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Accepted: 2025-01-15 data in 2022, Indonesia produced 31.4 million tons of oil, compared to the need,
which was 2.2 times higher, namely 69.7 million tons. After the change of the
new operator, which PMA previously managed to PHR WK Rokan, the
government, represented by SKK Migas instructed to immediately carry out
drilling activities so that national oil needs could be met. With the massive
drilling activities carried out by PHR, where from 2021 to early 2024, drilling of
more than 1000 new wells has been carried out. The purpose of this study is to
map the risks of drilling activities that will be carried out in the future using the
risk grouping method (Risk Register) in order to obtain an analysis of the
dangers that will later be used to manage or control the possibility (probability)
and impact (severity) of drilling activities that will be carried out next. The
stages of work in onshore drilling are obtained from the existing drilling
program, where all risks of the drilling stages to be carried out are grouped,
given initial and additional barriers, so that a risk analysis is obtained in the
form of initial mitigation.
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INTRODUCTION

Currently, the global oil and gas industry is experiencing a strong recovery in line with 2021
and 2022. Consumption figures have increased to 5.5 million barrels per day, and in 2022, it has
increased again by 3.1% to reach 97.3 million barrels per day. The relaxation of Covid restrictions
triggered this, according to Haitham Al-Ghais Se, secretary General of OPEC. With oil and gas prices
having reached high levels, in addition to the factor of the start of production machines in a number
of countries consuming black gold, even though recovery has occurred, the oil and gas industry is
still shrouded in considerable uncertainty regarding future growth as a result of the ongoing
Ukraine-Russia war in the European Continent (Firman Hidranto, 2023).

One of the operators given this responsibility is Pertamina Hulu Rokan (PHR); PHR itself is a
new operator that processes the Rokan working area (WK) from the previous PT. Chevron Pacific
Indonesia (CPI) as of August 21, 2021. PHR Rokan itself is the largest working area in Indonesia
which has strategic value in meeting the production target of 1 million BOPD and 12 BSCFD in 2030.
Head of SKK Migas Dwi Soetjipto also appreciated what PHR has done so far. Based on SKK Miga's
records, the number of wells that PHR has drilled is 500 - 600 wells; this figure is clearly an
extraordinary increase when compared to the previous operator, PT. Chevron Pacific Indonesia
(CPI) before being taken over. With massive drilling activities at PHR, of course, it will also contain
quite a large risk. Moreover, technology transfer is very slow in the Indonesian oil and gas industry,
as it is known that a labor-intensive system still dominates drilling technology in Indonesia. From
the published data, the research site has also experienced a fairly high number of accidents, where
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76 incidents occurred from August 2021 to February 2024. In the study, the author refers to the
AS/NZ 4360:2004 standard with a qualitative analysis method as its scope limit, and this is used to
group the risks of hazards that will arise from drilling activities based on drilling program data that
have an impact on humans, equipment and the environment.

METHODS

Drilling in this study is land drilling using a Rig, . Drilling Rig installation of equipment to
drill into underground reservoirs to obtain water, oil nat, natural gas, or underground mineral
deposits. Meanwhile, data on work accidents, especially in the Indonesian oil and gas industry itself
in 2023 recorded from SKK Miga's sources, a total of 36 victims consisting of 6 accidents that caused
death, 6 incidents that caused lost workday cases (LWDC), 1 accident that caused restricted work
case (RWC), 5 cases that caused medical treatment cases (MTC), 14 cases of first aid cases (FAC), and
4 cases of illness fatality.

In this study, the author uses risk management as the basic foundation of his research, where,
in general, risk management can be defined as a strategic business process where management must
assess whether business activities are consistent with stated strategic objectives and how risk
management is linked to investment and growth decisions (Clarke & Varma, 1999). As for the risk
management referred to in ISO 31000 risk management, in general, the definition of risk
management according to ISO 31000, which has become the Indonesian national standard, is now
known as SNI. ISO 31000 is a systematic process of implementing policies, procedures, and practices
related to risk communication and consultation activities, determining the scope, context, and
criteria of risk, implementing risk assessments consisting of risk identification, risk analysis, and risk
evaluation, risk treatment, monitoring and review, recording, and reporting.

Each project will create a unique product, service or result. The results achieved can be tangible
or intangible. Although some activities in the project are carried out repeatedly, it still does not
change the definition of the project as temporary work. It has unique properties that cannot be the
same in each project. For example, the construction of an office building can be made using the same
materials and with the same team. However, each building will have its uniqueness in terms of
location, design and situation around the project (PMI, 2013).

In general, a risk register is a grouping or list of risks, which is a tool used to identify, assess,
and prioritize risks in an organization. It usually includes a detailed explanation of each identified
risk, an assessment of its likelihood and potential impact, and a plan to manage or mitigate the risk.
The goal is to help relevant stakeholders understand the potential risks associated with a process,
project, system, or organization and develop strategies to deal with those risks effectively (Robinson,
2022). Currently, the implementation of a risk register is an important element in corporate risk
management. By collecting and mapping information about the risks that may occur and the steps
that will be taken to manage them, companies can be better prepared to face business uncertainty
and, of course, to maintain operational sustainability.

RESULT AND DISCUSSION

This study will identify the risks that will occur during the drilling work. The risk category is
obtained from the drilling program planning of the Rokan block PHR based on ISO 31000. The risk
itself is divided into six phases of the drilling activities to be carried out.

This study will identify the risks that will occur during the drilling work. The risk category is
obtained from the drilling program planning of the Rokan block PHR based on ISO 31000. The risk
itself is divided into six phases of the drilling activities to be carried out.
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1) Land preparation phase.
- Determining the good point
- Land clearing
- Land preparation
2) Rigequipment mobilization phase
- Lifting rig equipment to transportation equipment (Loading equipment)
- Rig equipment departure to the location
3) Rig equipment assembly and testing phase
- Lowering rig equipment from transportation equipment to the location (Unloading
equipment)
- Assembling or arranging rig equipment (setting and installation)
- Rig equipment testing (function test)
4) Well drilling phase
Rig tower erection (Rig-up)
- Pipe assembly (stand-up tubular)
- Mixing mud chemicals (mixing chemicals)
- Well drilling (drilling formation)
- Installation of initial casing in the well (running in-hole casing conductor)
- Raising BOP (Nipple-up BOP)
- Preparation
- Installation of production casing in the well (running in-hole production casing)
- Well cementing (cementing job)
5) Rig equipment dismantling phase
- Rid down tubular
- Nipple-down BOP
- Dismantling rig equipment
6) Rigequipment demobilization phase
- Loading equipment
- Departure of rig equipment to the company's yard.

Risk analysis is carried out on drilling activities using two stages: initial control risk analysis
and proposed risk analysis. If the risk from the activity is still large, an additional proposed risk
analysis will be carried out. However, if the risk analysis is already small, there is no need to add a
proposed risk analysis.

a). Initial control risk analysis. The next stage is the risk analysis of each stage of work in land
drilling. Risk descriptions are obtained through discussions with competent personnel and reports
from the Field HES Lead. The initial barrier in this stage is based on the work contract between the
contractor and the employer, with risk control limited to control administration and PPE. The rig
contractor is required to fulfill the contract agreement and be verified by the job owner before spud-
in. The initial risk is determined based on two factors;

- Probability, which is calculated from the multiplication of the probability level and the
impact.

Table 1. Probability

IMPACT PROBABILITY
Severity Description Almost giﬁilr}; I—ﬁaca:n \t/cfrlylj lkilr? Cﬁl}g\ions ’fco
Level P Impossible PP PP

(20%<X<40%) (40%<X<60%) (60%<X<80%) Happen
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LARGE

MEDIUM
SMALL
VERY
SMALL
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(0% <X<20)
P1 P2 P3 P4 P5

5x1

4x1
3x1
2x1

1x1

4x2
3x2
2x2

1x2

3x3
2x3

1x3

1x4

1x5

The purpose of the color code in the table above is to represent the combined level of
probability and impact of the identified risks. So, high risk is colored peacock, medium risk is yellow

(amber), and low risk is green.

Severity indicates how serious an incident's impact is. Companies use severity to analyze
safety standards and determine the criticality of an injury or illness. The calculation is based on the

average days lost due to accidents, which reflects the organization's safety performance.

Table 2. Impact of QHSSE/ Severity Level
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b). Risk analysis of proposal. In the risk analysis, the proposed additional risk control is not
only based on the work contract, such as the initial control but also this risk analysis is made with
input or recommendations from discussions and reports from teams that are also involved or present
in this onshore drilling. This team itself is formed and has its duties and responsibilities according
to the function of forming this team. The team is:

-  HESD & C (Drilling and Completion) consists of HES Advisor and HES Specialist
- Verification and Validation (V & V): Visit at least once a month

- Rig Inspection (Reliability and Compliance): Visit the rig every 2 weeks
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- I-CCTV online, which is always online when drilling work is in progress
The data findings and reports obtained from the teams above are as follows:

- Hazard category:
Table 3. Hazard category
Hazard category Count of Hazard tools

I-CCTV RNC VnV FHL
Gravity 116 511 123 863
Pressure 59 571 37 333
Motion 271 766 46 326
Chemical 17 21 2 214
Mechanical 16 138 28 208
Dokument 0 0 20 205
Electrical 11 239 12 167
Temperature 8 68 4 126
Biological 1 1 0 24
Radiation 1 0 0 11
Sound 0 4 0 6
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Figure 1. Hazard category

- Category findings
Table 4. Category findings
Category findings Count of Finding tools

I-CCTV RNC VnV FHL
Rig Facilities 171 1108 72 1678
Heavy Equipment 28 631 25 158
Well Control 53 297 9 58
Lifting Rigging 106 151 61 179
Safety Equipment 110 97 68 395
Light Vehicle 32 35 37 15
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The findings data from the teams above amounted to 5574 findings spanning from 2023 to
June 2024, and the hazard category grouping consists of 11 devices and 6 findings on the rig. The
findings above will be used as additional analysis to increase barriers further so that the risk level
in certain jobs with high risks can be reduced to a moderate or even low level. The risks in drilling
work cannot be eliminated (Elementation), but what must be done is to control them. The following
is a section of onshore drilling work that has been subject to additional risk control proposals,
although not all hazards in this job have been subject to risk control proposals. However, this
additional proposal focuses on the hazards at the work stage, where the risk level is still high.

c) Mitigation results obtained. After barriers were added to the stages of drilling work, the risk
analysis results were obtained in the form of initial mitigation that must be carried out at each stage
of the planned work. It allows work that has a high risk in drilling to be controlled as early as

possible.

Preparation well pad.

