Reduction Measures should be
considered.

For the purposes of evaluation, the matrix shown in Table 3 can be used to provide an initial

breakdown of the hazards into categories, as follows:-
Those hazards with residual risk ratings of 1 to 2 can usually be considered as trivial

risk. No further improvements necessary provided control measures are maintained;
b) Hazards with residual risk ratings greater than 2 but equal or less than 6 can be
considered as adequately controlled risk. Risk is tolerable when control measures

a)

identified are implemented.

c) Hazards with residual risk ratings greater than 6 but equal or less than 12 must be

considered as moderately controlled risk. Further risk reduction measures should be

considered;
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d) Hazards with residual risk ratings greater than 12 must be considered as intolerable
and not adequately controlled.

Further control measures or alternative ways of carrying out the task must be identified and
implemented. This may require specialist expertise/advice.

Approval to Proceed: On completion of the risk assessment and prior to executing the task,
the appropriate level of approval should be obtained. Approval to proceed should not be seen
as a formality. Approval should ensure that a suitable and sufficient risk assessment has been
performed and that adequate controls have been identified to reduce the risks to an
acceptable level and ALARP. The level of approval must be commensurate with the level of
risk, i.e. higher risks require more senior management approval.

Communicate and Complete Risk Assessment: The success of a TRA will depend upon
how effectively it has been communicated. The value of the risk assessment will be wasted if
the people carrying out the task are not fully aware of, or do not thoroughly understand, the
hazards and the precautions put in place. Open two-way dialogue should take place at a

predominantly informal meeting prior to starting the activity. In this guide, we refer to these
meetings as toolbox talks.

The toolbox talk should fulfil four functions:
1. Give everyone involved in the task a thorough understanding of:

* The detail of the activities involved in carrying out the work; both their own activity and that
of others

* The potential hazards identified for each stage of the task ‘

* The control measures in place or to be put in place to mitigate the hazards

* Individual actions and responsibilities at various stages of the task

2. Provide the opportunity for those involved in the task, either wholly or partly, to identify
further hazards and control measures which may have been overlooked in the initial

assessment. This is especially useful for identifying hazards at the worksite which may not
have come to anyone’s attention in the earlier stages.

3. Reach agreement of the whole work team on whether or not to proceed with the activity. If
agreement cannot be reached, DO NOT START THE JOB.

4. Make clear to all involved that should conditions or personnel change or assumptions made
when planning the activity prove false, they should re-assess the situation and, if in any
doubt, STOP THE JOB.

For these reasons, a successful toolbox talk should be held at or near the worksite. It should
include all people involved in the work or those who may be affected by it such as
subcontractors, vendors and base crew. A copy of the TRA should be used during the toolbox
talk to lead the team systematically through each step of the task ahead.

The structure of the toolbox talk should provide mechanisms for;
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* Confirming the general understanding of the task and TRA detail,

* ldentifying further hazards and control measures,

* Recording the communication and toolbox talk process,

¢ Collecting feedback on the effectiveness of the risk assessment process to facilitate

update of the TRA or procedures,

The Toolbox Talk Risk Identification Card (TRIC) is a suitable tool to guide this process. The
card is designed to lead the discussion through the necessary elements to be covered. It is
not the only means of ensuring that the TRA has been effectively communicated and
opportunity provided for further input. However, whatever system is used, it should cover the
same elements. When new work team members join the team, the same communication must
be given to them.

Capture Lessons Learned: On completion of work it is important that any lessons learned
are captured and incorporated into the process. This may be in the form of changes/revisions
to:

e Procedures used

¢ Risk assessment records

e The TRA process itself
This is an important feedback loop in the TRA process. Wherever possible, a post-TRA
review should take place in order to establish any deficiencies or weaknesses within the risk
assessment process. This will provide feedback into the management of a safe system of
work.
Equally, where improvements to working practices can be identified, they should also be fed
back into existing procedures. In the event of an accident, incident or near miss taking place,
it is critical that the TRA is reviewed. The findings from incident investigations, near miss
reporting and procedural review are good sources of lessons learned that can be applied to
the TRA process.

Training and Monitoring: Good, effective training of individuals involved in leading or
participating in TRA is essential to achieve quality and consistency of results. Training
provides the foundation for effective risk assessments and supports competence. The
fundamental TRA process is covered through a vast range of procedures and varying
organisational approaches across the industry. TRA is not a complex process but requires
continual usage and practise to reinforce the risk awareness levels of the workforce and
enhance safety performance.

Training should be viewed as the start of the process with the inclusion of all personne! in
TRA as the goal. The ability to share training across and between organisations is possible
through a common approach, and will drive the acceptance and implementation of best
practice for TRA. No matter how thorough the TRA procedure has been, its ultimate success
depends on the awareness of the people carrying out the activity. If they do not have a sound
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understanding of the TRA findings, what it means to them and what their responsibilities are,

it will have a limited effect on preventing accidents.

