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Abstract

-

Safcty, Health amnd Environment in workplaces play a vilal tole in creating a healthy
working condition. In addition every busincss has legal responsibilitics to ensure safety
[or its stakcholders. Poor health & safety leads to illness and accident which in tums
incurs significant amount of ¢cost. Any manufaciuring unit has to follow gencral safcty as
well gs enginecring safety for the improvement of the quality of working life of its
cmplovee General safety as well as cngincering safely al BOC Bangladesh Limited has
heen abserved carcully. Major vulnerable arcas to be concemed as safety poml of views
have been identified as the areas of transport operations, manual handling and proccss
operations. Transport related accident could be reduced to a lolerable limit by introducing
AVLS (Automalic Vehicle Location Syslem). By introducing semi-automatic panting
machine manual handling related accident can be prevented. It will also help reduce
oceupational illness, High pressure filling hose of perfect design will reduce hose

falures.



CHAPTER=] :-INTRODGECTION

1.1 Introduction

Fvery business has legal responsibilities fo ensure the health and safety of its cmployees
and other people affecied by the business aclivitics, such as cuswomers, conlractors and
supplicrs. It is also obliged to meet legul requircments designed io protect the
cnvironment. Dul he right approach isn'l jusi about deing the minimum required to

comply with the legal requirements. [t can also benent the busincss.

Moor health and safely lead Lo illness and accidents and signilicant costs for any business.
Effective health, safety and environmental practices pay (or themselves. They also

improve the reputation with customers, the local community and own cmployees,

The Safety. Health & Environment system of BOC Bangladesh Tomitcd has been studied.
Tt hag been tried to fAind out the ool causcs of accidents that occurred during recent years
1n BOC Bangladcesh Limited. Most vulncrable operations managed by BOCB where there
exisl polential hazards are Tramsporl operations, different processes operations. nianual
handling ete. Thave analvzed a few accidents that had occurred 1n the previous years. l'o
reduce the recurrence of same nature of aecidents, some methodologies have also been

proposeil

BOC is commilted to managmy a safe, sccurc and healthy working environment. There s
no higher priority for BOC than the safety of its employees, customers, suppliers, Jocal

comnunitics, and the protection of the physical environment in which it operales.

BOC aims to have a world class safety record in which:
o Safety s a pre-requisite to any business 1t undertakes
« Commilmeni io vem tolerance of any form ol accidents/incidents

» Considering safety as the most important key performance indicator



DOC also understands that world class safely is only possible i the whole organization
cmbraces the safety idcologies and programs of the group. All BOC cmployees are
required to know what is cxpected of them, to support the program. and where

appropriate. show leadership in cmbedding the safety ideologies.

The responsibilities of implementing such a huge program lies with the local S1IE

department. [n striving lo achicve this goal the department works towards complying all

relesant legal requirements. local industry standards, codes, requircments etc. Not just
that SHE strives to cxceed the mimmum requirctnient and attain ibe beneh mark posihon

in this aspect. Furthcrmore it is the responsihility of SHE to [1]:

e  Maintain a salc and cnvirommentally sound workplace in all locations by cffectively
managing Lhe risks arising from busimess activities, products and services through the
appheation of BOC and industry best operating praciices.

«  Continually review operations and processes, creating and mainlaining appropriate
programs and supporl structurcs to brng aboul continuous improvement in
performance

o Place a daty of care on all company officers and managers and hold them
accountabile for safety. heallh and environmental performance against agreed key
performance indicators {KPIs}

e Fnsure functional compelence of all cmployees through on-going tramng,
development, communication and apprnsal programs

e  Work with and cicourages supphers and contractors to conduct their husiness with
BOC i a safe and environmentally responsiblc manner

e Leamn [tom incidents and share the Iessons leammed with employees, customers.

conteactors and other hodies as appropriate to ensure it is never repeated in future

BOC believes all employees have a parl to play in ensuring a safe working environment,
environmental protection, busincss improvement in line with S1IE objectives and suppert
for the local communily where it operales. BOC employces are urged o bring any
undermining or unsafe practices to the attention of their supervisor, their local safety

commitiee, SHE represcntatives.



Tk oL

1.2 Objective of the Thesis/Project

. r et P
BOC is commilled to world class safety. To achicve world class salely, BOC has
different tyvpe of safely programs in place. For general safety, BOCB follows NOSA
(Nahonal Occupational Safely Association). NOSA 15 a South African organization, For
engneening safcty, BOCH follows TMSS (Integrated Management System & Standards)

& Engimeenng Audit ctc.

I he prime objectives of this project are:

o Study of Safely, Health & Environmeni (SHE} in BOCB

»  Tdentification of the areas where there are polential hazards that may lead 1o
accident/incident

o Analysis of accident/Incident in BOCB during reeent years

«  Suggestion io reduce/prevent recurrence of aceidents in BOCB



CHAPTER 2: COMPANY PROFILE OF BOC BANGLADESII LTD.

2.1 Introduction

The BOC Greup, a global idusinal gas company, is lisied on the London and New York
stock exchanges and regislered in England. It cmploys around 43,000 people globally,

aperates in more than 60 countries.

For more than a century BOC has been contributing to advancement in many industres
and aspects of everyvday life, including health care, steel-making, refining. chemcal
processing, environmental protection, waslewater treatment, welding and cutting, food

wrocessing and distnbution, plass producien, elecironics cic.
1 £

RBOC products play a vilal role in applications us diverse as purifying water, producing
microchips, treating hospital patents and manufacturing cars. BOCs presence can be
found almost cverywhere - from deep-level mimng o outer space, 1 faclones,

laboratones, farms and garages in more than 6} countries throughout the globe.

2.2 Group Profile:

The BOC wzroup began its busincss life over a cenlury back as the Brim's Oaygen
Company. The company was incorperated in England in 1886 and adopted its present

name on 1% March 1982,

With manulachuring eperations m somc 60 countries and saleg in many olhers, BOC
works 1n a complex, demanding environment charactenzed by the rich ethnic and cultural

diversily of its peaple.

Global Sales %4 per region



Tahle 2.1: Marketl share of BOC

Region i
Europe 27%
Asia Pacihie 31%
Africa 13%
Americas 29%%
Total 100%%

2.3 BOC Bangladesh Timited

BOC Bangladesh Limited, an aililiate of the BOC Group Ple. is onc of the leading
multinationals operating in Bangladesh, Ihe BOC Group Ple owns 60% of its share. The
other significant sharehelding groups include the Investment Corporation of Bangladesh
{ICB)-21%, Bangladesh Shilpa Rin Sangstha {BSRS)-1.2%, Sadharan Bima Corporation
1.3%, und general public-16.5%.

In Bangladesh, 'BOC' has been present for over 50 years with continuous expansion in
operalions and busincss. With a modest appearance at the beginning, BOC's products are

now part and parcel of all the industrial and economic activitics of the country.

As a pioneer mulunational company in the gases business, BOC Bangladesh hnited has 3
major locations/installations at Tejgaon, Rupganj, and Shitalpur. Tl has around 25 salcs
cenlers scattered throughout the country. The Company is currently capable ol producing
about %0 tones of ligud ASTT pascs per day and 13 thousand MT of welding electrodes
per year. Tls product Tolio and services include liquid and gascous oxygen and nilrogen,
argomn, acetylene, carbon dioxide, dry ice. relrigerant gases, lamp gas and other gas
mmxtures, medical exveen, mtrous oxide, Entonox, medical equipment and accessorics.
welding electrodes, ras and arc welding equipment and acecssories, welding traiming and

BETVILES.



Through embedding ACTS (Accountability, Collaboration, Transparency and Stretch)
BOC Banyladesh has a strong m-bwlt culture with work values reinforeed and developed

over the years which are reflected in the performance of ils employees.

The corporate vision of BOC may be menbioned helow:
“We shall be recognized as the leader in all the business scetors in which we compete in
Bangladesh

Chir success will be built on our absolule dedication to the sahislaction of our customers,

through consluni innovation, operaiional clliciency, cost effectivencss and the talenis of

our people.

W shall always apply high standards of integrity and responsibilily in cur activities.”

2.4 Organizational Structure of BOCB

BOC Bangladesh comprises ol the following departments:
=  Welding Busmess

* (ases Sales

o Gases Operations & LEngineermg

= Finance & Accounls

s Human Resource & Admmistration

# Business Assurance

*  Supply Management

» Information Management ot IT

= SHE(Q) department

ROC Bangladesh considers the first two departments as its business funcuion, i.c.
Markcting & Operations. The rest of the departments arc considered as enabling function
1.e functions that provide all the necessary support and services o the busimess functions

{or themn to complete their core olyechives



Bref descriptions of these departmicnts are given helow:

2.4.1 Welding Business:

Welding product namely Mild Sieel electrodes is the major bread eamer for BOC
Bangladesh. It contributes around 60% of the company's total revenue. Competition 1s
sGIT in this segment. nat only from local manufacturers. hut also in the form of imported

cleectrodes.

The Company is currently capable of producing about 13 thousand MT of welding
clectrodes per year. Its product folio and services include welding electrodes, gas and are
welding equipment and accessorics, welding Iraining and services. At present BOCB
owns and operates stale ol the art plants in Rupganj. Moreover, Weldmg busincss
teceived 150 9002 certification in 1996, A distribution agreement has been signed with

world class welding Company. the Lincoln of USA.