Table 5. Preparation well pad

. Initi -, Resi
N Hradza Ni:u Risk Risk Existing control/Barrier al Prop o:gra:;g;honal dual
Descriptio  Gro Risk Risk Mitigasi Risiko
o Categ Imp n u Action Con Action Con
ories act P on P S . P S
Description trol Description trol
1. Always 1. Socialization
1. Conductin, communicate gtllis‘; b?rfjg\lz?g
~~onductng with community Y um &
socialization with community
. leaders and local
The the community leaders and
occurrence and local government government
officials .
of government Ad 2 Conduct Ad officials.
Dem demonstra officials mini .ublic relations mini 2. Every major
1- onstr Soci tions or Secu 2.Reimbursement strat P S 1I'> ecruitment strat P S event that causes
1 ation al communit  rity  of land for ive 43 from local ive 4 2 people to gather
y rejection residents affected ~ Cont communi Cont or celebrate,
during site by the project rol leaders ty rol project work is
constructi 3. Prioritizing 3. Increase the adjusted
on work unskilled workers : 3. Public relations
from residents numlf)er of must be
around the project unskilled mandatory, and
workers recruitment of
employed by the

@00
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surrounding figures must be
community prioritized
4. Increase the
number of
unskilled workers
from the
community
around the
project.
1. Induction of
1. The presence new personnel
1. Provide of HSE and guests is
The induction to personnel on the mandatory
Wild presence workers and Ad project . Ad 2. Medical and
anim of  wild guests before min 2. There is mind HSE personnel
. entering the cooperation must be on-site
1- al Peo  animals, Heal . strat P . .. strat
. project area . with local clinics . 3. Ambulance
2 distu ple such as thy . ive 3 . ive .
2. Have a medical or hospitals stays on site
rbanc snakes, . Cont Cont .
. site on standby at 3. The nearest 4. Cooperation
e tigers and he locati rol lini d rol ith di
elephants the location clinics an with surrounding
3. Ambulance hospitals have clinics and
available anti-snake hospitals that have
serum anti-snake serum
1. Hire security 1. There must be a
officers post and portal
2. Posts and 2. There are
portals are Ad security officers
Loss E:?;e WZ; available mini 3. There are rules
1- of Asse equipment Secu 3. Procedures are strat P for workers and
3 equip ts uge dp for rity  created for if 3 guests to enter and
ment work checking Cont exit
personnel in and rol
out
4. Former officers
employ security
1. Workers have a 1. Valid worker
valid medical MCU
check-up 2. DCU is carried
2. Medical out
personnel are on 3. There are
There is site medical personnel
hot 3. Blood pressure on standby at the
weather and tension checks  Ad location
Extre reaching are carried outon  mini 4. Shelters for rest
1-  me Peo  more than Heal all workers before  strat P are available
4 weat ple 35 degrees thy workis carried out if 3 5. Maximum work
her and 4. Shelters forrest ~ Cont is 8 hours. If
sometimes are available rol overtime is a
high 5. Clear working maximum of 4
rainfall. hours hours
6. There are 6. Procedures for
procedures for working in
working in extreme weather
extreme weather are available
(rain and heat)
There are 1. Workers are 1. Workers are
still equipped with Ad equipped with
Noise rosidents sufficient PPE mini sufficient PPE
1- of Peo livin Heal 2. Noiselevel strat P 2. Noise level
5 work ple aroufl d the thy  measurements are if 2 measurements are
tools work carried out Cont carried out
location 3. Ensure the rol 3. Ensure the
distance between distance between
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the project and
residents' homes is
sufficiently far

4. Barriers are
added with
fences/tarpaulins
1. Trash bins are
available

2. There is a waste
collection

two hazards have
collecting the
waste has a permit
for both domestic
and B3 waste

At t, while, there are two hazards with high-risk levels, namely demonstrations and wild
animal disturbances. While other hazards have Bynistrative controls are carried out.

a) Demonstration/Protest: The risk level is lowered from high to medium, reducing the
involvement of community leaders and government officials in socialization and providing jobs
for residents. It reduces the severity from 3 to 2.

b) Wild Animal Disturbance: The risk level is lowered from medium to low through cooperation
with local clinics to provide anti-snake serum and increase HES personnel. This additional
control reduces the probability value from P3 to P2 and the severity from S3 to S2.

Mobilization Equipment.
Table 6. Mobilization Equipment
Mai Existing Ir;llh Propose g::;
N Hazard n Risk Risk control/Barrier Risk additional control Risk
o Catego Im Descriptio  Gro Action Mitigasi Risiko
ries n up Action Con . Contr
act .. P S Descript P S
Description trol ion ol
There is a 1. Heavy HT 1. Clear driver
potential equipment Standby administration
for heavy operators have to 2. Pre-job meeting before
equipment SIO, and facilitate the activity begins
vehidle Drivers have commun  Admi 3. Check the vehicle and
slippage SIM ication nistrat equipment ties
due to 2. Pre Job in the ive 4. Check the road before
soil- Safety impleme  Contr the trip is carried out
bearing Meeting ntation ol 5. Road repairs
Land capacity before moving  Ad of 6. Escort/ convoy carried
2 transpo conditions activities mini moving out
~ rtation  Peo that are Safet 3. Inform the strat P S equipme 7. Driving safety
1 andits  ple not yet y maximum if 2 3 ntRig procedures and travel
situatio suitable vehicle speed Cont plans
n for the limit of 20 rol Repair 8. Communication
weight of km/hour or equipment available
the heavy 4. Vehicle compact Engin (HT)
equipment checks are ion of cerin
M?herl:: carried out areas at Cont%
crossing > de critical ol
the main Mobilization road
access to Route Checks access
the 6. Driving points
Safety
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drilling Procedures,
location. Journey
Management
Plan
1.SOP 1. SOP Journey
Journey Management Plan
Management 2. Conduct Safety
Plan briefing before moving
2. Conduct a activities
Pre-job safety 3. Drivers have sufficient
meeting competence
before moving 4. Escort for heavy/large
activities . loads
3. Escort for ?rlgvers 5. Special supervision
heavy/large equippe for night trips from/to
loads dqwifl? drilling locations
Collision & Spec%a'l addition 6 R?-lnspectlor} of
supervision vehicles and driver
between for night Ad al B2 Admi documents before
vehicles travelgfrom/ to mini driving nistrat carrying out night trips
Peo  duringthe Safet - strat P S license . ymg 5 P
. drilling . ive 7. Maximum speed
ple  implement y . if 2 3 compete .
. locations . Contr restrictions for heavy
ation of Cont ncies . .
5. Re- . ol equipment vehicles are
the inspection of ol accordin 20 km/hour
moving rig velﬁcles and gto
driver govern
documents ment .
before regulati
carrying out ons.
night travel
6. Maximum
speed
restriction for
heavy
equipment
vehicles is 20
km/hour
Work?rs 1 Work shift Ad 1. Work shift
experience arrangement mini arrangement
2 . Peo fatlgu.e ! Heal 2. Sufficient strat P S 2. Sufflment rest time
- Fatigue resulting . . 3. Valid DCU & MCU
2 ple in reduced thy  resttime if 2 3
trati 3. Valid DCU Cont
concentrati & MCU rol
on
1. 1. Socialization to the
Socialization local government and
ot o Scuriy e oarning,
gnd the assistanc mobilizatitgn route
. e during
surrounding Ad mobiliza passes through
. community . . Admi 2. Obtaining a crossing
Obstructio that the o tion nistrat ermit from the
Demon Peo nduring Secu e strat P | S from . P )
" straion ple  mobilizat rity mobilization if 4 3 within ive Transportation Agency
3 route passes Contr 3. Escort assistance that
on Cont the . .
through rol compan ol also involves the police
2. Obtaining a
crossing i,o::;l
permit from police
the
Transportatio
n Agency

Of the four hazards, three have a high risk that needs to be reduced, while one is still tolerable.
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Rig vehicle situation: Additional administrative and engineering control barriers include
additional communication devices, B2-level driver licenses, and road repairs at critical access

points. These reduce the probability from P3 to P2 and the severity from S3 to S2.

b) Community obstruction: This risk is reduced by police escorting the convoy and internal security
as the vehicle passes through the vulnerable area. The probability decreases from P4 to P3 and
the severity from S3 to S2.

Unloading Equipment.
Table 7. Unloading Equipment
Ri Initi . Resi
Mai . sk Existing control/Barrier al Propose additional dual
Hazard Risk . control .
N . G Risk Risk P,
Catego Descriptio Mitigasi Risiko
o . Imp ro .
ries act n u Action Description Con P Action Con P S
p P trol Description trol
1. PTW, JSA, and 1. C(')lor' ' 1. Permit and
. Coding is still SOP must be
PJSM are carried out . .
before the activity valid valid
2. Barricading 2. Pre-job safety
2. Ambulance & . L
. the lifting area meeting is
Paramedic Standby o
3. Crane operator 3. The lifting conducted
cé)m otency has Ad supervisor Ad before work
peteney mini conducts a mini 3. Routine crane
been certified and . . Lo
valid strat visual strat 1nsp;chog is
ive inspection ive conducte
4. DCL.T c.heck before Cont 4. Lifting gear ~ Cont 4. Competence
the activity rol inspection is rol of crane
. 5. Certification of .
Hit by oo . carried out operators and
. lifting equipment h .
material/e used 5.HES riggers is
quipment . C personnel mandatory
Peo liftedbya oo O Sufficientlighting P S verify the P S 5. Lifting
. fet for night activities . . .
ple falling o 3 4 inspection 3 3 supervisor
Movem y 7. Lifting Plan .
crane carried out personnel are
ent of .
obiects (Drop 1. The operator available
) Object) ensures that the area 6. HES
can fall
3 around the personnel are
or be . . .
© release unloading material available
1 d from 8 f'refe from worker Engi Safety Device  Engi 7 A h,ftmg plan
. activity (Clear zone ; is available
their neer (Anti to block  neer Iy .
area) . . 8. Lifting SOP is
attach o ing crane) ing .
2. Lifting Gear . available
ments . Cont installed and ~ Cont
Inspection and Pre- L
. rol functioning rol
use Inspection
3. Ensure that the
load does not exceed
the crane capacity
4. Tag Line is used
1. PTW, JSA, and 1 Color
"Objects PJSM are carried out e
.. Coding is still
fell due to before the activity .
Ad valid Ad
broken 2. Ambulance & - s .
slings Sa  Paramedic Standby i 2 Barricading - mini
Asse ) strat P S theliftingarea strat P S
Booms fet 3. Crane operator . L .
ts ive 2 4 3. Thelifting if 2 3
brokedue y  competency has .
s Cont supervisor Cont
to been certified and
. . rol conducts a rol
overloadin valid visual
g." 4. DCU check before visua i
the activity mspection
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5. Certification of 4. Lifting gear
lifting equipment inspection is
used carried out
6. Sufficient lighting 5. The lifting
for night activities supervisor
7. Lifting Plan supervises
Engi dl.l?il“lg the
Ensure that theload  neer activity
lifted does not ing
exceed the SWL Cont
rol
Jorker 1wk | i i
fatigue, arrangement Ad Ad 2.DCU is
3 which H  according to mini mini carried out
. Peo . ea regulations strat P S  HES officers strat P S .
- Fatigue le results in It 2. Safety sign area ive 3 3 are present ive 2 3 consistently
2 P reduced - Salety sigh P 3. HES officers
concentrati hy  swing Cont Cont are present
3. DCU & Health rol rol
on at .
Surveillance
work.
During 1. Pre-job safety
SIMOPS (2 meeting is
activities conducted
in1 area), before work
workers . begins
are L Pr«?—]ol? safety 2. Schedule
Land meeting is Ad
exposed to .. arrangements
3 transpo the Sa conducted before mini are
rtation  Peo work begins strat P S Use PPE P S .
- - movement  fet . PPE communicated
and its ple . 2. Schedule ive 3 3 Proper 2003 s
3 - of vehicles y 3. Additional
situatio arrangements are Cont
and/or . PPE
n. communicated to all rol
heavy
. workers
equipment
, which
can cause
potential
LTL
1. Provision of 1 5.0(:1ahzat10n
. of high
drinking water to
revent dehydration Ad Engi temperatures
Extrem high H P . mini The existence during the
3 2. Checking the neer : .
e Peo  temperatur ea . strat P S  of ashelteras . morning tailgate
- health conditions of . ing .
weathe  ple eover34- It ive 2 3 ashady place meeting
workers Cont
r 40 degrees  hy g Cont for workers 2.DCU
3. Socialization of rol
. rol 3. Shelters
the dangers of high S
| 4. Drinking
temperatures.

water providers

In the equipment dismantling work, all risks are at a high level, so additional barriers are
needed:

a) Movement of objects: Additional administrative barriers and engineering controls ensure that
periodic inspections of lifting points reduce internal and external parties. The lifting supervisor
is responsible for daily inspections and HES verification. Engineering control involves safety
devices on the crane that function optimally. It reduces the severity from 54 to S3.

b) Worker fatigue: Administrative control is carried out by employing HES personnel to ensure
compliance with work and overtime rules and implementing fatigue management. Severity
drops from S4 to S3.