7. BENEFITS OF RISK ASSESSMENT
APPLICATIONS

Risk assessment techniques can be applied in almost all areas of the offshore oil and gas and
marine industries. Corporations know that to be successful they must have a good
understanding of their risks and how the risks impact the people associated with their
operations, their financial performance and corporate reputation. More and more, regulators
are striving to use risk-based approaches in formulating new regulations. The ability to
conduct meaningful risk assessments continues to improve as more and better data are
collected, and computer applications become more accessible.
The four key areas where risk assessment has been seen to be useful are:
i) Identifying hazards and protecting against them
i) Improving operations
iii) Efficient use of resources
iv) Developing or complying with rules and regulations

Identifying Hazards and Protecting against Them: The primary goal of many risk
assessments is to identify the hazards that are involved in a particular process or system and
to develop adequate safeguards to prevent or reduce negative consequences from the
related hazardous events. As previously discussed, the first step in performing a risk
assessment is hazard identification. Whether done in an explicit or implicit form, this step
provides an understanding of the basic hazards (e.g., high temperatures, toxic chemicals, and
rotating machinery) that are involved in a process or operation. Because of the negative
consequences that can occur if these hazards are not controlled, the hazard identification
step is key in developing an understanding of the contributors to the risk of operating a
Particular system or process. Once these hazards are identified and the potential undesirable
évents involving these hazards are described, risk assessment techniques can allow
Personnel to identify the safeguards, or risk-reducing measures, that are currently in place
and to make recommendations for additional safeguards that would further reduce the risk.
These safeguards can either prevent an event from occurring, or (educe (mitigate) the

Consequences if an event does occur.

|mproving Operations through Better Understanding: In addition to the identification of

hazards and safeguards, the value of the knowledge and understanding gained from the

Performance of risk assessments should not be under estimated. This increased
understanding can often result in improved operations, design, maintenance, and emergency

response. Risk assessments frequently yield recommendations to system hardware,
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software, training, and procedures that result in more efficient or improved operations, along
with increased safety.

Many of the techniques used in performing risk assessments involve a detailed, systematic
review of the process or system being evaluated. During a review, a variety of information
sources, such as process drawings, operating and emergency procedures, incident reports
and operators’ experiences, are typically examined in detail to allow an understanding of the
hazards, potential events or mishaps and the safeguards that exist to minimize the frequency
or consequence of these events. In addition, many reviews involve a multidisciplinary team
representing various organizations (e.g., operations, engineering, instrumentation, or
industrial hygiene), each member of which has detailed kndwledge on particular aspects of
the system. This thorough review and sharing of information typically benefits all personnel

involved in the risk assessment by increasing their knowledge of the design and operation of
their facility.

7.1 REVIEW OF 20 TASK RISK ASSESSMENTS OF PANNA & TAPTI: BGEPIL has TRA’s
done for many permit to Work Tasks. These TRA's were classified under the following
headings. '

1) Generic TRA’s

2) Mechanical TRA's

3) Process TRA's

4) Instrumentation TRA's

5) Electrical TRA's

6) Well Engineering TRA's

7) Specific TRA's
The TRA's where incorporated in work permits and all the people doing the job where made
aware of the risks associated with the task and the control measures incorporated and to be
followed by them.
As part of the project a review of a few TRA's was carried out. This looked at the following at
the following aspects in the TRA.

1) Description of jobs inside a task.

2) Description of Hazard

3) The population at risk

4) The scores assigned to the severity and likelihood as part of risk analysis without
controls.

5) Adequacy of control measures.

6) The scores assigned to the severity and likelihood as part of risk analysis after
controls where incorporated.

7) The evaluation of risks as to whether they could be brought down taking into account
the factor of Cost Benefit Analysis.

8) Some of the TRA's of PANNA-MUKTA and TAPTI where different though for the
same task. During the review of 17 TRA's where merged with some new inputs, 2
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new TRA's where made, and one TRA specific to PANNA was revised. This is

common to both PANNA and TAPTI platforms.

7.2 THE FOLLOWING TRA’S WHERE REVIEWED:

1)
2)
3)
4)
5)
6)
7
8)
9)

Fumigation/Pest control in living quarters.
Diving Job.

Diving at SPM for inspection and maintenance.
Wireline operations

Diving job being carried out with simultaneous slick line operations.

Continuous stay in satellite platform.
Photography in platform.

Heavy load lifting from boat and vice versa.
Work at height at satellite and living quarters.

10) Work at height PPA/TPP
11) Hot work in cellar/spider deck.

12) Use of Heat Gun/Temperature bath for fire checks, Therma detectors/switches of TG,

PGC, and EG.

13) Ladder safety
- 14) Working in confined spaces.
15) Work at height above water

16) Use of electric power tools

17) Inboard scaffolding

18) Working in galley

19) Fortnightly cleaning of galley
20) Installation/Removal of scaffolding above water.
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1)

2)

3)

4)

5)

6)

7)

8)

8. CONCLUSION

The study of the HSSE Management system helped in understanding the
management challenges in the area of Health, Safety, Security and Environment.

The visit to both PANNA & TAPTI offshore installation gave an insight into how an
offshore oil and gas production facility works. _

The study helped in knowing the various safety measures in the platform to counter
an emergency.

The study helped in familiarising with the fire and gas detection, protection, and,
measures to fight any emergency.

The review of 20 Task Risk Assessments of Panna & Tapti gave an insight into what
a TRA is, how it's made and implemented.

TRA has a major role in any Permit to Work activity. It indicates both the risks
associated with a particular task and the control measures needed to mitigate the
same.

The study found that TRA's for similar activities of PANNA and TAPTI platforms
where different.

The study achieved consistency of 20 TRA's of PANNA and TAPTI platforms by
incorporating all known hazards and control measures.
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