BOCB s mam advantape in this business scgment is ity wide distribution network that
allows it to send 11s products ta all comers of the markel as well as its goodwill which is
very important, considering that all other brands sell at a significantly lower price. BOCD
has been able (o sustain as the market leader through s quality product line and highly
clfective distribution network. Main products of welding business have been listed

Lhelow:

+ Alid Steel & Cast Iron Electrodes

s  Low llyvdrogen:Low Alloy Electrodes

e Stamless Steel & Bronze Electrodes

o Arc Welding Equipment & Accessories
s  Spot Welding Machines

»  MIG Welding Fguipment



2.4.2 Gases Business

BOC Bangladesh 15 a truly market driven & customer-focused company. This basically
means that BOCB's core business is concentrated through cylinder gases and associated

cquipmient and specialized scrvices, both mmeustrial and medical,

The hist of gascous producis of BOC Bangladesh 1.4d. 18 given below:
s+  Compresscd Oxygen

a  Liguid Oxygen

»  Compressed Nitrogen

+ Liguid Nitrogen

o [Dissolved Acctylene

» {(arbon Dicxule

s Dirylce

e ATZON

o Lamp Qases

o LPG

¢ Refngerant Gases

= Hydrogen

» Compressed Helium

s Liquid Heliun

»  Sulphurhexafluoride (SF.)
« Sulphur dioxide

s Spccial gases & pas mixtures

(iases are one ol the core products of BOC Bangladesh Ltd. A significant contribution to
the tota) husiness comes from ASU gases and Dissolved Acctylene,
The biggest market of gaseous products is in Chittagong and customers arc ship breaking

and scrip cutting industries



Competition within the gases indusiry is mainly local, bul 1s quite significant for BOCB.
Local competilion has the advantage of low overheads, minmum safety standards, bul
BOCB countars them ihrough higher-grade product and consistency in quality and

quantily.

2.4.3 Medical & Special Product Business

I'he Medical Product Division of BOC Bangladesh Tid. provides Medical Gascs and
Cquipment also promoting liquid medical Oxygen and many other health care products,
Although small compared to the mdustrial scgment the medical segment is highly
profitable for BOC Bangladesh, BOCB s still known today as the organization that
produces and sells hic saving medical oxyyen,

BOCPE is also the local apents of some of the worlds leading medical equipment
manufacturers ey. Datex Chmeda, Tyco Healthcare, Fisher & Paykel etc, BOUB's
medical product hne ineludes but is not hnuled to the followinyg:

»  Medical Oxvgen

o  Nitrous Oxide

» Lntonox

»  Sterilizing Gases

o Medical Gases Cylinders

+ Anesihesia Machincs

« Ancsihesia Ventilators

« ICU/CCU Yenulators

o ICUICCU Monitoring System

o Infusion/Syringe Pump

¢ Pulse Ovy-meter

s Nerve Sumulator

»  Blood Gas Analyrer

o Flectmolyte Analyzer

s Infanl Warmer

* Photo therapy Units



CHAPTER 3: GENERAL SAFETY

3.1 Introduction

ROC Bangladesh Limited use NOSA as a tools for maintaining general Safety, Health
and Environment. The term NOSA stands for National Occupational Safcty Association,
Its corporate office is in South Africa. It is providing a comprehensive range of services
and products in COccupational Safety and Healih Management for ail industry and

Conunerce.

Successful organizations are 1o ensurc that they make optimal use of all their resources

minimizing waste, reducing unnecessary losses for example:

» machine down hme,

o acoident & Incidend condrol

Health & Safety arcas are broad and have marked impact on overall productivily and

profitabilily resnlts,

NOSA provides through its Five Star System, the expertise knowledge and skill

neccssary to integrale health & safety environment & Joss control into a total program

3.2 Purposcs of NOSA

+ To provide dynamic. proactive and cost effective consultative services in the fields of
Loss Prevention, Occupational Safety and Health.

s To stive for excellence in customer service by motivated employees.

» To guide. educate and train all people in the techmgues of Occupational Accident and
discase Prevention.

e To create o work cnvironmenl, which is conductive to encouragimg cmployees to

participate in decisions. that dgirectly affects their daily working lives |2].

10



According to NOSA —“ We arg committed to providing —

»  Cualily products and services
¢ Outstanding cuslomer service

« Quality in eseryibing we do”™

3.3 NOSA MBO 5 Slar: Safety and Health Management System

This systen1 has § sections with 73 elements. The sections along with their objectives arc

listed n the following table.

Table 3.1: Section aof NOSA

Objective ol the scction is 1o

Implement and manage a system (0
ellectively control those aspects which
relate to premises and house keeping
which, 1f unattended, could or may give
rise 1o unsafe conditions which result in
accidents causing imjury o personncl and
for damapgc to properly (machinery,

matenals ete.)

Implement and manapge a system (o
cffectively contml those aspects which
relate 1o the use of machinery and
electrical cquipment and the provision
and wusage of personal protective
cquipment so thal imjurics and losses are

climinated or minimized.

Section Description of the Section
1 Premises and housekeeping
Mechanical, Electrical and
2 . )
Personal Safeguardimg
2 lire Protection and
) Prevention

Implement and manage a syslem 1o
effecively control the equpment and
procedurcs necessary for fire protection

and prevention,

11 -




Accident Recordmg
Investigalion

and

Tmplement and nmmage a system to
effectively  control  thc  reporling.
recording and investigation of accidenls
and Ioeidents and implementation of
preventive mcasurcs to  ensurc  that
recurrence of  gimilar  incident s

prevented or mimimized.

5 Safetly Organization

Implement and manage a sysiem to
effcetively control the cmployment and
placcment, traming, delepation of dubies
to and involvement of personnel in the
program so that personal and job factors
which gives rise to unsale acts and/or
condilions arc identified and that steps be
laken to climinale or minitmize Lthese
order to prevent injury or damage causing

accidenis.

BOC follows the NOSA MBO 5 Star Safcty and Health Managemeni System. Safety
auditors of BOC/NOS A follow the Grading, Audit & Survey Rough Noles of this systemn

1o mspeet and audit salcly progranis.

Gradiny is classified as follows [2):

Tahle 3.2: NOSA Grading System

Neo. of Stars Craihng %
3 Starr Excellent =01
4 Star: Veory Good =75
38 Good =01
2 Star:  Average 251
] Star ;. Fair =40

-17-




3.3.1 NOSA Section-1: Premises & House Kecping

This section of NOSA gives guidance on good house keeping. Good house
keeping fulfils some very important functions:

» Iiprevents injury as passages & work placcs arc free from superluous material

e Space s saved

s it saves time taken up by the scarch for goods

e effect of good honsc keeping is ohvious. The work place and the working
cnvironment improve which in tum mspire the workers to work more efMectively and
production ncreases. The accident rale 15 usually lowered with good house keeping.
NOSA uses different checklists to check the condition of the factory premises. These

checkhsts give clear understanding ol how to maintain the premises. Two checklists have

been alluched here [2]:

13



TABLE 3.3 PLANT AMENITIES & SANFTATION
SURVEY OF FACILITIES

PLANT AMENITIES AND SANITATION
SIrr

Location: write where located Latnnes | Urinals | Wibasin | Shower | Canleen | Kitchen
aate. oxy.plant, WTC Rest house
cte.

Persons on silc:

Catcgory Numbers

Managciment
Oflice
Workers

Survey Conducted by :
Signature

Diate

14 -



Tahlc 3.4 : Hymene Inspectors Checklist

HYGIENE INSPECTOR’S CHECKLIST
SITE:
Name of Tnspector

Check Tlems Remarks Action

Change Rooms

Are lockers provided for each persons”

Arc lockers clean & hidy”

Are floors clean & tidy?

Arc food 1tems stored in lockers?

Are shower facilities provided?

Tailet Block

Are loors, toilets and unnals kept clean and disinfected?

Is water waslage prevented?

Are wash basin provided and supplicd with soap?

Arc clean towels provided?

Are tnlel [acilities inspecied regularly by
representatives?

Are cleaning team apponicd and provided with
equipment”

Canteen

15 sufficient scating, provided?

Are floors tables chairs cloan?

Are refuse hins provided?

Are clean towels provided ?

Are soap provided near wash basing?

Arc clean cool hyeicnic drinking waler provided?

Kitchen

Arc cooking ulensils clean and stored 10 a sale manner?

Are [loors clean and shp free?

Is kiichen disinfected regularly io control. rodents,
inscots 7

Are caps apron/overalls supplicd and wom?

Are leak-prool refuse bins with lead supplicd ad kepl
clean?

is kitchen fly-proof”

Are Nirst [acilities & fire protection provided?

15 v enuilation adcquate ? Does the cxtractor work?

Datc: Signaturc:

Datc of Checking & Signature of Hywene Inspector=

-15-



Key arcas of this section have been hricfly described below, ™

3.

3.1.1 Refuse Bins

To be placed at correct location where refluses arc pencrated
Must have lids which can casily be opened
Bing as well as the location where placed to be numbered o ensurc that afier cleaning

1t comes 1o the same location

3.3.1.2 Lighting

3.

The main requirement for Industnal Tightling is sufficient mnount of high quality light
an all levels.
Standard of illumination has been ser for different type of work, which need o be

followed and monitored from time o ttme,

Emergency hghting 1o he provided which should have an illumination level of at least

3.3 lux on Hoor surfuce

3.1.3 Ventilation

open windows

built in window fans or exhaust fans

air conditioner with exhaust system

should be well designed to provide air change as per requircment

to be inspected and maintained regularly

3.3.1.4 Storage

Adequale Ventilation is necessary bul the openings to be proiected to limit the
cntrance of brds & thicves

lighting to be between the shelves so thal materials can be easily seen

“1H -



s full height o he utilised

All stacking in store or m a storing area should always comply with the following cight

requireincnt:

1. The base on which the siacking is done should be solid and even

2. No stock may be higher than 3 times the widih of the narrowest base of the slock

unless exception 15 obtained (rom the sile manager
3. Stocks 1o be bonded and linked
4. under no circumstances should stacking be done in walk-ways, passages or roadways
5 Under no circumstances should stacks obstructs fire fighting equipment, , liphting.
ventilation equipment, clectrical switching devices, emcrgency exils or symbolic

safety signs

6. Where (here is danger of stack collapsing , it should be immediately dismantled,

starting  from top

7. Stacks should only be mounted using the right equipment

8. Stacks should only be dismantled rom top to the bollom

)

.3.1.5 Color Codes

Umform colour codes Lo be applied throughout the company

s colour code boards o be placed prommently- only display those codes used on

specilic arca where hoanl is placed, display all at central place

-7-



e mamtan the colour, as soon as (hese slart getting fade repamt.
e demarcation on Moor (or walk-ways. equipment ¢.g. fire fighting, switch-gears etc.
different contours / levels to be kept always painted

e ihere shonld be strict contml over the keep clear arcas

To establish uniformity in eolor identification and coding of:
s plant

= pipclines

# equipmeni

+ moving machine parts and

» housekeeping 1lems

» in order to allow a speedy recogmiion of different objecls and to warn workers of
hazards and to enhance appearance.