¢) Land transportation: Due to the project's heavy traffic, additional PPE and lane control personnel
are needed. It reduces the probability from P3 to P2.
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d) Extreme weather: Shelters with adequate facilities are needed to reduce worker fatigue and
dehydration. This engineering control reduces the probability from P2 to P1 and the severity

from S3 to S2.
Install Equipment.

Table 8. Install Equipment

Indexed By :

. Initi - Resi
N Hazard N:]a' Risk Risk Existing control/Barrier al Propoggri?g;tlonal dual
o Catego Imp Descripti  Gro Risk Risk
res act on up Action Description Cont P S ACt_IOI‘_I Contro P S
rol Description |
Workers are
provided with
1. Health checks for additional PPE
high 2. Provision of Adm Egsgr?r?gsnECK
4 Extreme Peop temperat Healt drinking W;ter to inistr P s
1 weather le ure over hy prevent dehydration ative 2 3
34-40 3. Arrangement of Cont Shelters are Endine
degrees work shifts rol provided for er?n
according to workers to Con trgol
regulations."” rest
1. Certified and
competent workers
(Rigger, certified oil ~ Adm
and gas Crane inistr
Operator) ative
2. Permit, JSA and Cont
PJSM before the rol
activity
Equipme 3. Signal Man
nt falls Personnel use PPE 1. Hire
Land during appropriate to their PPE Lifting
transnor lifting, position supervisor Admin
4- P Peop hitting Safet 1. Ensure the load P S 2 Drop -
tation ~ B strative
. le personnel y being lifted does not 2 3 object
and its : - Control
situation and exceed the SWL inspection is
potentiall 2. Reposition the carried out by
y causing Equipment Enai the contractor
death 3. Isolate the work 9t
neeri
area n
4. Check that the g
L L Cont
lifting gear is in ol
accordance with the
SWL
5. Anti-block has
been inspected and
is active
Use appropriate PPE 1. Conduct a
gloves (Heavy )
Personnel Duty/High Impact PPE h?ga:g£li)nr:ce
trapped Hand Gloves) gwgek b
in 1. Observation of involvin ya”
equipmen equipment 9
- Adm personnel
t conditions before L lati
. resulting carrying out work Inistr 2 Insta_atlon Admini
4 Pm.Ch Peop in Safet 2. Socialization and ative P 88 of warning strative o
3 point le - y L Cont 4 3 signsand 3 3
potential requiring the crew to ol banners Control
for make BBS related to
medical observations inch points
treatment Engi g Colgring
arlic_ilf?r Use of Push full nﬁerl on the
stick Co?]t handling
ol tool."

This open-access article is distributed under a
Creative Commons Attribution (CC-BY-NC) 4.0 license

Mitigasi Risiko

1. Socialization of
high temperatures
during the morning
meeting

2.DCU

3. Availability of
shelters

4. Provision of
drinking water

5. Workers are given
additional head and
neck coverings

1. Permit, JSA dan
PJSM sebelum
pekerjaan dilakukan
2. Crane operator dan
rigger kompeten
(bersertifat dan
pengalaman)

3. PPE tersedia

4. Adanya personil
Lifting supervisor

5. Isolasi area kerja
6. Peralatan di cek
lifting supervisor
sebelum digunakan
7. schedule inpeksi di
jalankan

1. Mandatory use of
HDHG while working
2. Coloring of
handling tools

3. Installation of
warning signs and
banners

4. Use of Push Pull
sticks

5. Crew's obligation to
make BBS
observations
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1. Procedure for

working at height:
Derrickman has an
OMB (Drill Tower

Indexed By :

“u

1. Derikkman is
required to have a
Certificate of
Competency

Operator) oil and 2. DCU is done before
gas certificate 1. Regular work
2. Derrickman's Adm inspection by 3. Regular inspection
activities are listed inistr HES Admini of body harness by
in the JSA, and do ative 2. warning strative HES
Derrickm PJS_M before the Cont sign: mustuse  Control 4. Thereis CCTV on
fall an falls activity rol Full body the monkey board that
4- f Peop Safet 3. Fit to task before P S harness P can be monitored by
rom a off the L
4 height le monkey y activity 2 3 2 other perspnne_l
board 4. DCU before the 5. A warning sign for
activity the use of Full body
5. Permit harness is present
implementation
Installation of
CCTV
Full Body Harness cameras on Engine
Usage with Double PPE monkey ering
Lanyard boards that Control
drillers can
monitor
1. Regular health 1. DCU is consistently
checks carried out
\a{\rl:?i(rzrc? 2. V\_/que_rs' food Adm 2. Adfequate food
4 ) Peop due to Safet nutrition is inistr nutrition
5 Fatigue le high guaranteed and ative 2 3. Work shift
g y i
workload sufficient ) Cont arrangements
s 3. Work shift rol accordingly
arrangements that
follow the rules
Kebocora 1. There is a procedure
n for Monitoring the
oil/fluida Quality of Health in
Environ yang Procedur for Adm the Work Environment
mental Envi dapat Evir ~ Monitoring the instr P s Availability Engine 2. Oil spill kit
pollutio ronm mencema ome  Quality of Healthin  ative 5 3 of Oil Spill ring available
n from ent ri tanah nt the Work Cont kits Control
B3 ketika Environment rol
pengoper
asian
peralatan
1. Ensure the 1. Equipment
condition of the condition as per
Noise equipment is in Adm . standard
from accordance with the inistr The.r elsan 2. A noise warning
. - addition to : :
active standards ative the Engine sign was installed
4- . Peop  machiner Healt 2. Installation of Cont P S . - : P S 3. Noise mapping is
7 Noise le y causes h noise warning signs rol 3 3 mstalla_tlon of erng 3 2 done
. . : noise Control L
potential 3. Doing Noise . 4. Giving earplugs and
h - cancellation
hearing Mapping on the engine ears to employees
loss. 5. Noise Reduction
Use of earplugs/ear PPE Improvements for

Engine Equipment

In equipment installation work, of the seven high-risk hazards, six require additional barriers:

a) Extreme weather: Temperatures of 35-40°C can cause dehydration and fatigue. Additional PPE,
such as head and neck covers, is required, as well as engineering controls in the form of air-
conditioned shelters and comfortable seats. Severity drops from S3 to S2.

b) Land transportation: Heavy traffic during lifting requires a lifting supervisor and routine
inspection of dropped objects. This control administration reduces the severity from S3 to S2.
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Pinched: This high-risk condition requires a hazard hunt, pinch point warning signs, and
additional handling tools. This control administration reduces the probability from P4 to P3.

Falling from a height: Personnel are at high risk, so PPE inspections, full-body harness warning
signs, and CCTV installation on the monkey board are required as engineering controls. Severity
drops from S3 to S2.
Environmental pollution: Poorly maintained rigs can pollute the environment due to engine oil
and drilling fluids. Control administration in the form of spill kits reduces the severity from S3

Indexed By :

to S2.
f) Noise: Old rig engines produce high noise, so they need dampening as engineering controls.
Severity decreased from S3 to S2.
Function Test Equipment.
Table 9. Function Test Equipment
Initi - Resi
Mai . . Existing control/Barrier Propose addlltlonal dual
N Hazard n Rls_k ) Risk Risk contro Risk o
Categor Descriptio Gro - Mitigasi Risiko
° ies Imp n up . I Cont ACU.O n Contro
act Action Description rol P S Descriptio I P S
n
1. Provision of Creation of . 1. High-temperature
s Engine e .
drinking water shelte_rs as ering somal_lzatlon dyrlng
prevents resting Control morning meetings
dehydration Adm places 2.DCU
high 2. Examination of inistr 3. There is a shelter
5- Extreme Peop temperature Healt workers'health ative P S Workers 4. Drinking water
1 weather le over 34-40 h conditions Cont 3 3 are given provider
degrees 3. Socialization of ol additional PPE 5. Workers are given
the HEAT Stress head and additional head and
program neck neck coverings
4. Worker shift coverings 6. Heat Stress
arrangement campaigns/programs
1. Perform the 1. Melakukan
Function Test Function Test sesuai
according to the dengan Prosedur
Function Test Function Test
Procedure 2. Pressure gauge
2. Pressure gauge terkalibrasi
terkalibrasi Adm 3. Safety pin
3. Safety pin inistr terpasang
installed ative 4. Me-maintain
4. Me-maintain Cont "1 pressure
pressure based on rol Announce berdasarkan
There was working limit ment will working limitnya
. an 5.LO0TO . be ) 5.LOTO
_ Pressuri Peop explosion Safet (Mechanical P s implemente  Engine s (Mechanical
zed le during the y Electrical) 2 2 d function ering 3 Electrical)
system function 6. Worker test area Control 6. Kompetensi
test competence 2. pekerja
Use of PPE Installation 7. PPE lengkap
according to PPE of 8. Pemasangan
provisions Barricades" barikade
1. Isolate the work 9. Ada
area (non-essential pemberitahuan saat
personnel should not  Engi function
be in the function neeri berlangsung (lewat
test area) ng radio)
2. Check that the Cont
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1. Regular health

checks
"1, 2. Workers'
Entering nutritional needs are
1. Regular health maximum guaranteed and
checks overtime sufficient
2. Workers' food Adm regulations 3. Work shift
Workers L i . -
5. ) Peop are tired Safet nutrition is |n|_str p 2. D_CU is Adrn_|n| arrang(_ements
3 Fatigue le due to high y guar_apteed and ative 2 camec_l out  strative accordl_ng to
workloads sufficient Cont again Control regulations
3. Work shift rol before the 4. Entering
arrangements that worker maximum overtime
follow the rules does regulations
overtime 5. DCU is carried
work." out again before
workers do overtime
work."

Three hazards in high-risk equipment testing require additional barriers:

a) Extreme weather: Workers are susceptible to dehydration because facilities are inadequate.
Shelters as administrative controls and head and neck cover as engineering controls are required.
Severity drops from S3 to S2.

b) Pressurized system: Pressure testing of 3000-5000 psi poses an explosion risk. Administrative
controls, such as socialization via radio and installation of barricades on high-pressure pipes,
reduce the severity from 54 to S3.

c) Fatigue: Workers are often exhausted due to suboptimal equipment. Administrative controls,
such as overtime rules and repeated DCUs, reduce the severity from S3 to S2.

Rig-up Mast.
Table 10. Rig-up Mast
- Initi . Resi
Hadzar Mna' Risk Risk Existing control/Barrier al Proposgr?t?g;tlonal dual
No Descriptio  Gro Risk Risk Mitigasi Risiko
Catego  Imp n u Cont Action Contro
ries act P Action Description P L P S
rol Description |
1. Socialization of
high temperatures
1. Health checks for Ensure that during the morning
workers the shelter is meeting
2. Provision of more Adm permanent 2.DCU
Extrem high drinking water to inistr and has Endine 3. Availability of
6- e Peop  temperature Healt prevent dehydration ative P S complete er?n shelters
1 weathe le over 34-40 hy  inworkers 2 3 facilities, 9 4. Provision of
Cont Control S
r degrees 3. Arrangement of ol such as AC, drinking water
work shifts hot cool water 5. Workers are given
according to and good additional head and
regulations.” seating. neck coverings."
6. Good shelter
facilities
1. The procedure for 1. nglear(]ier 1. P.rocedure.fo.r
erecting a mast ensures the setting up existing
exists procedure is mast and updates
5 Certified and running and 2. Certified and
The The failure cc.>mpetent workers Adm has been competent workers
Mast Asse ocgurred Safet  (Toolpusher and inistr RS updated. Admlnl (T_oolpusher and
bends ts while the driller) ative 5 3 2. The highest  strative driller)
and mast was y 3. Work permit Cont position Control 3. RSM and Rigsupt
falls being lifted - P ' rol personnel of are involved and
JSA, and PISM h -
A the supervise during the
before the activity
B toolpusher, work
4. Work area in
- - such as RSM
isolation -
and Rigsupt,
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5. Mechanics and

participate in

4. Work permit,

other support teams supervised JSA, and PJSM
re-inspect activities before the activity
3. The 5. Work area in
mechanic isolation
checks the 6. Mechanics ensure
condition of hydraulic oil is in
the hydraulic accordance with
oil jack rig procedures
again 7. All workers focus
All other on this job, and
work is Engine other jobs are
stopped, and ering temporarily stopped
focus on this  Control
work
Use appropriate PPE 1. Requiring the use
gloves (Heavy of HDHG at work
Duty/High Impact PPE ﬁ Conduct a 2. Coloring on the
azard hunt -
Hand Gloves) program once handling tool
Personnel 1. Op_serve the a week by 3. Ins_tallapon of
. condition of the . - warning signs and
trapped in . Adm involving all
equipment egu!pmerr]\t befokre inistr personnel Admini ganners £ Push Pull
6- Pinch Peop  resultingin  Safet oing t € wor ative P S 2. Install mint e g ._Use ofFush Fu
3 int le otential 2 So_c ialization and Cont 4 | 3 warning signs strative 2 2 stick I~
pon p y g sig
for medical require the crew to ol and banners Control 5. Crew obligation
make BBS to make BBS
treatment - related to -
and/or LTI observations ) pinch points Observations
Eggrli 3. Coloring
Use of Push Pull ng on the
stick Cont handling tool
rol
1. Procedure for 1. Derikkman is
working at height: required to have a
Derrickman has an Certificate of
OMB (Drill Tower Competency
Operator) oil and 2. DCU is done
gas certificate 1. Regular before work
2. Derrickman's Adm inspection by 3. Regular
activities are listed inistr HES Admini inspection of body
in the JSA, and do ative 2. warning strative harness by HES
PJSM before the Cont sign: must use  Control 4. There is CCTV
Falling Derrickman activity rol Full body on the monkey
6- from a Peop fallsoffthe  Safet 3. Flt to task before P S harness boarq that can be
4 height le monkey y activity 2 3 monitored by other
board 4. DCU before the personnel
activity 5. A warning sign
5. Implementation for the use of Full
of work permits body harness is
Installation of present
CCTV
Full Body Harness cameras on Engine
Usage with Double PPE monkey ering
Lanyard boards that Control
drillers can
monitor
1. Include 1. Ada pertukaran
maximum shift kerja
1. Regular health overtime 2. DCU dilakukan
checks rules secara konsisten
Workers 2. V\_Ique_rs' food Adm 2.DCU i_s o 3. Memasukkar!
6- ) Peop are tired Healt nutrition is inistr RS done again Adml_nl s peraturan maksimal
5 Fatigue e due to high hy guar_apteed and ative 3 3 before the stratif 3 overtime
workloads sufficient Cont worker does Control 4. DCU dilakukan
3. Work shift rol the overtime Kembali sebelum
arrangements that work pekerjan melakukan
follow the rules 3. HES pekerjaan overtime
officers 5. Petugas HES
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1. Ensure the L Eq_u_ipment
Noise from condition of the 1. Give ear gtoa Tﬂ;'rzn as per
active equipment is in Adm muff to 2 A noise warnin
Peo machinery Healt accordance with the inistr P s certain p si. n installed 9
Noise Iep causes standards ative 3 3 personnel PPE 3 3 gNoise mabping is
potential 2. Installation of Cont 2. Regular dbne pping
hearing noise warning signs rol PPE -
loss. 3. Doing Noise inspections 4. Giving earplugs
Mappin and ears to
pping employees

In this job, six high-risk hazards require additional barriers:

Extreme temperatures: High temperatures during the day can cause discomfort. Permanent
shelters with complete facilities are needed as engineering control to reduce severity from S3 to
S2.

Tower bending and falling: During rig-up, the tower can bend or fall. Control administration
involves the presence of competent personnel such as RSM and Rigsupt, while engineering
control stops other work to focus on rig-up. Severity drops from S3 to S2.

Pinched: This is high risk and requires a hazard hunt program, additional warning signs, and
coloring on handling tools as control administration. Severity drops from S3 to S2.

Falling from a height: Derrickman is at high risk, so routine inspections and full-body harness
warning signs are needed to administer control. Engineering control, in the form of CCTV on
the monkey board, helps communication. Severity drops from S3 to S2.

Fatigue: Because the crew is not complete, some personnel have to work overtime. Control
administration in the form of overtime rules helps reduce the probability from P3 to P2.

Noise: The lack of socialization for new workers requires PPE inspection and the provision of
additional PPE as administrative control. Severity is down from S3 to S2.

Stand-Up Tubular Goods.

Table 11. Stand-Up Tubular Goods

Ma Ri Initi . Resi
Hazard in Risk sk Existing control/Barrier al Propose additional dual L
N . . - control : Mitigasi
o Categori  Im  Descrip Gr Risk Risk Risiko
es pa tion ou Action Cont = Action Contro P s
ct p Description rol Description |
1. Certified and
competent xocr:lggr]setent
workers Adm 2. Complete
. (Rigger, inistr )
fallin oil and gas Cont c?ang SOP ar?d JSA’)
Moveme during certificate) rol manufacturin 3.PJSM is
nts that Iifting 2. Work permit, g . cérried out
7 Pe . JSA & PJSM Admini
cause | that hits ~ Saf P P S 2. Regular . P S 4. Complete
. Objects op personn ety Use of PPE 2 4 inspections strative 2 3 PPE
! to fall € el and according to PPE 3. Dail Control 5. The age of
. provisions . Y ’ 9
and fly potentia 1. Ensure the checklist crane
Iy . . 4. Hire lifting manufacturin
lifting load does  Engi . .
g:l;fﬁ s not exceed SWL  neeri Supervisor ?hzcr(iﬁ::mg o
2. Equipment ng 6. Dail
Repositioning Cont ch eckli)gt
3. Insulation of rol -
equipment

the work area

@00
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4. Check that 7. Routine
the lifting gear inspections
is in accordance are carried out
with SWL 8. Hire lifting
5. Anti-to-block supervisor
has been
inspected and
activated
Goods
damage - Adm 1'.SQP
As  ddueto 1. Drilling inistr Admini drilling
Equipme set  system Saf  Procedure ative P =S Regular strative P S 2. Sertifikat
nt Fall Yt ety 2. Equipment 4 3 inspections 3 3 peralatan
S hoisting R Cont Control .
. Certification 3. Inspeksi
engine rol -
- rutin
failure
1. SOP
manual
handling
pengangkatan
beban (max
20 kg)
Position 2.
and Maintenance
lifting L. Manual berkala
handling Adm .
e of . He  procedure for inistr 1. Installation Admin 3
Ergonom opl weights alt  lifting loads ative P of strative P S Pemasangan
ics have the 4 banners/bann 3 2 banner/spand
e - h  (max 20 kg) Cont - Control -
potentia - ers regarding uk mengenai
| to 2. Periodic rol the correct cara
maintenance e
cause manual lifting pengangkatan
injury method manual yang
2. Program of benar
the 3rd week 4. Adanya
of every program
month related sosialisasi
to manual setiap 1 bulan
handling sekali
Rotatin 1. Carry out pre- 1 Pre-qser
used inspection inspection
g diom before using equipment
quip equipment 1. Regular before use
ent Adm : .
. 2. Use of L inspections 2. Use of
(centrif dard inistr 2 hibi .
ugal standar ative - Prohibit equipment
equipment long hair for according to
pump, Cont <
3. Personnel working procedures
mud Certification i rol | 3 |
Mesin pump ertification in personnel. o . Personne
bergerak Pe draw ' Saf accordance with P s 3. Jewelry is Admini P s Competence
g opl drilling prohibited strative 4. Installation
dan work, ety s 3 3 ) 2 3 .
b e guidelines from being Control of rotating
erputar cat . :
head useq (iron equipment
- chain guarding
hydrauli .
- . Engi watches, 5. Regular
¢ winch, Installation of neeri rings inspections
fg'g?gi?] ?(;Jtz';?r']ng ng necklaces and are carried out
9 ng Cont bracelets) 6. Prohibit
9 equipment rol personnel
personn from having
el .
long hair
Power 1. Pre-used
Tong inspection 1. Pre-used
: - 1. Regular inspection is
equipm 2. Equipment d : ] ied
Cedera ent according to Adm inspectio rés Admini garsrle dou:j
tangan Pe regardin ~ Saf  specifications/n nistr p g aecame mint - Standar
opl e ative out strative equipment
dan g ety ot modified C 2 3 2 Colori c | 3 |
terjepit € personn 3. Drilling OTt : r?orlng ontro ) P_efr_sonne
el and Guideline ro on the power certificate
. tong 4. Equipment
potentia 4. Personnel certificate
IMTC Certification
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Anstytics

(Medica 5. Equipment 5. Interlock
| Certification on the power
treatme 6. Lighting in barrel works
nt case) the work 6.CCTV
environment is Installation
adequate 7. Coloring
7. Personnel on power
familiar with the tongs exists
tools used 8. Personnel
8. Housekeeping who work are
work area required to
wear HDHG
9.
HDHG must be 1. Interlock Engine Housekeeping
used when ?
working with a PPE on the power ering work area
power tong tong works Control 10. Work
2.CCTV procedures
exists exist

Five high-risk hazards in this job require additional barriers:

Falling objects: Administrative controls such as routine inspections, daily checklists, and lifting
supervisors can reduce the severity from 5S4 to S3.
Equipment failure: Risk is reduced through routine inspections as administrative controls,
reducing the probability from P4 to P3.
Ergonomics: Administrative controls such as manual handling banners and monthly programs
reduce the probability from P4 to P3.
Moving machinery: Routine inspections and prohibitions on long hair and jewelry reduce the

probability from P3 to P2.
e) Hand injuries: Routine inspections, tool coloring (administrative controls), interlocks, and CCTV
(engineering controls) reduce the severity from S3 to S2.