»  Uniform color code 1o be used throughout the company
»  (Color keyboards 1o be displayed

+ workers to have knowledpe ol color codes

S
Figure

- 1B -



3.3.1.6 Symbolic S1gns

« Take a layoul of sitc, determine activities, decide on Nolices and sign requirement.
¢ Place the svmbolc signs, trafTic signs, & nolices at relevant places

¢ Provide a key hoand at promineni place / s

e Train the wark{oree in the meamnyg of the signs

s  Follow standard inicrnational design & sizc of the signs.

s Signs to be maintained properly

“a
i awe
- “E-
wr o dphratacad erleaaee

3.3.2 NOSA Section-2: Mechanieal, Electrical and Personal
This scetion gives a clear guidance on how 1o keep the personncl salc from bemnyg wmured
gither by mechamcal or by clectrical equipment. Different Elements of this section have

been discussed below:

3.3.2.1 Hand and power driven portablc tools
Clear guidance on safe usc of hand and power driven tools has been given in this sechion,
Tha palicy of managing hand and powcr driven tools ncluded lollowing:

r

# standard of equipment purchased

1

AT

[requency of inspection
# accountability

# lraining
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IMantenance

"..I'

writing off procedures

"

storage and replacement practices

Wi

» application and use ol hand tools

Inspection of tools is needed regularly to keep them salc for use. Specific cheeklist is

used for this purpose. A sample cheek 1ist for this purposc has been shown as below:

Table 3.5 : Inspection checkhist for hand tools

Site
Holder of the Tools: Inspection Date:
Department/Section: Inspected By:
x v
Chisels CEOSS tick
Heads salc-cnded or dressed L fl
Cutting edges sharp and square 13 J
Files
Tangs protceted with handles b o]
Teeth Sharp and clean It d
Hammers
liandle unbroken and clean 0 l
[ace of head smooth not mushroomed 0 i
Screwdrivers
Himdle smooth and clean i 0
Bits sharp and square a E
Wrenches
laws sharp not spread O K
Right type for the job 0 0
Any other Tools{write name helow} X Cross v tick
if bad if okay

1 0 O
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3.3

2.2 Lifting gear and records:

Lifting scar can generally he describes as mechanical apparatus used o raise, lower or

\ransporl heavy loads for hmited distances. As per NOSA, all lifiing gears should comply

with the following:

it should be maintained in a sale working condition and so stabilized and used a3 to
chsure its complete salcty

equipnient should be sccurely attached wilh its support

gquipment should have positive stops or Linut swilches

it should be provide with a brake 1o prevent downward travel when raising action is
halted

The safe working load and identification of cquipment mnust be clcarly marked on

cach part of the equipment

3.3.2.3 Ladder

Sule use of ladders 15 very vitat in any factory. Ladders are frequenily used lor various

iypes of jobs. I'ail to comply with standards may lead to accident of the user of ladder.

Tn NOSA, a very clear guidanee has been described. Ladder may be classified as fixed as

well as porlable.

For lixed ladder. rungs maust not be more than 400 mm apar

Ladders maore than 5 meler lung, should be provided with a back support cage
Ladiders more than 8 meters long should be provided with rest platfonns cvery 8
melers

Fixed ladders should regularly he inspected for rust at all joints

For mobile should he inspected regularly smce these are exposed lo eaccssive
handling

Wooden ladder should never be painted since paint can hide any crack in the wood
Only one person may be on 4 Jadder at a given time

Always use both hand when climbing up or down a ladder

Never leave any tools on a ladder as it can lead to accident

-3 -



Table 3.6 : Portable Ladder card [2]

Sile
Location ldentilication No:
Name of Pcrson Type of Ludder
Authorised to
inspect
No. ltem Condition | Condition Condition Condition
1 STRAIGHT LLADDER
1.1 j Loosc rangs{moye by hand)

Loase nals, screws, bolts te.

Loosc mouniing brackets efc.

Cracked, broken, splil stays

Splinter on slays Of MINES

Crucks in metal slays

1.7 | Bent metal slays or mngs
1.8 | Damaged/worn, non- ship deviee
1.9 | Wobbly
P STEP LADDER
21 | Wobbly
2.2 | Loose/bent hinge spreaders
2.3 | Stop on spreaders broken
24 t Loose hinges
3 EXTENSION LADDER
3.1 | Defective ealension locks
3.2 | Defeclive rope pulley
3.3 | Dcterioration of rope
4 GENERAL
4.1 | Pawnbing of Wooden Ladder
2 | Identiticanon No: laded
4.3 | Storage proper
S | Remarks [tem No:
6 | Remedial ltem Noe
¥ Signature
8 Datc of inspection
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3

.3.2.4 Machine Guarding:

M aximum positive protection
A ceess to danper zone prevented during operation
C orrosion and [irc resistant and can easily be repaired

H azard such as sphniers and pinch points should not be created by the gnard

I nspection by government official {factories Inspector)- the guard should comply
N ol weskening structure and be permanent part of the cquipment
E fficienl operation of the machime must not be affected

S trong enough to withstand normal wear and tear

3.2.5 Lock out & Tag out:

identify the hasard(s) associated with the work to be undertaken

obtain a permt 10 work

notify personne] within the area that work is to be carmed out on the cquipment
lockout the equipment

place warmng sign{s) on the equipment

carry out zero polential test(s) - operate slam stop switch at least twice

replace guards, 1ools and parts

remove tools, clean area

notify personnel in that arca

-93 .



= notify supervisor, sign ofl work permit
» ¢nsure cquipment is switched ofT

*  Open the lock

AN /

EQUIPMEINT I} HEED

OF HAINTEHAHGE EQUIPHEYT WIDIFIE :
; BEFECT. oo | prerem
!
. [
U magcaurosEToNt TAZK I PREGATIONE TO I TAKEN
l '
| !
B ! T Th AZIRET
HoRATD 0Tt IRAIE VAL R
LM ALY ' ! EEAMALTUME:
«“:‘:.'-.'m- I rE"J&u PETYE W et Tl :

PO NOT OPERATE

QUTOF . THIS EQUIPVENT
Lk i g b e e el by i
ER“CETAG - .:.::::::Em:?:‘:?:":ﬁ

Rensan br Phang Tay

FOR PERSOHAL !
PROTECTION USE
DANGER TAGS DHLY

le: - Il

Il'l'll

gumi
SEE DiHER SIDE™

Bl

SEE I'.'ITHEH SIDE

Figure 3.4: Logout & Tag out
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3.3.2.6 Personal Protective Egnipment (PPE):

Survey to dectermine the type of PPL to be wsed for the various operations

Proper Personal Pretective Equipment of approved specification to be selected after
discussion with the users & purchased

Necessary PP to be 1ssued 1o the respective employees. They should sign for receipt
thereof.

Employee should be adequately instructed! traincd on the corrcet use and
maintenance of the PPE 1ssued

Wearinyg of PPE to be enforced

Tegular inspection to be conducted

3.3.3 NOSA Section-3; Firc Protection & Prevention

3.3.3.1 lgmition Sources

Elcetricity 25%
Ciparcttes 20%
Friction 10%
Crverheated material 08%%
Cpen Ilames 07%
Static discharge 1%
[Inknown Factors (1%
Hot surfaces (8%

=25



3.3.3.2 Anatomy of fire

The chemistry of fire is related to the various properiics and composition of materials that

determine the risk and course of fire. [t need three things to get fire shown as below:

3.3

Tgnition source
Oxvgen

Combustihle material

3.3 Classthcation of Fire

Class “A" Fires: Onlinary combustibles where large quantities ol watcr are required
1o lower temperature (slow-huming, such as wood, paper, and rags).

Class "B Fires: Flammahle liguids. gasolne, oil, paints, greases, elc., where a
blanketing or smothering action 1s more cffective {quick [lash)

Class “C” Fires: Electncal equipment where electnical non-conductivity of the
cxtinguishing media 1s absolutely necessary

Class “D" Vires: Combustible metals such as magnesium, zing, calcinm. wircomium,
Lihium, sodium, and potassium. These require specialised  techniques and

extinguishing agents,

3.3.3.4 Firc Extinguishers

Correct type of extinguishers to be provided suitable for the location

locations to be close to the fire hazord bul not so close that as Lo be damaged or eut
off from use due W a fire

quanhily as per recommendation of local authority but not less than onc 4.5 kg dry

powder in 2000 fi* 4 times extra [or higher risk areas
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3.3

3.5 Emergency Planning:

Written Frergency Action Plan suilable for the site should be available. Lach sile has
its own emergency plan depending on the hazards associated wilth the site
Emcrocncy team lo be fonmed

Emergency drills to be conducted

Eniergency control centre to be esiablished and emergency cquipment Lo be made
available

an alternate conlrol centre to be in place

3.3.3.6 Impiementation of lhe plan

Kase Fire Alarm to initiale Fire Fighting Activities & site evacualion activitics

Inform site semior persen and otlempl o contain the emergency by use of Fue

Extinguishing Equiptment or product isolation
The sitc schior person assess the extent of incident and potential, if Major he will
assumc the mle of Works Tneident Controller until reheved and untiate the emergency

shutdown and isolation procedure

Declare the incident as MAJOR and infornm Works Main Controller
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3.3.4 NOSA Section-4: Accident Recording and Tnvestigation

This seclion deals with accidentAncident recording and mvestigalion, injury/disease

recording, analysis of incident/accident ele.