Mixing Mud.
Table 12. Mixing Mud
Initi Resi
Existing al Propose dual
N Hazard Main RlsI§ ) Risk control/Barrier Rkls additional control Risk o
o  Categories Impa Descripti Group i i Mitigasi Risiko
ct on Action Action
Descriptio Control P S Descript Cont P S
n ion rol
1. MSDS
chemical )
2 1. PPE handling
P;'eparation complete chemicals
Workers of soap (masks, rubber
are and/or gloves and aprons)
isepti 2. Emergency
exposed antiseptic -
to ifexposed  A\dministr Socializa _ shower and eye
i Ki ative > Admi wash function
chemicals to skin | tion of \
8 i i Contro nistra 3. MSDS
Material Peopl  during exposure p B3 A sbs -
- . Health 3 . tive socialization is
1 chemical e mud . 2 Material Contr carried out
mixing, Emergency sand | o ans
drilling Response MSDS 0 e )
and of workers anner/banner exists
cementing exposed to 5. Wind shock
work chemicals installed .
1. Make 6. ERP Chemical
sure the Engineeri victim handling
ng exists
eye wash Control
shower is

This open-access article is distributed under a
Creative Commons Attribution (CC-BY-NC) 4.0 license

69



O — TRA
( . ’ e nch + ISSN 2720 - 9644 (print)
\’. INSTITUTE * ISSN 2721 - 0871 (online)

WD I1JESSS

INTERNATIONAL JOURNAL OF ENVIRONMENTAL,
SUSTAINABILITY AND SOCIAL SCIENCE

working
properly
2

Installation
of
windsock
as awind
direction
guide

1

Chemical
special
PPE
according
to MSDS
(Material
Safety
Data
Sheet)

2. Use of
Chemical
Masks

e ( ccrmmacns

D ED G @D
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Administrative control provides additional barriers to reducing risk, namely the socialization
of B3 materials (Hazardous and Toxic Materials) and MSDS (Material Safety Data Sheet). With these

additional barriers, the probability value can be reduced from P2 to P1.
Drilling Formation.

Table 13. Drilling Formation

Hazard Mai Existing Initia Propose additional Rjz:d
Categor n Rl_sk_ Risk control/Barrier Risk control Risk Mitigasi Risiko
. Imp Description Group . .
ies Action Cont Action Cont
act L P S L P S
Description rol Description rol
1. Prosedur
Drilling
2.
Implementas
i ljin kerja,
JSA dan 1. Proseudr
lakukan . drilling
PJSM A.dm' 2. Emergency
nistra
sebelum - response
- tive
kegiatan. Contr procedures
3. SOP 3. Periodic
. ol h
High pressure tanggap equipment
during pressure darurat inspection runs
test BOP lapangan 1. Scheduled Admi 4.PVS
9- Pressuriz Peo Pressure Test 4. Inspeksi P s BOP emergency nistra P s Installation
ed le P Cementing Safety  peralatan o 4 [Iesponse training tive 2 3 5. Sling safety
system Line during secara 2. Personnel Contr restraint on the
circulation and berkala competence ol pressurized hose
drilling on 1. PSV 6. Periodic safety
personnel Installation restraint sling
2. inspection
Installation 7. Scheduled
of Sling Engin emergency
safety eerin response training
restraint on g 8. Personnel
the Contr competence
pressurized ol
hose
3. Periodic
safety
restraint
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sling
inspection
1. Well
control
program
2. Perform
kick drill,
BOP drill,
and Fire and
abandon
drill as
scheduled
3. Driller
and TP have
competent Admi Admi
certificates nistra Drill simulations nistra
(APB Il oil tive are carried out tive 1. Personnel
and gascepu  Contr consistently Contr ) :
competencies
and IADC) ol ol .
4 (driller,
L Toolpusher,
bceot‘c:\:gé:atlon Rigsupt, CoMan
compan and HES)
pany 2. Training
man - rig : .
o supt - mud simulations are
Potential kick carried out
Peo when the well grr:gda?:sfigm P s P s according to
P isinastate of Safety schedule
le - the MLU 2 4 2 3 :
partial/total team in the 3. BOP installed
loss roqram 4. BOP testing is
Etragtje carried out
1 ay 5. Complete mud
' - material
Installation 6. MGS and
of BOP as a .
. Manifold
barrier/preve .
installed
nter 7 Line flare pit
2. BOP 1. Additional , P
gl exists
testing is sensors are also
carried out installed (bottom
2. Engin substructure, Engin
Preparation eerin Mund tank, shale eerin
of mud g shaker and rig g
material and ~ Contr floor) Contr
mud ol 2. MGS and ol
pumping to attached manifold
anticipate 3. Line Flare Pit
loss (LCM Ada
pill)
3.
Controlling
gain in the
active tank
1. Ensure the
insulation of 1. Insulation of
electrical electrical
equipment is equipment in
in good good condition
condition . . . 2. The Gronding
An electrical 2. Provide ﬁ‘g{?a' él:lgsltilr:atlon of Eg?llr? system exists and
9- Electrica Peop voltage warning - P S . is measured
Safety - tive electrical panels g h
2 1 le electrocutes signs for 2 3 - 3. Installation of
. Contr 2. GFCI function Contr X
workers equipment ol test is carried out ol GFCl in panel
that has the box and function
potential to 4. LOTO exists
be 5. Warning signs
electrocuted related to electric
3 shock are enough

Coordination
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with
electricity
for electrical
installation
1.LOTO Engin
2. eerin
Grounding g
system Contr
ol
Thereisa
Fire potential for
potential mud blockage A.dm' A.dm' 1. Procedures
’ or scale that . nistra . nistra -
9- in Man . Function test - P =S Functional test . P S Function Test
- causes build-up  Safety - tive . tive .
3 hydrocar  usia equipment 2 4 procedures exist 2 3 2. Functional test
bon pressure that Contr Contr equipment
. results in an ol ol quip
materials .
impact and/or
explosion
1. Limitation
of the
working area
around the
generator,
pump, draw
‘(I:\(Iecr)'rr:;’ntin 1. Working area
unit and 9 restriction of
Rotating shale shaker . more 'than 85dp
- . Admi 2. Noise mapping
equipment 2. Noise . -
(centrifugal mapping is nistra Is done
g Pping tive 3. Ensure the
pump, mud done e
Contr condition of the
9- . Peop  pump, draw 3. Ensure the P S : .
Noise Health o ol equipment is up
4 le work, cat head, condition of 2 3
: to standard
hydraulic the .

. . . . 4. Installation of
winch, spinner) equipment is noise warnin
regarding up to signs &
personnel itandard 5 Use of PPE

. . lugs and
Installation (earp
of noise ear muffs)
warning
signs
Mandatory
use of ear PPE
plug and ear
muff
1. Drilling
Procedure Admi o
2. Provide nistra rl)rochéll:':S
environmental i?t (zgi Is ‘l;Ic:Iom élo\;etr éf I:;t:ﬂ'esrg?::; Admi 2. An oil spill kit
9- Oil and Envir polllutlo.n by oil Enviro  and oil ol P S response team nistra P s exists
B3 waste onme spills, ail, I tive 3. HDPE coated
5 . - nment  absorbent) 3 3 2. Training for 3 2
spills nt completion Engin personnel who Contr well pad area
fluid, etc Coathg the cerin enter the team ol 4. The existence
operation of an emergency
area with Contr response team
HDPE
ol
. 1. Selection of
i.fSL%('e\;tlon Engin LCM according
. - eerin to procedures and
9- Loss Peop  Potensi loss Safety according to P S drilling proarams
6  Well le circulation procedures Cc?ntr 2 3 g prog
S?gg?:rlr:lsng ol Troubleshooting
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Exhaust
emission
s

7

O-
8 Blow out

Moves,
falling
and
flying
goods

Envir
onme
nt

Peop
le

Peop

Air emissions
from engine
exhaust

Blow Out due
to a kick during
atrip

Equipment
falling during
lifting that hits
personnel and
potentially
causes death

Enviro
nment

Safety

Safety

2.
Troubleshoo
ting Lost
Circulation
according to
procedures
and drilling
programs
Regular
maintenance

Filter water
replacement
(air filter)

1. Drilling
trip
procedure
according to
the rules of
the drilling
program

2. BOP and
driller
consule exist
3. PJSM
before the
activity

1.
Competent
and certified
oil and gas
workers

2. Work
permit, JSA
& PJSM
Personnel
use PPE
appropriate
for the
position

1. Ensure the
lifting load
does not
exceed SWL

2.
Equipment
Repositionin
g

3. Insulation
of the work
area

4. Check
that the
lifting gear
isin
accordance
with SWL
5. Anti-to-
block has
been
inspected
and
activated

Admi
nistra
tive
Contr
ol
Engin
eerin
g
Contr
ol

Admi
nistra
tive
Contr
ol

Admi
nistra
tive
Contr
ol

PPE

Engin
eerin
g
Contr
ol

w T

The simulation
training is
consistently
carried out
according to
schedule

w T

P S Hirelifting
2 4  supervisor
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according to
procedures and
drilling programs

1. Regular
maintenance

2. Replacement
of water filter
(air filter)

1. Drilling trip
procedure
according to the
rules of the
drilling program
2. BOP and
driller consule
exist

3. PJSM before
the activity

4 Consistent
simulation
training

1. Competent
work

2. Work permits,
JSA, and PJSM
exist

3. Complete PPE
4. Additional
Lifting
Supervisor
personnel

5. Load
according to
SWL

6. Repositioning
tools

7. Check and
inspect the crane
regularly

73



D)
tH

""A\ CAT
RESEARCH
INSTITUTE

RA

+ ISSN 2720 - 9644 (print)
* ISSN 2721 - 0871 (online)

WD I1IESSS

INTERNATIONAL JOURNAL OF ENVIRONMENTAL,
SUSTAINABILITY AND SOCIAL SCIENCE

Indexed By :

Cuttin Mud Engin 1. Mud
produgtion put/Balong eerin put/Balong
exceeding the engineering g estimation of
ding calculation Contr . Engin engineering
Envir capacity of the estimation ol Chemical eerin calculations
Hazardo onme mud pit / Enviro P S supervision for P S 2 Chemicals for
g Uus waste nt balong has the nment B3 waste Admi 3 3 treatmentin Cogntr 2 3 tréatment exist
potential to management  nistra Balong ol 3. B3 waste
pollute the contract (3rd tive m.ana ement
drilling area parties Contr contrgct (3rd
(over capacity) contract) ol parties contract)
In this work, there are 10 high-risk hazards, where 7 hazards still require additional barriers:
a) Pressurized system:
- Pressure: Additional administrative control in the form of scheduled training and worker
competence reduces severity from S3 to S2.
- Kick potential: Administrative control, such as drill training, and engineering control, such
as sensors, MGS, manifolds, and flare pits, reduces severity from S3 to S2.
b) Electricity: Engineering control, including installing GFCIs on the control panel and routine
testing, reduces severity from S4 to S3.
c) Potential hydrocarbon fire: Administrative control in the form of equipment function testing
reduces severity from 54 to S3.
d) Oil and B3 waste: Administrative control, such as forming a trained emergency response team,
reduces severity from S3 to S2.
e) Wild spray: Administrative control with routine training reduces probability from P3 to P2.
f) Moving goods and falling objects: Administrative control, such as recruiting lifting supervisors,
reduces the severity from 54 to S3.
g) Drilling waste: Engineering control with chemical materials for waste treatment in the borehole
reduces the probability from P3 to P2.
Make Up & Break Out Tubular Goods.
Table 14. Make Up & Break Out Tubular Goods
. _— . Propose Resi
: Ris Existing Initial o
Hazard Mai Risk k control/Barrier Risk additional dgal
n L control Risk L
Ca_tego Imp Descriptio  Gr Action Mitigasi Risiko
res et n ou Action Cont p 5 Descri Cont P S
p Description rol :
ption ol
1. Coloring rig
floor equipment
ﬁlrﬁﬁpplg:gtg 1. Coloring rig floor
stickers in areas gq‘;{p”;e(“ inch poi
Personnel with the - Applying pinch point
traoned in otential for Adm stickers in areas with the
eqt?i%ment Saf Einch points in!str The Engi_ potent!al f_or pinch points
Pinch Peop resultingin ety 3. Observation %ﬂve P Il(nterloc neen - p g ? Ob“?(atlon to #seﬂHDHG
. oint le potential of equipment ont 2 ng 2 2 Orworkers on the floor
1 P for medical condition before rol system  Cont 4. Interlock function
treatment work works rol 5. Observation of equipment
L condition before work
and/or LTI gf SBog éal(gggic;n 6. CCTV Installation
Behavior 7. Socialization of BBS card
Safety) cards top-up
Use of HDHG is PPE
mandatory