3.3.4.1 Accident/Incident Recording & Investigation

« All injuries major, serious, minor or even that requires [irst aid only, to be reporled.
recorded and mveshigated.

= Investigator 1o be appomied and trained

¢ Safely Representative of the Area where incident occurred o be 1n the team

o NOSA standand forms to be used

3.3.4.2 Accident/Incident category-Category 1-Major

s fatality (employee, coniracior ot third parly; on or off site} -

e severc or major injury {permanent or cxpected total disabiliy), inchuding major buris

» offsile release with significant delnmental eflfeets (large evacualion or environmental
clicets)

» [inancial loss greater than £500k (property damage or mierruption)

*  MaoT lransportation accident

e significant media atiention (national coverage or crisis communication)

3.3.4.3 Accident/Incident category-Category 2-Serious

s lost ume Injury or severe injury wilhout permanent disabihity
= on-sitc release contamned with assistance

s pilf-zitc release with only minor detrimental effects

» statutory offence

s financial loss between £10k and £500k

* media alltention {local coverage)

3.3.4.4 Accident/Incident category-Category 3-Minor
o {irst aid or medical attention requircd

s om-sile release immedialely

S8
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F

' =Ar=0TR-1 =r=0TR-2 =fr=QTR-3

s fnancial loss between £1k and £10k
Figure 3.7: Accidentincident Analysls (BOCB)

Table 3,7: Incident Analysis FY-05-00

I Incident Annlysks up to September-06 (FY'-05-06) |
‘Incident T'ypes{Manual  {Process  [Transport}Customer {Total Incidents
! Handling
Noof 1t 11 40 6 68
‘Incidents
I Lncident Analyvsis up o Scpiember-06 ('Y-05.06)
' Manunl [Process iTransport{Customer |[Total Incidents
Handling
Octoher ‘08 0 0 2 0! 4
November '0% 0 0, 0; 0; 0
December 05 l 3 5 0 12
January ‘06 2 0, 3 0, 8
Fehruary '0& 0, 0 5 0 71
March '06 2i 1 2 ] 6'
IApril ‘06 [V 1 2 0 G
May 06 3 L 3 0 8
June '06 2 } 5 1 12
July'04 0 3 5 l il
Aupust'tb 0 0 6 | 8
September'(6 1 1 2 2 &
Toial 11 i1 40 6 68
Incidents:




Ha. of Inchients

14

12

10

Incldent Analysis: QTR 14
Cctobor'ds - September'0d
Trend Analysls

-
= —— - - -
g e reereeessooorems o S
-3 B - B B 2 8 B B g
EEEREERRE !
L % B ety
1 gy incicent Graph m— | rrcident Trord

Figurc 3.8: Incident Analysis

3.3.5 NOSA Section-5: Safety Organization

To perform all the safety related activitics at a site, a safely organizntion work lo achieve
a gozl of vero necident. A senior manager responsible for this site leads this organization,

He gives appointment of scveral persens to perform the dutics.

3.3.5.1 Dutics of Safcty Representatives

¢ To ensure thal sll the etements of the Site Safety Policy issued for the stte are fully
followed and necessary records arc Kept for the above said areas for which hefshe is

responsible as a Salety Representative,

To carry oul monthly inspections snd submit report o the Safely Co-ordinator which will
be discussed at the Safety Commitiee Meelings.




o
J

3.3

l'o attend Safely Committee Mectings

.3.5.2 Duties of Accident/Incident [nvestigator

Investigale any incident or accident along with the safety representalive of the arca by
inspecting the scene and interview everyone mvolved or who witnessed 11,

Make notes and skeiches and check systemis

Tdentify the dircect cause as well as the basic canse

Check the existing steps in the procedurc

Evaluale and corrcet the standards

Review all other sinilar siuations

Noufy all ncecssary persons of recommendation

Record findmgs and report to Safety Commites

.5.3 Duties of First Aid Cooerdinator

To maintain the Iegal content of all Arst-aid box
To chsure that a perceniage of staff complement are trained in first a1d each year and
that the first der eertificates are valid.

To form & co-ordinate the first aid tcam and train the leam 1o react to all emergencies

3.3.5.4 Duties of Portable Elecirical Equipment [nspector:

To cnsure that all porlable equipment used by this company is numbcered and placed
On register.

To inspect all the equipment registered above and to record all finding in the above-
mentioned register.

To ensure that all unsafe equipmeni lagged as defeclive Lis repared if il 1s under your

control or reported to the person responsible [or the maintenance.
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To ensurc that all single phase wall plugs are connecled 1o an carlh leakage relay
{when fitted} and that the trip out limit is 15-30 mA. This to be tested every 6 months

and results entered into the repister.

3.3.5.5 Dulies of Hygienc Coordinator:

3.3

To maintain the eccupational hygicne program according to NOSA MBO system.
To carry out monthly inspections of all canteens, kitchens, ablutions and rest room
facilitics

To control the cleaning of facilitics by our cleaners and contract cleaners.

5.6 Dutics of Ilousekeeping Inspeclor:

To ensure that the standard & procedure sel for the clement / item for which you
have been appointed as an Inspecior arc fully followed and neecssary records are kept

by the person entrusted for the above said item.

‘Lo carry out monthly inspections and submit report (o the Salcty Co-ordinator which

will be discussed at the Safety Committec Mectings.

.3.5.7 Duties of Fire Coordinator

To maintain the fire prevention program to an optimum level including checking of
all fire fichting equipment manthly and ensunng that the equipment are in working
order(the respeclive representatives are responsible for any maintenance/upkeep)
Todentify all firc risks and laking action to eliminate or reduce thesc.

I'c form & co-ordinate the fire team and train the team for all emergencies.

To register all fire [ghting equipment with scrial numbers.

To keep liaison with local fire depariment.
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3.3.5.8 Permit to Work

Musl be issued for all hasardous and non-routing work

» permit issuer to be clearly identified and name displayed with specimen signalure
+ isgucr & others must have full knowledge of hazards associated with opcrations

¢ under no circumstances can a work permit extendd across shifts

3.3.5.9 Work Permmit Process

s Permit Issuer- must be of supervisory level, trained , competent and must be
appointed by senior line manager,

e permit Acceptor can be BOC or CONTRACTOR

o Hisher Authority, must ensure (hal safe condition haye heen created

+ standby person

3.3.5.10 Pernut Issuer

The following gudelines apply to appuintment of the Penmul Issuer:
»  The Permit Issuer 15 appeinted by the appropriate scnior line manager.

A list of persons qualified to issue penmis and the limits of their authority must be

»
posted at the penmut isswing office.

»  Management should ensure that sufficient stalT arc authorized to Issus permits so that
thcre is adequate coverage at all times.

» DPcrmit Issuer must be at supervisery level or above.

To be quahfied for appointment as Permit Tssuer, the person concercd must:
e have the nccessary qualifications and experience.

e have undergonc appropriale training to evaluate potential hazards

ex15linyg in a given situation, and the actions required to safcpuard

v persommel and equipment.

be trained and compctent in Permit Issuc and Supenvision ol Work
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¢ Limi to anthorization

‘| he quthonisation must be limiled to arcas over which the Permit 1ssuer has dircet controd

of the working conditions and potential hazards.

3.3.5.11 Permit Acceptor

Guidelings for appointment:

« can be a BOC Gases employec or a designated contractor.

¢ is appeinted by the appropnale enginccring or line managcr.

Relahionship to other workers:

« The Permit Acceptor must be in line conlrol and responsible for carrying out the work
descnibed in the work permmt,

s The Permit Acceptor and other workers reporting to the Permit Acceplor carry out the

work.

A sample planning checklist as well as & blanked permait to work form has been shown in
the following two pages. By using the panning checklist, 1t 1s very casy to find out the
requirement of a perniit Lo work. Once it is established that a permit to work is required
for carrying out a specific lask, permit to work form is completed & permit acceplor 1
bricfed well regarding the safety issues. Onee the work is completed, the accepior hand

back the permit to work to permit i1ssucr.
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F

PERMIT TO WORK

Pormit No. [

1. Nama of Departmnt/Contractor |

Mo, ol workers [

2. Plan invoived

[
Work Anes [
L

Work o be done

1. PRECAUTIONS

1) Armmospherie Chech Frequency of Test; Startof Work T3 Contlnuous O3
Thme | Result| Thme | Result | Time | Rasult | Time | Result | Time Resunt
% Oxygmn
Expiosiva kervel
Others
b) Mechankeal Bodathon Yeu :l No |__"'| &) Eleetrical Isolation Yes D Ho D
holxiod r Eaodated ml
d) Hot Work ¢] Supporiing CertHicates
GarElectris Yok impBenrioa Yo :' Me D i} Carifflexte for Lting & Excavation :l
Emcirig sl Fowar Tils Tia D Me D
gty Oxhers
f} Cthar Precauthons
1]
2)
3

4)

4. PERMIT TO YWORNX ISSUE AND RENEWAL
Permit Accaptor: ) understandthe pracaations o ba tekan and will instruct all concerned accordingty.

naued from | Permil Dy eser Parrril A Grephar Yack e
| tote | Tume | Prim Wame | Sipnsture Privrl Kt Sgnutuce Pt Nama Kignuturs

Yaid Tw

Date | Thng

% HANDAACK L_...lm--ihm-. The phievl s iry iparapnl [n 20%e el » perii b abie
] vivm wrt s w0t compteta. This Permh s cancetied,
Dt | Thrg | Pormmdt 12 awer Farmit A cceior Warhwrs
Primi Wema | Fignstyry Prinl Hame Fhgnatery Erini Hame 1o T S

5900 2 & Fasbrumry. (T
WARNTHG The printsd cogy i ursricoied,

POL T ORKI AL AT WORCSITE
AT AN DO QTR
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| SO
PLANNING CHECKLIST Pace 1of 1

HAZARD Hxxard You Mo  Hrsd Yes Mo
IDENTIFICATION ¢ e S ] Fuammabie GorerrLiuids ]
Crrygeon Dofickorey | Bectrical Eqpdpmiet -
Corygen Ervichmonl L] Yvork on Plpowork -
ComchefT oic Gaom ] Hol Yk Fame ]
High Press s | LadcerrTlevyaed Yok -
SiwyrHgh Tomporatuee L Moving MochireryCrane -
Cryoponic Temporptung Ll Traffc -

SAFETY Safoty Precoustion Yes Mo Sofely Procutioms Yos Ho
PRECAUTIONS L r
Axmoepberic Arctyss I . Depyrasiriging ) -
Oy Iy - Tomperetre Homalsian -
Florremgtds Goot Iy . At ol no Bl -
Tadec G I . vaming Moticrry Poested -
lgralion Sourcos Bemireeed 10 L] Fime Extinguishors ||
Irveet Gora Purging L] L] Fimbose ||
Farmed Venllabon I R . TeaTe Conirml -
Frosh A Sunply I By . i Maers Removal -
Prartical bsnlation . - Slrriy Mo Avalaba |
Blocirical bnolaion F L Ll ofiney -
Addtionsl Precoricoms
PERSONAL PPE Reoulmod Yoo Mo PPE Reaul ed Yeu Mo
PROTECTIVE Hedrmes Gioves
EQUIPMENT Vs /Safely Sprrfacies Sl ey Forzwear
Eor Proteciors Protoctve Oothing
Brosthirg Aocewmius Solety Horrarm
Additional PPE Reepudred
CERTIFICATES Yes Mo Yes No
RECLIRED
AmoshoicAnfygs 1] [0 Exowntion o Uting a0
AUTHORISATION Activity Ve: Mo nmm | |
$tin Inspocind B B Sigrtums | |
Prooeaur Agread

FETR COmY VT WO P T
TR ORISR D0 FLE
ROG-TE-00 1 O ey 1097
WAENDNS Tha nrber! ¢y b owreereroliend



CHAPTER 4: ENGINEERING SAFETY

4.1 Introdoction

NOSA deals with general safety For taintaining process safcty as well as transport
safety, BOC follows different tools hal take care of all the processes. In BOCE there are
scveral operational processes as below [3]:

e Transport Operations (TRO)

e Acelylene Production (ACE)

e (02 Production (CO2)

¢« N20 Production (NTO)

s Alr Separation Plant (ASU})

¢ Industrial Gases Compression (INDj

s Cylinder Maintenance (CMT)

» (Customer Engineenng Scrvices (CES)

+ Medical Gases Production (MED)

s Liguefied Petrolewn Guses (LP()

A lot of measures are in place lo ensurc chgineenng salety. Thesc are as follows:
e IMSS {Integrated Managemenl System and Standards)

« Engineernnyg Audit

s Project Safely Review (PSR}

e [ngineenng Management of Change (EMOC)

4,2 Integrated Management Systemn and Standards (IMSS)
s {15 an cntire knowledge managenient, training and assessment tool that has been

created by BOC for BOC [3]

+ Capiures and stores knowledge about each specilic site and process
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« Enables BOC operators to access up-to-date knowledge required to run their business

safcly and efTectively

» Provides an integrated standards, trmining and sudit sysiem

+ Provides a tool to suppont continuous improvement and aperational excellence

« [Cnsures that standards and procedures are the same throughout the group {can

compare litke with Like).

= Ensures that training is done consistently and employees are contpetent in their job.

* Laess ¢ffort & cost than manuslfpaper sysiems.

+ Reduces the effort needed 10 audit and improves the quality of audits,

¢ Reduces the overall time and avoids duplication of cffont on prexlucing training

material and work instructions.

» Can implement new projects faster and easier.

+ Provides useful information for planmng,

The prime aim of EMSS is lo irain the operntors on difTerent processes, which he

operates. For example a person operating an Acetylene plant is trained thoroughly on

how to run the plant safely, what arc the standards to run this plant ete. A Training Need

Analysis (TNA) is prepared for cach group of people doing same type of job, A sample
TNS looks like below:

Teble 4.1: Training Need Analysis

ACE Training Needs Analysis

Target Audlence

HNumber Title Scapn |Flling|Gene |Insp jTea [Sups|Maln |Firs
Areh |[ratin |ectlo] m |rvigo|tena |
g n Lead| rf | Ace |Ald
Aren | Aren| er |Man
ager
ACE-D1 The Dissotved Acctylens Process R T |
: T et e tttttbtetet = e e e DL 'm.._m.u'&‘ o
ACE-01-02 |Dissobved Acstyiens Production Process G b ® ® ® . Py *
ACE-01-01  |Produding Dissodved Acetylene from Giodbal
Petrochemical Prooesses o o . . o *
ACE-D1-04  |Afetylene Operations - Hazards and Sefety  |Glabat - . ® P Py e le




ACE-Q1-05

Lessons From Losies

- ﬂGIubm - ® o | @
ACE-01-06 |Genersl Emergency Procedures Site . * Py
ACE-01-07 |Glabal Manapement Reporting and KFL's nGluhui » ®
ACE-01-08 |national Monagement Reporting 2nd KPI's Hational
ACE-01-09 |About Ihis Sce Site ®
ACE-01-10 [Acetyiens Emergency Guidelines 16m1
ACE-O2 | Supplying Calelum Carbide to the Generator
| .
ACE-Q2-01 |About Calcfum Cartdds Flophat * . ®
ACE-02-02 |First Al for Cacium Carbide Exposure Gl * P ®
ACE-D2-03 |Recetving and Sigring Caldum Carbhde Ghoba ® s ®
ACE-02-04  [Caldum Carbide Fires Global . ® ®
ACE-D2-05 [Cakhsn Carbide Spits Giohal . ® ®
ACE-02-06 [Dealing with Defective Caltium Carbide Sila P ®
Cantalners
ACE-D2-07  |[About Transterring Cakcium Carbide Lo Lhe Gxobal ® P P
Generator frm Drums
ACE-02-0B  [About Transferming Cakdum Carbide 1o the Giobal ® ®
Generator from Bulk Contsiners
ACE-D2-09% |Emergency Procedures for Hot Crums Sl ® ® °
ACE-02-10  [Purging Caldum Carbige Bulk Contalners S ® ®
ACE-02.11 [Transforring Cakhim Cartida 1o the Generator [Site » .
!rorm ODrars
ACE-D2-17 [Tramferring Calcum Carbicde to the Generator|Sne P ®
frem Butk Containers
ACE-(2-11 [About Hangling Empty Cakdum Carbide Drums|Giebel ® ° ®
ACE-(2-14 [About Hantling Empty Coldum Carbice Bufk  [Site . .
Contaings
ACE-02-15 [Disposing of Empty Cakium Cartids Drums  [Srie P ® -
ACE-02-16 [Dispoting/Maintaning Emgly Cakium Cartéde [She . ®
Buflc Containers
ACE-02-17  |Emergency Pmcedures for Transforming Site - ® ®
Calcum Carbide
ACE-02-18 |Datmec Manipdator Trovbleshooting amd it P . ®
Malntenance i
ACE-02+19 [Ozone Dust Cotlector Operption Site Py Py &
ACE-D2-20  |Malntaining the Ozone Dust Collector Site * - .
ACE-DY leerntlng Aretylene 1
l ] ) . S
ACE-Q3-01 |About the Acetyiene Ganerstor Global ® P ®
AGE-03-02 |About ALDA Gendralors Giobal P ® »
ACE-03-03 |About REXARC Generntirs Siobel ® - P
ACE-Q3-Da  [About AGA GEnsTATM Glabal
ACE-01-05 |About Ar Liqukie Generators lGlnha!




ACE-D3-06 |Dperoting e Afetylens Generator Sine
ACE-03-07 |Cieaning the Actiytene GeneTator Sk » Py
ACE-1-08 |Malntaining the Acetylene GEnerator e e ®
ACE-01-0%  |Emergency Procedures when Qperating the  |Sie Py ®
Gonerator
ACE-03-10 |Purging the Gashobders Site ® .
ACE-O4 Carblde Lime Treatment ]
1
ACE-O&-01  [About Carbkte Lime Ghobal ® e
ACE-D4-07  |First Al lor Carbede Lime Exposure Gatobal ®
ACE-Qa-02  |[Emergenty Response to Cartice Lime Ghobal ® .
Ingiieris
ACE-D4-0d4  [About Carbide Lime Treatment Plants Giobal ® ®
ACE-D4-05  [About Dvsposing of Cartece Lime Giohal ® ®
ACE-O4-06 Iupefnunq the Carbice Lhime Treatment Mant  |She ® ®
ACE-Qu-DF 1Cam-k:l-: Lirme Spilhs Giohal ® P
ACE-04.08 {Deterrmine Acetylens Content in Carbide Gilobal °
Shurry
ACE-05 Purllylng, Compreasing and Drying ||
ACE-05-01 [About Lhe Acetylene Purlfication ProCess Global e °
ACE-05-02 1ﬂﬂ¢munu a Sorutber/Purifier Site - P
ACE-05-03 [Malntaining & ScrubberfPurlfer Site . a
ACE-05-04  |Emergency Procedures when Operating the  [Site P .
Sorubber fPurifier
ACE-Q5-0% [Abouwt Compression of Acotylene Gloha! * ®
ACE-05-06 |[Operating AR Acetyhens Compreisor She Y .
ACE-05-07 |Malntaining an Acetyiene Compressar Site Py ®
ACE-05-08 |Emergency Procedures when Operating the  |She - -
Campressor
ACE-05-D8  |Abowt the Acetylene Drying Proccts Global - *
ACE-05-10 |Operating Low Pressure Aoetyiene Driers Site
ACEO5-11 [Maintning Low Presture Acetyiane Driers it
ACE-D5-12 |Emerpency Procedures when Operpting the  |Site
Lorey Pressung Drer
ACE-05-13 |[Dperating High Prezsure Acetylene Dricrs Site ® °
ACE-D5-14  [Meintining High Pressure Acetylene Griers Site . »
ACE-05-15  [Emergency Procedurss when Operating the  |Site . .
Hmph Pressure Drier
ACE-05-16 {Operating an Additional Aoetykene Compresiorisite » -
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As per TNA, each person has be irained on different chapters allocated for him. This is a
vigorous process. Lvery body takes theory as well as practical traimng, Aler completion
ol a chapter, the leamer has (o sil [or an cxamination. BOC uses computer to take
examination. A world known leammyg manapement system Traccess is used by BOC
worldwide, Once a person is trained on Wis job, the probability of any process related

accident reduces drastically

Simlarly cach process conlains diflcrent chapters which eover the safe operating
procedurcs of this specific process. BOC has a very strong Tntranct where all this chaplers
are kepl. Anyhody having the access ol this Intranet can easily use these chapters as a

tool 1o update himself.