@00
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1. Pre-used
inspection

2. Equipment
according to
specifications/n

ot modified
3. Drilling
fuﬁgim\a 1. Pre-used inspection
Cértification Adm Engi 2. Equipment according to
5 Equipment inistr CCTV  neeri specifications/not modified
Power Cfen(i]ficgtion ative installe ng 3. Drilling Guideline
Ton 6. Liahting in Cont d Cont 4. Personnel Certification
E u? ment tHe V\?Ofk 9 rol rol 5. Equipment Certification
1 Terpuk guipn - - 6. The interlock system
Peop  regarding Saf  environment is P P S
0- ul/Terh S3 works
le personnel ety adequate 3 2 3 .
2 antam and 7. Personnel 7. Snapline attached
potential familiar with the 8. L_|ght|ng |n_thtijwork
MTC tools used environment is adequate
8 9. CCTV exists
Housekee in 10. Personnel familiar with
work areap 9 the tools used
Additio 11. Work area housekeeping
Engi nal . Adm
. neeri SUPEIVE st
Snapline/safety ng sion ative
device terpasang Cont from Cont
rol person rol
nel
HES
1. Carry out pre-
user inspection
Rotatin before using the 1.
equi mgnt equipment Adm Regula 1. Pre-user inspection
((?en?ri fua 2. Use of inistr r equipment before use
[ oum 9 standard ative inspect 2. Use of equipment
The mpud FL’m equipment Cont ions Adm according to procedures
1  machin Peo drawr\)/vorE’ Saf 3. Personnel ol p 2. inistr P s 3. Personnel Competence
0- e moves Iep cat head ’ o Certification in 3 S3  Prohibi  ative 2 3 4. Installation of rotating
3 and h drauli’c Y accordance with t long Cont equipment guarding
rotates w){nch drilling hair for rol 5. Regular inspections are
spinne,r) guidelines workin carried out
regarding Installation of Engi g 6. Prohibit personnel from
personnel quarding neeri person having long hair
rotating Cr;%t nel
equipment ol
Position 1. Manual
and lifting Handling Adm Engi 1. Manual Handling
1 of weights He  Procedure inistr neeri : o
0- Eigcono P?:p have the alt  Lifting load ative Z Iliineate ng g g ;(r)oli:e;iure Lifting load (Max
4 potential to h (Max 20 kg) Cont 9 Cont 9 .
o 2. Periodic maintenance
cause 2. Periodic rol rol
injury maintenance
Property
damage 1. Adm Reaula Adm
1 Equiom  Asse due to Saf ProcedureDrilli inistr p r 9 inistr 1. Drilling procedure
0- er?t FF;II ts system oty ng ative 4 S3 inspect ative 2. Equipment certificate
5 hoisting 2. Equipment Cont io nz Cont 3. Regular inspections
engine Certification rol rol
failure

In this job, 5 high-risk hazards require additional barriers:
a) Pinched with CCTV to reduce severity from S3 to S2.
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b) Hit/struck, with interlock and HSE supervision, to reduce probability from P3 to P2.
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c) Rotating equipment, with routine inspection and prohibition of long hair, to reduce probability
from P3 to P2.

d) Personnel lifting position, with lifemate device to reduce probability from P4 to P3.

e) Equipment failure, with a routine inspection to reduce probability from P4 to P3.

Make Up & Break Out casing.

o (5 cormmcys

Table 15. Make Up & Break Out casing

M Initi - Resi
Hazar ai Ris Existing control/Barrier al Propose additional dual
. - control -
N d n Risk k Risk Risk S
o - Mitigasi Risiko
0 Ca_teg Im Description Gr Action Action
ories pa oup L Control P S Descriptio Contro P S
ot Description n I
1. Coloring rig 1. Coloring rig
floor floor equipment
equipment 2. Applying
2. Applying pinch point
pinch point stickers in areas
stickers in with the
Saf  areas with the Administrativ pptential_for
Personnel oty potential for e Control pinch points
trapped in pinch points 3. Obligation to
equipment 3. Observation use HDHG for
1 Pinch Pe  resulting in of equipment P S CCTV Engine S workers on the
_ poir(l:t opl potential for condition 2 3 available ering 5 floor
1 e  medical before work Control 4. Interlock
treatment and/or 4. Socialization function
LTI (Loss of of BBS cards 5. Observation
Time Injury) of equipment
condition before
work
Use of HDHG 6. CCTV
) PPE .
is mandatory. Installation
7. Socialization
of BBS card
top-up
1. Pre-used 1. Pre-used
inspection inspection
2. Equipment 2. Equipment
according to according to
specifications/ specifications/n
not modified ot modified
3. Drilling 3. Drilling
Guideline Guideline
4. Personnel 4. Personnel
Certification Certification
:ggg:nzﬁ?g 5. quipnjent Administrativ 1 The 5. quipment
1 Perso Pe  regarding Certification e Control interlock Engine Certification
1 Saf 6. Lighting in P S system : S 6. The interlock
nel get opl personnel and ering
- hit e otential MTC ety thework 3 [ works Control Bl system works
2 poten environment is 2.CCTV 7. Snapline
(Medical adequate available attachgd
treatment case) 7. Personnel 8. Lighting in
familiar with the work
the tools used environment is
8. adequate
Housekeeping 9. CCTV exists
work area 10. Personnel
. familiar with the
22\??0' éne/safety Engineering tools used
installed Control 11. Work area

housekeeping
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N

(S, B

The
machi
ne
moves
and
rotates

Electri
cal

Object
s
movin
g,
falling
and
being
hit

Pe
opl

Pe
opl

Pe
opl

Rotating

equipment

(centrifugal

pump, mud

pump, draw Saf
work, cat head, ety
hydraulic

winch, spinner)
regarding

personnel

Workers are
exposed to
electricity
during welding
jobs

Saf
ety

Hit by
materials/equip
ment lifted by
the crane due to gaf
limited v
visibility (Blind

Spot Position)

1. Carry out
pre-user
inspection
before using
the equipment
2. Use of
standard
equipment

3. Personnel
Certification in
accordance
with drilling
guidelines

Installation of
guarding
rotating
equipment

1. Inspection
of machine
welding
equipment

2. No welding
activities
during rain in
open areas

3. Hot work
procedure

4. Welder
personnel
certificate

5.
Implementatio
n of work
permits Heat,
JSA, PISM

1. Pemasangan
grounding dan
bounding

2. Ground fault
current
interrupted

3. Flashback
arrester

1. The operator
ensures that the
area around the
unloading of
materials is
free from
worker
activities
(Clear zone
area)

2. Inspection
and Pre-use
Inspection of
Lifting Gear

3. Sling and
shackle used
accordingly

4. 2 taglines
used
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1. Pre-user
inspection
equipment
before use

2. Use of
equipment
according to the
Procedure

3. Personnel
Competence

4. Installation of
rotating
equipment
guarding

5. Regular
inspections are
carried out

6. Prohibit
personnel from
having long hair
1. The welding
machine is still
good/decent

2. Routine
equipment
inspection is
carried out

3. Competent
personnel
(certified and
experienced

4. Hot work
permit and JSA
exist

5. Hot work
procedures exist
6. GFCl in
welding
machine
equipment
installed

7. Grounding
and bounding
attached

8. PPE complete
9. The buddy
system is
applied during
work

1. The operator
ensures that the
area around the
unloading of
materials is free
from worker
activities (Clear
zone area)

2. Inspection
and Pre-use
Inspection of
Lifting Gear

3. Sling and
shackle used
accordingly

4. 2 taglines
used

5. Competent
signal/rigger

o (5 cormmcys

Administrativ

e Control 1. Regular

inspections
2. Prohibit
long hair
for working
personnel

Admini
strative
Control

w T
w w;m
w w;m

Engineering
Control

Engine
ering
Control

Administrativ
e Control

Buddy
System

N T
>~ 0m

Apron,
hand glover
welder,
Face shield,
and safety
shoes

Engineering

Control PPE

Ensuring
that the
sling is tied
2 turns at
the point of
the object
being lifted

Engine
ering
Control

Administrativ

P S
e Control 24

w w»m
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5. Competent
signal/rigger
6. Lifting
procedure
exists
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6. The sling
should be 2
turns at the
point of the
lifted object

7. Lifting
procedure exists

In this job, 5 high-risk hazards require additional barriers:
Pinched with CCTV to reduce severity from S3 to S2.

b) Hit/struck, with interlock and CCTV to reduce probability from P3 to P2.
c) Rotating equipment, with routine inspection and prohibition of long hair, to reduce probability
from P3 to P2.
d) Electrical, with buddy system and PPE to reduce severity from S5 to S4.
e) Movement of falling objects, with 2-twist sling attachment to reduce severity from S4 to S3.
Cementing.
Table 16. Cementing
. Initi - Resi
Haza Rkls Existing control/Barrier al Proposgri?g;tlonal dual
N rd Main Risk Risk Risk L
e Gr - Mitigasi Risiko
o Categ Impact Description ou Action Action
ories D Description Control P S DESC;IptIO Crcz)r:t P S
1. Ensure the 1. Equipment
condition of condition pass
the equipment inspection
isin 2. Warning sign
accordance installed and
Noise from with the Administra Area Adm sufficient
1 active He standards tive restriction inistr 3. Noise mapping
2 Noise  People machinery alt 2. Installation Control P S with ative P S isdone
1 P causes h of noise 3 3 barricadely Cont 2 3 4. Earplug/ear
potential warning signs ellow line ol used by crew
hearing loss. 3. Doing installation involved in work
Noise 5. Restriction of
Mapping the area with the
installation of
;J;e I‘L f s/ear PPE barricades/yellow
piug lines
1. Cementing
. Procedure
é.r((J:CeergS:\etmg 2. Implementation
2 of work permits,
. : . JSA and PJSM
High pressure Implementati before activities
during the on of work 3. Field ’
Pressure Test permits, JSA . :
Press Cementing and PJSM . Sling safety Engl_ emergency
1 . . - Administra : neeri response
2. urized People Line during Saf  before tive P S restraint ng procedures
2 syste circulation ety  activities. Control 2 4 attag:h.ed to Cont 4. Equipment
m and 3. Field the joint ol inspection renort
cementing emergency is sr:ill valid P
work on response 5. Sling safety
personnel procedures 9
4. Periodic .restrfli;né s
- . installe
:aniﬁe‘;qt'::t of thoroughly and
quip specifically at the
joint
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1. MSDS
chemical
2. Preparation
of soap and/or

1. MSDS
chemical
2. Preparation of

:)T'Zisg‘ic:f Administra soap and/or
p tive antiseptic if
skin exposure Control exposed to skin
3. Emergency
Response of Exposure
3. Emergency
\é\:(or;(:g(sj to Response of
Workers are chgmicals workers exposed
exposed to . to chemicals."
A 1. Make sure Engi
1 chemicals the eve wash 1. Installed neeri 4. Make sure the
Chem during mud Saf el P S drain eye wash shower
2- . People L shower is ng . .
3 ical mixing, ety Ki 2 3 2.Dust c is working
drilling and wor lnlg Engineeri collector or|1t properly
cementing property ngineerin ro 5. Installation of
2. Installation g Control .