4.3 Engineering Audit
Audit is done to provide management with a relizble and positive means for identifying
and assessing nisks within:

*  operdalions

& enginesnng

e manapcment systems, in order to cffectively manage non-compliances and

supporl continual improvement

IMSS Engincering Audit is a syslematic evaluation of all operaling sites against the
standards specified 1 TMSS using standard questions contained in Audit Manager. Audit
Manager is a web based auditing tools. Where deficiencies agamnst the standards or

hazards are wlentificd then they are risk assesscd and appropriate actions assigned.

Audit team member, typically from other sites, who are trained and competent in both

auditing skills and the operations activiry.

This technigue is used to ensure ihat the site is operating and thal all plant and equipment

15 in compliance with IMSS

LA



4.3.] Reasoens [or Audits

Audits are scheduled for vanous reasons, including:

ag dirceted in the Line of Basiness plan

sudden inercascs in number or Lype of accidents

task observalions consistently showing substandard  practices
conditions are apparent

special request by line management

past audit resulls

high risk operations or proccsses

company acquisition

as a commissioning handover / acceptance check.

as an input to the nisk asscssment, HAZOP or design processes.

4.3.2 Principles of Auditing

anel/or

An audil is an inspechion or cxamination of a [acility or process, conducted to determine

the level of comphiance with reievant standards. In a BOC plant. for example. equpment

and operating procedures might be cxamined and compared to existing Best Operating

Practice, employce safely rules, product quality specificalions, and cnvironmental

regulations. Based on the risk matrix shown below, BOC rates the havards:

JanhiE
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LiketihoSdiProtrahiht

—rrrd - "l
L L e T

Tl v T kbbb

vvvvvvvvv e e R T T

BjHLEY

Chbr kT
rrévr-rhrd
-

Figure 4.1: Risk Matnx
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4.3.3 Prionty Risk Ratings
A risk rating is a letter/number combination — P1, P2, P'3 and P4 - assigned 10 a hasard to

indheate a priority and level of nsk to BOC [4]

The [ollowing headings brieily define each of the four ratings and offer examples.

4.3.3.1: P1: Severe Risk

A severe risk is defined as a sitnation where there is potential for u substantial loss to
occur al any time, for example activitics, situalions or processes that may result in:

» off-specification product being supplicd to the customer.

+ major adverse impact on the enyironment.

« unsalt working conditions with immediate nsk to cmployees.

Examples:

Examples of P1 hazards wonld include:

« 3 safely valve that clearly would not function

« yse of a platc 2 mm (08¢ n.) thick, in use as a bursting disc

+ use of malerials not compalible with the gas (for example, copper i wel acctylenc
service)

+ frosted Tild steel pipework from a cryogenic supply without any low femperature
protecion

» random sampling shows medical air in excess of 23% oxyzen

4.3.3.2: P2 High Risk

High nisk defined A situation where only one additional wrong action. or change in
circurngtlance, (s needed o creatc

the poicntial for a subslaniial loss. This includes the failure to mplement a system
element or widespread areas of non-compliance to a aystein element requirement.

Examples
Examples of P2 harards would include.

= yse of wet acctylene in dry acetylene service
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+ a non-approved type of bursting disc where the rated pressure is unknown
+ amild sieel pipeline fod from a eryouenic supply via a vaponser without low

temperalure protection.

4.3.3.3; P3 Mcdium Risk

A situation where an action is necessary to achicve compliance with BOC audior local
standards. but the non-compliance is not considered an immediate havard. This includes
isolated fallares to comply with procedural requirements,

Examplcs:

Examples ol P3 hazards would include:

= inadequate purge on tanker flling hoscs

» seal on door 1o air filter house damaged

s critical imstrument not tagged with sct and trip points

+ inadequate labelling of pipework.

4.3.3.4 P4: Low Risk or Best Operating Practice (BOT') Opportunily

A recommendation thal, al the time of the audit, has little or no potential to cause loss
I'his includes minor instances of non-compliance with proccdural requirements.

BOP Oppormnity This classification can be used to progress towards world class
operations, When a sitc is nol operating to best operating practice (BOT), as defined in
IM5S, lhen an auditor may Taise a P4 action, Thig action should highlight an
improvement. which could be made, at the site’s discrelion, to improve the opcration at

Uhat siie and to reduce further the loss potential

4.3.3.5 Audut Findings

Audit issucs (P1, P2. T3 & P4) must be resohved within specific duration of time:
s Pl Tssue- must be solved within one month of audit closure
s P2 Issue-must be solved within six month of awdil closure
e P3-issue must be solved within onc vear of audil elosure

Henee by condueting engineering audit, BOC clinlinate the process hazards.



Auditors use standard worksheet to evaluate the process under audit. Fach process has

standard audit sheets. Each audit sheet contains a set of questionmaire Specilic guidance

15 Tound in the 1IMSS for each queshion. An audit sheet is shown below:

Audior Warlkishest

St Az

Audu Be: 132D Loction  Hargymman Awnfil Desription  Hewr fudd
Awdi Dade,  17-5ep-2005 Auditer Hizm & Fhabi

forf: el Andn

BOC NP Indentrial Cviinder Sitr Opearations - 0 Haxds ond Safaty

.5 Homi) o ooy bt

Type! Pricsi
Question RF Rodmwue  Raling  Comend
2 THDW0; A (e amechits o propetsss of 1 Epymerd
slomgr/fripa bl qumprnent thl cortidne ayvEmA IHD-0201
hipuiddigefied g compadhl wih e lowr Lemperatire '
mcomitered,
Raference, BD-E3-01
3 M) - A secerAn el ylmder hodled moaccordaese 1 Opertire
with aqpproved procedare: ¥ D031
Bafirence . IHD-001
4 IHD-D1; Otber ssonss - Eepmert 3 Eprimerd
Hot specfied
3 IHDeE,, Other wmes - Of ratuine 3 Upertuee
Hit specified
6 IMD-GE, Ober ieoues - Syslems 3 Bystens
Hotmpacfied

4.4 Project Safety Review (PSR}

Overview

The Project Safety Review (PSR) is a team-based, audit process, with a review meehing

scheduled during cach project stage The initial stage of o PSR aims to identify, or

anticipate, the most significant havards that might be encountered on (he projeet so that a

sitable safety strategy can be developed. As the project progresses. later reviews focus

on [5] :

¢ identifving and addressing the hazands that are most important at that curent stage

= cosuring that harards dentilied carlier in the project have been actioned as planned

and
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continuing to anlicipate the hazands that may appear in_future stages. The outcome
from this process is @ higher degree of confidence that all design. construction,
environmental and operational hazards have been identificd and their consequences

minimised or climinated.

| he PSR process nscs a guestion Hst to help identfy possible hazards.

Actions to eliminate or mitigate these harards arc then wlentified and these actions arc

followed up during ongoing project progress meetings.

4.4.] PSR Objectives

'The key objectives for having and using a PSR process are lo-

ensure {hat design and review processes are being used on projects to wenhify and so
address all Safety, Health and Enviromment (SH&L) hazards and thus minimise the
level of risk exposure on the project.

ensurc that all aspecls and conscquences of a particular project have been considered.
This includes both:

the impact of the new or changed facilities upon the cxisting plant and it’s
neighborhood, as well as,

all the transient conditions that will exist on the new plont, either during construchion
or uperation.

provide a framework for ensuring compliance with the BOC Group Tolicy on Safety,
Health and Covirorunental Management and the national legislation m the countrics
where we operate.

improve safely communications on projects, by giving all the groups that participate
in PSRs a clear understanding of their specific responsibilities and actions.

provide comsisieney in addressing SH&E issucs. on-sile and ofi-sitc, for all new
projects and for modifications! additions 1o existing sites.

give a basis (or structured, qualitative auditing of project execution performance m
addressing SH&E issucs.

have a consistent but flexible process 1o cover large and small projeets. involving any
technology,

provide important information 1o management on identifed and residual risks.
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4.5 Engineering Management of Change (EMOC)

Overview:
{hanpcs to process, process control, equipment, technology, procedurcs and faciliies can

introduce new havards and a formal approval procedure 15 required to properly control

changes that could result in injury or loss. The formal approval procedure is know as

Fngmeering Management of Change (EMOC).

Changes or madifications requiring approval will nomally anse [rom one of the
following [6]:

Projects and other works initiated hy sile Engineenng or Management.

Maodifications arising from maintenance stafl’ during their work on plant, cquipment

Qf Process.

Andits, including sctl, external. quahty, cte,
Corrcetive Achon Requests.

Process reviews.

sk asscssments.

The MOQC procedure 15 nlended to:

ontrol changes or modifications that could be hazardous.
Ensure changes arc reviewed and autherised by a techmically competent person.

Provent changes from introducing unacceptable harards to personnel, the

egmvironment or safe operabion of the plant/process/equipment,
Develop an audit trail through appropriatc documentation

Ensure all operating procedures, maintenance records, training and drawing rccords

are aceurate and up to date,
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Following is a list of prnciples upon which the procedures in this chapter are hased:

«  All changes whetlicr asscsscd as minor (nsigmficant change or correctioin),
emergency (urgent) or major shall be formally recerded at the operaling unit level in
the MOC log or register.

« A minimum of two signatures shall endorse the status of any actual or proposcd
change. This includes the person proposing or performing the change and ihe

Change Approval Authority or the Nommated Technically Competent Person.

«  The MOC system sheuld incorporatc a supporl mechanism lor telephone
quthorsation (ollowed by written confirmation {for example, emal, fax memao, cte.),
within 12 hours for any cmergency change proposcd.  Such support shall be

consistent with regquiremnents of the category of change in question.

»  No change shall be implemented without an cntry in the MOC log or register and
appropriale autherisation required by thatl calegory of change.

«  Follow-up procedures, approvals and closcout of actual or proposed changes must be
compleled [or all defined categones of change.

» Al changes must be signed off as approved by a nominaled Change Approval

Authorty.
«  Document update methods appropriate to the calegory of change shall be in place.

- Update and review of records shall take place by local and Tine management and by

awditor and {unciional resources as scheduled or il required.
«  All changes must have an appropriale safety, health and environmental review.

«  Follow-up monitoring and auditing,
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CHAPTER 5: SAFETY RELATED PROBLEMS IN BOCB & THEIR

SOLUTIONS

5.1 Introduction:

I we analyze the accident/incident statistics, we will casily see that major arcas where
there is much potential 1o an accident be eccurred are as follows:

=  Transport

» Manual handling

o  Process related

* Unsafe comdition

o  Unsafe act

Accidentfincident that accurred during last financial year in BOCB have been
studied. Table below shows the statistics:

Table 5.1: Acouleni/Tneident Statistics

| Incident Analysis up to September-06 (FY-05-06} |
| I

Incident Types

Manual
Handling

Pracess

Transport

Custamer

Total

Incidents

Mo of Incidents

11

11 40

Bl 68

Incident Analysis up to Septamber-06 {FY-05-06}

Manual
Handling

Process

Transport

Total
Incidents

Custamer

|Octobar 'G5

|Movember ‘03

iDacemhber '05

LJanuary '06

|Fehruary 06

IMarch '06&

-
I =S

[April ‘06
May '0G

June 06

[Sheslo

July'0é

—

August'ob

Septemher'ds

== o|w]| === =2lo]|olw]| ol

= e SR R I I R T ] E=D )

O | Do) —

Total Incidents:

el e R D=2 N AT E= 1 I =L e =l =]

—

—

I

L el el el =l = el e R e e ]

[T
oo

4G -



AccidentdtncidentiNearmiss Analysis FY 05-06
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Figurc 5.1: Acculent/Incident Analysts FY 05-06

If we represent the data graphically, we will sce that aboul 40% of the incident/accident
are transport related. So transport 15 the most vuluerable arca for BOCD in terms of
salcty. Other major areas of concein are:

= Manual Handhog-11%

s  Process related-11%

If we wanl 1o reduce accident m BOCB, we have to reduce accident in these areas. [ have

some speci e recommendation 1o reduce such kind of accident.

5.2 Transport Related Accident:

5.2.1 Problem Description

BOC Bangladesh limited operates a pool of transpnﬁs for its distribution activities. From
the graphical representation shown above, we find that about 60% accident/ineident that
have taken place during last year came from transport operation. So 1f we can reduce

ransport related accident. tolal overall accident will be reduced drastically.
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Asian development Bank camicd oul # survey on roed accidentfincident in South East

Asia, As per ADB's repont-2004, fatalilies of 385000 occurred during 2004 in South

East Asia. So transport operntion is a vulnerable issuc. So it is needless to say that we

have lo congentrate more in preventing road aceident,

L1

P wd wxchlla wtBwrkla st
-

5.2

Transport Retared Accident fincident

Solution:
Inbiodusction
of AVLS

Acchd#nt I 2005 Target

Figure 5.2: Transport Related Accident

.2 Causcs of Road Accideni

After analyzing previous transpant related aceidentfincident. it is found that in most of the

case accident occurred due to:

All

reckless daving
over speeding
harsh breaking cte
roule changing

unauthorized parking

of these accidents can be prevented if we can introduce a 10ol, which can monitor our

vehicle closely. AVLS is a kind of 100, which ¢an monitor any vchicle closely as such

we

can reduce iransport refated accident.



5.2.3 Solution {proposal to reduce road accident)

Our Larget is to reduce the road accident to zero, As T have mentioned that most of the
accidents occurred due to reckless driving, over speeding, harsh breaking ele. These all
are related to close monoring of the driver as well as vehicle. [t 15 true that once the
drivers go out side of a factory they become absolulely free from close momitoring by

supervisor, That lcads them to become aggressive durng driving.

11" we can introduce a tool, which is very powerful in tracking the vehicle from remotce,

drivers will become morc consclous, AVLES s such kind of a toal.

5.2.4 What is AVLSE?

AVLS is Automatic Vehicle Location Syslem, which if installed in a vehicle is capable of
providing some real time information as listed below: -

» larsh-hreaking

» Harsh acceleraliom

s  (woer-speeding

»  Exccssive ldling

o Un-auithorized movement

This information can he received from anywhere in the world Al we need to mstall a
very tiny device in the vchicle. This deviee gives all information needed by using

salellite. We can monilor all information needed rom our computer.

IR
AT e

Figure 5.3: GPS/GSM Tracking Device
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Pictures helow represent how the system works:
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Figure 5.4: GPS/GSM Tracking System
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5.2.5 Beneflts

e
» Reduce accident rate as drivers kinow that they are monitered
»  Reduce fuel cost

o Real tme tracking

» Perfeet transport scheduling

o Reduction of operating cost

« lligh efficiency

« Unauthonred movement

» Provides some valuablc reporls

»  Drivers profile

o Velucle cun be traced ifthell

5.2.6 Cost Elcments

During last financial year, a total number of forly aceidents rclated to transport have been
reported. Out of these forly aceidents, no fatality occurred. But if we consider the loss of
property, 1t is quile a big amount. Although no such calculation has been done lo (ind out
exacl financial loss out of these accidemis. we can easily visualize that the amount is
huge. Quotation has been obtained from an AVLS provider, which has been shown
below:

Tablc 5.2: Quotaton [or hardware
HARDWARE (IMPLEMENTATION & INS IALLATION] — {ONE 1IN E)

Erresr:]. R e P QT V| ZUNIT PRICE(RDT) &
1 Sirius I.lte Tracking Device Installation 1
with Pamic Dutton *
2 | Cellular Network Card with GPRS Enabled 1 39, 0H00/-
3 Other  ¢lectrical componenl  devices  to 1
integration  with Sirius Tite Tracking
Device
yTotalfi ﬁf*mclusne “of; l“ﬂ[.‘;_;_!_l_ Taxes And Lévis ~=_:_é{{rl‘l_i'nlt v eliiic jﬁﬂne% Tk. 39,000/-
T:me TrstallAtion: and Cuni‘ igil rathlnj:r{;haljgi:} e ey
W T SRR L R R R T Y s - & e AT
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Table 3.3: Quotation soflware

SOFTAWRE (INSTALLATION & CONFIGURATION) - (ONF, TIME}

"I'TE
M

DESCRIPTION

QTY TUNIT PRICE
....... (BDT)

Real-Time Vehicle Control System
Server System Installation &
Configuration the following scrvers:
o JMS Server
Sirius NP Server
Siriuv XP Gate
Sirlus XP Client
GSM Modem
s Afap Licrase
* Training for Server Management and
Service Operation for 3 persons per
focation

2,00,000/-

- Toial inclusive of local Taxes and Levls {(Real-Time AVLS | Tk. 204,000/
Menitnring Server for Single Sites )

e s

In word {Tuka Twn Lac Only)

Table 5.4: Quotation for service charge
SURSCRIPTION, SERVICE & MAINTENANCE CHARGES - (MONTHLY

BASIS)
ITE §{ DESCRIPTION B QT { UNIT PRICE
M e 1Y | (BDT)
i Service Charge for unhimit Map
Upgrade
2 Service charge for GLP firmware updaic | |
3 Service Charge for Server Seftwarc
Maimenance and Continuous Upgrnde 000/
1, -
4 Subscription  Charge for  Cellular | 1
Newwork Cerd with SMS & GPRS
fecility
Scrvice Charge for GPS Service 1
6 Service Charge for GLP Maintenance & | |
Warronty
Total inclusive of Local Taxes and Levis (1 Unit Vehicle = | Tk. 1,000/
| Monthly Charge)




5.2.7:Cost per Month per Vehicle if AVLS is installed

BOCH has thiricen road tankers carrying havardous gascs, As per the quotation, il AVLS

is instalied on these thirtcen vehicles, cosl will be as [ollows:

Fixced Cost:

1 Tnstallation & configuration ol soft warc — BDT 200000 () {as per quotation)

2 Hardware Installation- 39000 X 13 = BD'T 5G7000.00 (as per quotation)

Tolul Fixed Cost (One Time} = BDT 707000.00 (1 -- 2) which may be considered as 1olal

project cost.

Running Cost:
Running cost per month per vehicle is BDT 1000 00 only. So total runming cost per

annum 5= 13 X 12 X 1000.00 = BYT 156000 00

Fuel Cost:
Tuble below shows the distance traveled & fuel consumption by all thirteen lankers

during last BOCE financial year.