work - windsock as a
of windsock wind guide."”
as a wind o
direction 6. Spqual
quide chemical PPE,
1. Chemical :;,gcgcsilng o
special PPE, 7 Use of
according to P OS€0
MSDS PPE Chemical Masks."
2 Use of 8. Installed drain

o 9. Dust collector

Chemical
Masks

In this work, 3 high-risk hazards require additional barriers:
a) Noise, with area restrictions, using barricades/ yellow lines to reduce the probability from P3 to

P2.
b) System pressure, with the installation of sling safety restraints at each pipe connection, to reduce
the severity from 54 to S3.
c) Chemical exposure, with the installation of drains and dust collectors to reduce the severity from
S3 to S2.
Perforation.
Table 17. Perforation
Initi Propose Resi
Mai Risk Ris Existing control/Barrier al additional dual
N Hazard n Desclrs' tio k Risk control Risk Mitigasi Risiko
0 Categories  Imp n'p ! Gro Action Action 1tigasi Risl
act up Descrioti Controil P S Descri Cont P S
escription h
ption rol
1. Work permit, 1. Work permit,
JSA, and PJSM JSA, and PJSM
are carried out are carried out
before the before the
. . activity Administ activity
1f giatlig?c: n P?: Ie?(nlltcljgi':/ g: i?; 2. Ambulance & rative ; i 2. Ambulance &
P P P Paramedic Control Paramedic
Standby Standby
3. Disable radio 3. Disable radio
communication communication
and welding and welding
Killing well.
Table 18. Killing well
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Haza Mai Existing Igllt' azg?t?gﬁ; Residu
N Crrie n Dest:IrSiI;()tio Risk control/Barrier Risk control al Risk Mitigasi
0 gorie Imp n Group Action Cont ACIIOI‘_I Risiko
S act Description rol P S De_scrl Cont P S
ption rol
1. Killing
1. Killing Procedure
Procedure 2.
2. Implementati
High Implementation on of'work
pressure of work permits, JSA
Press during permits, JSA Adm and PJSM
1 urize Peop  ablation and PJSM inistr P s before
4- d le and Safety  before activities  ative > 4 activities
1 syste circulation 3. Emergency Cont 3. Emergency
m can result response rol response
in injury procedures _have procedures
been established have been
4. Ambulance established
and medic 4. Ambulance
standby and medic
standby
There sa 1. Perform the
potential Killing
Poten for pocket 1. Follow the Circula . Procedure
tial gas to be e Adm - Engi
1 for carried Killing inistr tion neeri 2. Ambulance
Peop - Procedure . P S until S & Paramedic
4-  mater | during Safety 2 Ambul ative .
2 ial € circulation - Ambulance Cont 2 [ SGin Cont & Standby_
. & Paramedic =SG 3. Chemical
e?<plo and burn in Standby rol out rol mixture
sion the annulus materials are
when there available
is heat

Only 1 of the 2 types of hazards in this job has a risk value that can be reduced. Additional
chemicals are needed as engineering control; with the addition of this barrier, the probability value
can be reduced from P2 to P1.

Production Test.

Table 19. Production Test.

Mai i - Initi Propose additional Resi
N Hazard n Risk Risk Existing control/Barrier gl control dqal
o Caf[ego Imp Descripti  Gro Risk Risk Mitigasi Risiko
ries on up Action Action Cont
act Description Control P S Description rol P S
1. Certified 1. Check the gas
and regularly in the
competent . mud tank
workers ;é?ggggirg: 2. Additional gas
Potentia Flammab (Rigger, oil sensor Engi detection sensor
| for le gas and_g;as R 2. Personnel neeri 3 Personnel
15 material Peop _released Safet  certified Engineering P S iﬁvolve d are ng S |nvol_ved are
-1 explosi le in ) Crane Control 3 4 provided with ~ Cont 4 provided with
on productio Operator) portable ol portable personal
n tanks 2. Work personal sensors
permit, JSA sensors 4. Installation of
and PJSM Bug blower with
before the one electric switch
activity system
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Additional barriers in this work, such as engineering control in the form of additional sensor
devices for gas detection and personnel involved in the work, are given Portable Personal Sensors
(sensors for one person). With the addition of this barrier, the probability value of P3 becomes P2.

Nipple Up & Nipple Down BOP.

Table 20. Nipple Up & Nipple Down BOP

_ o ) Initia Propose Resi
Hazard N:]al Risk Risk Existing control/Barrier I Risk atiglnt;?;al dRL::lli
Ca_tego Imp Descripti  Gro Action Mitigasi Risiko
res act on up D ACt.'Or? Control P S Descript Cont P S
escription :
ion rol
1. Pekerja yang
bersertifkat dan
kompeten
(Rigger,
Operator Crane -
bersertifikat ﬁ\/clngg:]itrgt
migas)
2. ljin kerja,
JSA dan PJSM
sebelum 1. Workers have
Raising kegiatan competence
and Personnel use 2. Work permits, JSA and
Objects Lowering PPE appropriate PPE Adm PSJM are carried out
moving, BOP for the position Hire inistr before the activity
16 falling Peop (Nipple Safet 1. Ensure the P S lifting ative S 3.Cranein good
-1 and le Pp y lifting load does 2 4 supervis 3 condition
bein UP & not exceed or Cont 4. Sling and shackle fit
eng Nipple rol ga L
hit Down SWL 5. There is a Lifting
BOP) 2. Equipment SUpervisor as a supervisor
Repositioning 6. Workers involved are
3. Insulation of required to wear HDHG
the work area Engineerin
4. Check that g Control
the lifting gear
is in accordance
with SWL
5. Anti-to-block
has been
inspected and
activated
1. Observe the 1. Use of
Ei?g:(;wl conqition of the Push
in equipment N PL_JII )
equipmen before doing the Admlnlstrat stick 1. O_bservatlon of
t work ive Control 2. The Engi equipment before use
resulting 2. Socialization use of neeri 2. HDHG is mandatory
16 Pinch Peop in Safet of BBS P S Rope n 3. BBS Obsession
-2 point le . y Observation 2 3 and 9 4. Use of push-pull stick
potential . . Cont
for Use appropriate galyanlz ol 5. The use qf Rope and
medical PPE gloves ed iron galvanized iron to hold
(Heavy to hold the bolt when struck
treatment . PPE
and/or Duty/High the bo_lt
LTI Impact Hand when it
Gloves) is struck

In this job, 2 high-risk hazards require additional barriers:

a) Equipment falling during lifting, with lifting supervisor tightening to reduce severity from 54 to

S3.

b) Pinching, with the use of Push push-pull stick, rope, and galvanized iron to hold bolts during
hammering, reducing severity from S3 to S2.
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Rig Down Mast.
Table 21. Rig Down Mast
. Initi . Resi
Haza . Ri Existing control/Barrier al Propose additional dual
. Risk sk - control -
N rd o Main e cripti - Gr Risk Risk_ itigasi Risiko
o Categ Impact on P ou Action Action g
ories P Description Control P S Desc:ptlo Cr%rllt P S
1. Provision of 1. High-temperature
drinking water socialization during
Workers . - ]
prevents are given Engi morning meetings
dehydration - ot neeri 2.DCU
L Administrat additional
2. Examination of ive Control head and ng 3. Shelters for
high workers' health Cont permanent worker rest
1  Extre . neck
temperat He conditions . rol should not be
7 me Peopl | 3. Worker shift P S coverings P di led fi
- weath eople  ure over alt . Worker shi 3 3 3 ismantled first
34-40 h  arrangement 4. Drinking water
1 er .
degrees Shelters for provider
workers' 5. Workers are given
There is a shelter Engineerin rest should additional head and
PPE i
for workers to rest g Control not be neck coverings
dismantled 6. Heat Stress
first campaigns/programs
1. Certified and
competent
workers (Rigger,
oil and gas .
certified Crane Admmlstrat
ive Control
Operator)
2. SIKA, JSA and
Equipme :g'tsl\wt; efore the 1. Competent work
Objec nt falling Personnel use PPE 2. Work Pe"‘?"s' ISA,
ts during appropriate for the PPE and PJSM exist
1 movin lifting position Adm 3. Complete PPE
7 9 that hits sa 1. Ensure the P S L|ft|ng. Inistr S 4. L|ft|.ng personr)el
. People fet .o supervisors  ative supervisors remain
- falling personnel lifting load does 2 4 A 3 .
y still exist Cont 5. Load according to
2 and and not exceed SWL ol SWL
being potentiall 2. Equipment -
: P 6. Repositioning tools
hit y causes Repositioning -
- 7. Check and inspect
death 3. Insulation of the crane reaularl
the work area Engineerin gularly
4. Check that the g Control
lifting gear is in
accordance with
SWL
5. Anti-to-block
has been inspected
and activated
1. Coloring rig 1. Coloring rig floor
floor equipment equipment
Personnel 2. Applying pinch 2. Applying pinch
trapped point stickers in point stickers in areas
in areas with the with the potential for
equipmen  Sa  potential for pinch - pinch points
1 t fet  points ﬁg@gﬁﬁt Engi 3. Obligation to use
7 Pinch resulting y 3. Observation of P s CCTV neeri HDHG for workers on
N oint People in equipment 2 3 fixed ng the floor
3 P potential condition before installed Cont 4. Interlock function
for work rol 5. Observation of
medical 4. Socialization of equipment condition
treatment BBS cards before work
and/or 6. CCTV fixed
LTI Use of HDHG is PPE installed

mandatory

This open-access article is distributed under a
Creative Commons Attribution (CC-BY-NC) 4.0 license

7. Socialization of
BBS card top-up

82



CATRA
RESEARCH
INSTITUTE

+ ISSN 2720 - 9644 (print)

o @)
"’- *ISSN 2721 - 0871 (online)

WD I1IESSS

INTERNATIONAL JOURNAL OF ENVIRONMENTAL,
SUSTAINABILITY AND SOCIAL SCIENCE

Indexed By :

=

1. Regular health
checks

Wor!(ers 2 Workers' food Adm 1. There is an
1 are tired IS . exchange of work
. He  nutrition is . HSE inistr -
7  Fatigu due to Administrat P S - - shifts
People . alt guaranteed and - officers ative .
- e high - ive Control 3 3 - 2. DCU is done
hy  sufficient remain Cont -
4 workload . consistently
S 3. Work shift rol 3. HES officers exist
arrangements that '
follow the rules
Workers 1. Pest Control
are Program
exposed 2. Regular Administrat é Pest Control
. - . rogram
to attacks housekeeping ive Control Extension
. by wild during drilling of Adm 2. Regular
1 Biolo . . . housekeeping during
- animals He work cooperation inistr .
7  gical Peopl | P S ith th . drilling work
- hazar TeOPleor alt 2 3 Wihihe ative 3. Use of certain PPE
5 d venomou hy ”e.afe“ Cont 4. Extension of
s animals Engineerin clinic or rol cooperation with the
that Use PPE proper 9 hospital P o
cause g Control nearest clinic or
potential hospital
MTC

This job is in the final stages of drilling with high risk. Some additional barriers are needed:

Extreme weather, with head protection and permanent shelter to reduce severity from S3 to S2.
Falling object movement, with the lifting supervisor still present, to reduce severity from 5S4 to
S3.

Pinching, with CCTYV still installed, to reduce severity from S3 to S2.

Fatigue, with HSE personnel, to reduce probability from P3 to P2.

Biological hazard, with cooperation with the hospital, to reduce severity from S3 to S2.

Dismantle Equipment.

Table 22. Dismantle Equipment

. Ri Initi " Resi
N Hféa er1a' sk Existing control/Barrier al Propoggri?g;tlonal dual
Risk Description  Gr Risk Risk  Mitigasi Risiko
o Categ Imp ou
ories act i i
ACt_IOl‘_I Control P s Act_loq Cont P s
Description Description rol
1. Regular 1. High-
health checks temperature
2. Workers' socialization
food nutrition is Workers are during morning
T given -
guaranteed and Administrativ - meetings
= additional PPE
sufficient e Control head and neck 2.DCU
3. Work shift - 3. Shelters for
coverings
arrangements permanent
Extre - that follow the worker rest
! me Peop high temperature He rules P S S should not be
8- over 34-40 alt . -
weath le 3 3 3 dismantled first
1 degrees h s
er 4. Drinking
. water provider
) Shelterslfor Eng! 5 Workers are
There isa Engineering workers' rest neeri given additional
shelter for Control should not be ng head and neck
workers to rest dismantled Cont -
first ol coverings
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1. Certified and

Anstytics

competent

workers .
(Rigger, oil and ;ngg‘;g';ﬂ ISA
gas certified

Crane Operator)

Administrativ

before the work

2. Work permit, & Control '25 ?;%eigtt
JSA and PISM - Lomp
before the crane operator
g and rigger
activity L
. (certified and
3. Signal Man experienced)
Personnel use 1. Lifting P X
- - 3. PPE available
Trasp . PPE appropriate PPE supervisors e
- Equipment falls - . Adm 4. Lifting
ortasi S, for the position are still there L - .
1 during lifting, Sa - inistr supervisors still
darat Peop s 1. Ensure the P S 2. Inspection . -
8- d hitting personnel fet .o ative exist
2 an le and potentially y lifting load does 2 of partner Cont 5. Insulation of
situasi causing death not exceed drop 0 bjects rol the work area
nya SWL remains e
. - 6. The lifting
2. Equipment consistent supervisor
Reposmo_nmg checks
3. Insulation of equioment
the work area Engineering bgfof')e Use
4. Check that Control
s 7. The
the lifting gear . .
P inspection
is in accordance schedule is
with SWL carried out
5. Anti-to-block consistentl
has been Y
inspected and
activated
Use of HDHG PPE 1. Requiring the
is mandatory use of HDHG at
1. Observe the work
condition of the 2. The color of
equipment the handling
before doing the 1. Consistent tool remains
personnel trapned work Administrativ warning signs 3. Consistent
- . PP 2. Socialization e Control and banners Adm warning signs
in equipment . e
1 . LT Sa  and require the related to inistr and banners
8 Pinch  Peop  resulting in f k P s h 0oi . lated inch
- ooint le potential for et crew to make 4 3 Ppinc points ative related to pinc
3 P - y BBS 2. The color Cont points
medical treatment b . tth | £ Push
and/or LTI observations of t e ro 4. Use.o Pusl
handling tool Pull stick
remains 5. Crew
Use of Push Engineering obligation to
Pull stick Control make BBS
Observations
6. Mandatory
use of HDHG
1. Procedure for 1. Procedure for
working at working at
height: height:
Derrickman has Derrickman has
an OMB (Drill an OMB (Dirill
Tower Tower
Operator) oil Operator) oil
Terjat and gas CCTVinthe Engi and gas
1 uh Peo Derrickman Sa certificate Administrativ’n. P S drilling neeri certificate
8- dari I ep terjatuh dari fet 2. Derrickman's e Control 2 3 console ng 2. Derrickman's
4 Kketing monkey board y  activities are remains Cont activities are
gian listed in the installed rol listed in the
JSA, and do JSA, and do
PJSM before PJSM before the
the activity activity
3. Fit to task 3. Fit to task

before activity
4. DCU before
the activity

before activity
4. DCU before
the activity
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5. SIKA 5. Permit
Implementation Implementation
6. CCTV in the
drilling console
is fixed
1. Regular
health checks .
2 Workers' 1. There is an
S Adm exchange of
- food nutrition is L A
1 . Workers are tired He N " inistr work shifts
Fatigu  Peop . guaranteed and Administrativ. P S HES officers . S .
8- e le due to high alt sufficient e Control 3 3 remain ative 3 2. DCU is done
5 workloads hy . Cont consistently
3. Work shift ’
rol 3. HES officers
arrangements remain
that follow the
rules
Procedures for 1. Procedures
Monitoring the for Monitoring
Quality of Administrativ the Quality of
. e Health in the e Control Health in the
Qil Oil/fluid leakage En  Work - Engi Work
dan . thatcan . - The oil Spill - .
1 Envi - vir  Environment S neeri Environment
cecera contaminate the P S Kkitisstill
8- ronm ; - on . - ng 2. Underground
n soil during All soil surfaces 2 3 available, and .
6 - ent - me . Cont surface in
limba equipment in the well pad enough .
. nt R rol HDPE coating
h B3 operation have been Engineering -
3. The Oil Spill
protected by Control L
kit is still
HDPE -
available and
underneath L
sufficient
1. Ensure the 1. The condition
condition of the of the
equipment is in equipment is
accordance with still up to
the standards Administrativ standard
Noise from active 2. Installation of e Control The damper Engi 2. Noise
1 . Peop  machinery causes He  noise warning p g O the engine  neeri mapping is done
8- Noise le otential hearin alt  signs 3 3 18 still ng 3. Earplugs and
7 Foss 9 h 3. Doing Noise working Cont ears are used
' Mapping properly rol 4. A warning
sign exists."
5. The damper
Use of PPE on the engine is

earplugs/ear

still working
properly

Equipment dismantling work at the end of drilling still has a high risk, so additional barriers

are needed to control the existing risks. Some hazards that require additional barriers include:
a) Extreme weather, with additional head and neck covers and shelters that remain in place to
reduce the probability from P3 to P2.
b) Falling equipment, with drop object inspection and maintaining a lifting supervisor to reduce

the severity from S3 to S2.

c) Being trapped, with consistent warning signs, banners and colors on the equipment to reduce

the severity from S3 to S2.

Falling from a height, with CCTV on the driller console to reduce the severity from S3 to S2.
Fatigue, with the presence of HSE personnel to reduce the probability from P3 to P2.
Oil/fluid leaks: Ensure that the Oil Spill kit is available to reduce the severity from S3 to S2.
Noise, by ensuring that the machine silencer is functioning to reduce the probability from P3 to

2

Na R

x

P2. All of these barriers are important to keep risks under control during the work.
Demobilization Equipment.
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Hazard Mai Risk Existing Imlt'a Propose additional 55::
Risk control/Barrier - control - S
Cafcego Imp Description Gro Risk Risk Mitigasi Risiko
ries act up Action Con P s Action Cont P S
Description trol Description rol
1. The Communicati
machine on tools in
operator has the form of
SIO, and the HT are used
- Adm
Driver has a as inistr
Potential slip driver's communicati ative
of heavy license on in the Cont 1. Clear driver
equipment 2. Pre Job implementati ol administration
vehicles due Safety on of Rig 2. Conduct a
to the Meeting for equipment meeting before work
condition of moving demobilizatio 3. Check the vehicle
the carrying activities n and equipment ties
capacity of 3. Inform the Adm 4. Check the road
the soil that is maximum inistr before the trip
Peop notin Safet  vehicle speed atif P S S 5. Road repair
le accordance y limit of 20 Cont 2 3 2 6. Escort/convoy
with the km/h rol 7. Vehicle safety
weight of the 4. Vehicle procedures and trip
heavy checks are Enai planning
equipment carried out Compaction nee?ri 8. Communication
when 5. Checking and repair of n tools available (HT)
crossing at the damaged Co?ﬂ 9. Compaction and
the main Mobilization roads rol repair of damaged
access to the Path roads
drilling site 6. Driving
Safety
Procedures,
Journey
Land Management
1  transpor Plan
9- tandits 1. Journey 1. Journey
1 situatio Management Management Plan
n Plan 2. Sfifety briefing is
2. Safety carrl_ed out _be:fpre
b.riefing is moving a'CtIVItIES
carried out 3. T.he. driver has
before sufficient
demobilizatio compeence
n activities h.
3. Escort for eavy/large loads
heavy/large 5. HSE personnel
- loads 1. H$E remain
Collision 4. Special remains 6. Special
between sﬁrveillance Adm 2.Ensure that  Adm supervision for night
p vehicles : inistr drivers are inistr travel from/to the
€O Guring the Safet  for night ative P equipped ative : drilling site by the
le - g . y travel from/to 2 3 ‘caump 2 9 Y
implementati drilling sites Cont with Cont truck pusher
on of moving 5 Re- rol additional B2 rol 7. Ensure that the
Rig iﬁspection of SIM ) driv_ers icr;vo_l\éed are
- competencies equipped wit
yehicles and additional SIM B2
documents gor'gpe_tenues_ f
. Re-inspection o
?rrelf;i:an?;ﬁtati vehicles and driver's
on of the docgments befor_e
night trip the mp!emen;atlon
6. Maximum of the n_|ght trip
sbeed limit of 9 Maximum speed
heavy I|m|_t of heavy_
equipment equipment vehicles
is 20 km/h
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vehicles is 20
km/h
Workers 1. Work shift Adm 1. Work shift
1 experience arrangement inistr arrangement
9-  Fatique Peop fatigue, Healt 2. Sufficient atif P S 2. Sufficient Rest
2 Y le resulting in hy Rest Time Cont 2 3 Time
reduced 3.DCU & ol 3.DCU & MCU
concentration MCU valid valid
1.
Socialization 1. Socialization of
of the local
the local
government
- government and
and Security -
Obstruction at communities i during s
1 - inistr A inistr passed by the
Demons Peop the time of Secu thatare - P S mobilization . P S i
9- - S - atif L ative mobilization route
tration le demobilizatio rity  passed by the 4 3 from within 3 3 h
3 o Cont Cont 2. Cross permit from
n mobilization the company ]
rol rol the Transportation
route and the local
2. Cross police Department .
permit from 3. Escort'asswtance
the that also involves

Transportatio
n Department

the police

At the end of this work, 3 hazards require additional barriers:

a) Vehicle slip, with HT for communication and compaction and road repair to reduce severity

from S3 to S2.

b) Vehicle collision with HSE officers and ensuring the driver has a B2 driving license to reduce
severity from S3 to S2.

c¢) Demonstration/protest, with internal and external security assistance (Police) to reduce
probability from P3 to P2.

After additional barriers were applied to the hazards from the stages of onshore drilling work
above, the following were obtained:

Table 24. onshore drilling

initial risk

Currently Big -
83 15 56 11
Drilling
Onshore Currently Big

41

42 0 0
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Table Comparison table of initial risk amount with risk that has been given additional barrier.
From the table above, it is clear that with additional barriers given. Then, the risks that were initially
large are no longer there, while the risks that were initially moderate have decreased to small.

CONCLUSION
Based on the results of the research that has been conducted, the following conclusions were
obtained, namely:

1) The risk analysis obtained in this study for onshore drilling shows that, based on the existing
work contract, the risk is still quite high and additional barriers are needed to control the dangers
of the work and keep the percentages of possibility (probability) and impact (severity) low.

2) The risk analysis in the work contract, where an initial barrier is present, still requires additional
barriers. Many shortcomings remain in terms of procedures, personnel and equipment, so the
percentage of possibility (probability) and impact (severity) is at a moderate level.

3) The risk analysis that has been given additional barriers still requires additional observation to
ensure that the initial mitigation results will be effective and consistently implemented.
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