Table 5.5: Distance lraveled & fuel consumption

Distance travel by tankers

TankarHe 10t 05 Moy 55 [+ 0ec 08 2 Jan 053[4Feb 08 =] #hiar 06 |4 Apro 06 | Way '08 &)palen 06 * {gdul 'CE 5| shug 08 [ 530 ‘U6 £ Srotat 451
1311 1433 923 1072 454 THD i) 1073 10 1k] 620 ) Jid B39
JABHELT) SOET 1037% 3618 1304 2845 3234 1636 1450 035 2043 1352 1606 f bRy SHA0E
114030 1187 G556 9113 4747 347 R0 RORY AR5 o229 B8 138754 B211 |amivadva
050003 42 RYH 343G 540 ] i) v] ] 0 1] Q 8 |5 18350
L0004 10363 1252 gz 364z 065 BOTF 5162 5138 5266 BEE1 55 GGV |Eeh4d5
150005 BAxIT E329 T35 1336 291E G395 4015 2T BESZ [R02 13487 1] B RERIET
1500008 941 G503 1400 704 215 1396 15545 M 3229 T 7arl TIT1 |ERL 3RS
130025 12305 12379 1118 Ly 2463 B30z 4238 4051 5557 Fihg LA 4480 |, ;62914

11034 12047 [ 120G Q7 SRR G207 4518 Tl 5A T 2142 Arad B125

AR

150014 E55T | 4468 1 1 n 0 0 110 1293 [ 1675 EEE R
10033 [ 0 200 4068 | SR | GE03 9RAL HERS ROET | A4Dd | 4mEd | 14521 [am9100n
10056 ] 0 2471 R 6110 3014 A9 a1 265 6349 #3708
14121 12575 | qeasm LT IS 2454 56001 B¥7. | BGBO | ARSG E R

ERBOEI S TIANY =, BTTRRSRIIRAT SRAnand oo BANEGA CoR IO > ST, 4EES1 - *féz_ziajﬂgaieilii SETTIT SBUIR ﬁfm

Fuel consumed by tankers

Tanke: Mo f 0ot 'G5 ] ghoy 95 +] #Dec 08 5] <Jan 05 ¢ | ; Fab 16 3] thr 06 »| «Aor206 ;| blay 08| 2tus ‘08 5] fhul 06 * | Arg ‘08 %50 06 of Sdvcdal 2
1311 163 225 a7 126 158 17 513 &1 212 T 174 NMe 532570
N7 2489 1 2508 1z 437 T7A &) f54 239 409 64 453 a74 [yml1dF
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V1000 70 1504 270 961 42 11533 17 1235 1348 1188 2715 18922 |eediDS
(13 1548 b 15 2] 0 0 ] -0 il 0 1 00 | 4052
(20014 1971 208 f T [iK 329 VIET 1 1045 1025 1253 194 1301 | 213440
130005 131 1588 1504 27 584 1350 1005 452 1238 1417 2831 0 b
120008 25 250 400 194 g5 332 405 143 L] 1729 1685 17 | Sz 02T
150025 iTTd 372 i) WOEE 7T 1547 1323 15317 1138 TEF 1565 1448 | = fud7s
13020 1763 3674 s o AT 1875 2524 237E 2959 4163 2454 357 X e
130014 1353 210 I I 1 N 1 0 38 20 art )
174033 0 0 1520 H45 1712 2352 2528 2047 271 206 4356 455k FEIRET
134036 G ] 579 a7 1435 343 14685 ] 8# 128 495 1549 | LT o8]
g 36 3e7d T EEEI 1465 21:'..1.: 216.'" 11 1'3 251!2' 13?1 1475 21% ‘35325944

From the data shown above:

Average monthly travelling by a tanker is 699005/(12*13)—= 4480 Km

Average monthly fuel consumption by a tanker is 183218/ {12%13)=1175 Litre

Amount of [uel per Km per veicle 1s 1175/4480 = 0.262 Tatre

Cost of fuel per month per vehicle is 1175 * 33 = BDT 38775.00 (Dicscl Cost per Litre 14
BDT 33.00)

[ AVLS is installed, the movement of the vehicle can be moniiored easily. Driver will
not change the roule that has been assigned lo him. This will save fuel Also hard
breaking and harsh acecleration consumes mote fucl than normal Sinee AVLS will
prevent hard breakmyg, harsh acecleration and unauthorized routing, it will definitely save

fucl cost as well ns manlenance cost.

If we consider 5% fuel saving due to avoiding hard braking, harsh acceleration and
unauthorized route, the amount 18 5% of 1175 Litre = 59 Litre which is BDT 194700 Per

month per vehicle.

Total Cash inNows por year from this savings = 1947 X 13 X 12=BDT 303732.00
$o annual net cash inflow =Cash inflows per year- annual running cost of AVLS

=Bl 303732 00-BDT 156000.00=BDT 147732.00
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5.2.8: Nct Present value Analysis of the Project

Iinder the net present value method, the present valuc of all cash wnflows 1s compared to
the present value of alt cash outflows thal are associated with a project. The difference
between the present valucs of these cash lows, called the nel present valucs, determines

whether or not a prajeet is acceptable.

1 our case, 1f AVLS 15 mstalled, it will incur a total cost of BIXT 707000.00. I we
consider the life of the equipiment as ten vears, salvage valucs after ten years will be zero.
Annual nct cash inflows may be considered as the dilferenee between annual savings and

annual runmng cost. 1 we summarize:

Tahlc 5.6; Project Summuary

Initial Cogtemmmemr----mmmmmm oo .B DT 70700000
Tife of the projeet, YOars---m-eemme-eae---—--—-1{}

Arnnual net cash inflows ea----———-RDT 147732.00
Salvage Value-mmmmmmmmsmem oo ()

Required Rate of Return-—-——c—cmamammaneaa14%

Now it is to be justified whether or not BOCB should go for thms project. Table below

shows the NPV analysis of the project:

Table 5.7 Present Value Analvsis

Item Years Amount of Cash, | 14% Mactor PY of cash
BDT/year flows, BDT
Annual cost savinges | 1-10 147732 5.216% EELRYL,
{bv using
tahlc*8)
Tmnal Investment Now (707000 I {TOT000)
Difference 63570
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According to ihe analysis, BOCB should go for the project, a5 the net present value of the

project 1s posihine. This positive valuc justifies the project.

5.3 Manual Handling Related Accident

3.3.]1 Problem

Manual handling injury is one of lhe most commeon risks that will be encountered at
home and work. Manual handling injuries can damage:

s the ability to continue work

¢ ihe gquality of home life

s pcople’s long tenn well-being

Eserybody nceds to take responsimlily [or reducing the chance of imjury by manual
handling. Manual handlimg nmjuries arc commonly caused by [7]:
*  moving cxcessive loads

e awkward movements of the body

e lwisting

s over streiching

»  cxcossive ropetitive actioms

s losing control of an object being moved

» placing part of the body where it can be cut or crushed

From the analysis of accidentincident shown previously, we see that about 11% accident

was related to manual handling. Major volume of manual handling at BOCD includes:
« Cylinder chuming

v Cylinder pamting

These two jobs can be done in a betier-orgamised way so as to avond scodent.
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5.3.2 Manual Handling Related Accident-Cylinder Painting

r e - om prs -

Problem:

hanual handling risk assessment often identifies painting cylinders by hand as an 15sue
because of the nature of the joh. Tt requires stretching and iwisting of the bady while
paniing ol a cylinder. Ratating a cylinder by hand during painung is always kept the

painter in nsk. Picture shown below demaonstrates this:

A questionnaire has been prepared to find out the feed back [rom the painters about the
difficulties they arc facing while painting. This questionmaire contains scven queslions,

which are ag below:
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+

s ealll
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Figure5.6; Cylinder Painting-Manually
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Ergonomics Survey on Painting Cylinder Manually

Employee Name; Employce #

Circic applicable answers or fill in

1

Are you expenencing any discomfont?

YES/NO
2. Do you feel any pam on yoor backbone?
YES/NO
3. Does the fume of paint create problem while taking breath?
YESMNO
4. Do vou leel streteh while rotating the eylinder?
YES/NO
5. Ilave vou had any visit to doctor recently for any 1llness’ pain, which you think. 1s an
outcome of your joh?
YESNO
f. Do you think thai il the cylinder could be mtated automatically would give you an
casc of painting?
YES/NO
7. Do you Lhik that an adjustable painting roller can help you in relieving body strcteh?
YLESND

EMPLOYEE COMAIENTS:

COORDINATOVEVALUATOR COMMENTS FROM OBSERVATION:

BY: {datc}
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This questionnaire has been given to five painters. Most of them have back pam. They
are also facing problem of inhahing paint fume while painiing. Some of them have visited
doctor dug lo ann pain or back pain. They have apprecialed the idea of introducing a

scmi-awtomatic pamiing machine.

Considering the vsk involved in painting cylinders, a proposal of a4 semi-automatic

painting machime has hecn proposed to BOCB. BOCB has agreed on the proposai.

Solution:

Drawing shown below is a simple maching to paimnt @ eyhinder.
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Figurc 5.7. Cylinder Painting Machine-Semi-Aulomatic

The gas cylinder is placed on a rotating disc, which is driven by a geared motor placed

underneaih as shown in the fgure. The speed of the motor 18 75 mpm. A sleeve with ball
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bearing runs on @ guide rail and is balanced by a countcr weight on the rear of the

machine for casy handling of the machine,

This special type of painting brush (As shown in the drawing) needs to be used to pamnt
the eylinder while it 15 rotating. With this painting cquipment 1t will never nceessary to
bend the back or knees. At the same time the nisk of inbaling the pamt fumes will be

redueed.

5.4 Process Related Accident-High Pressure Oxyeen Filling Hose Failurc:
5.4.1: Problem

FigureS.8: Cylinder filling Arrangement

High pressure filling hose is one of the most vulverable equipment in the filhng system,
A lol of accidents have been reported during recent years on filling hoses. T bave studicd
some of these accidents and tried to analyse the cause of the accidents. Some of these

accidents have been described here with probable causes & lesson leamnt:
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1. O Ring Ignition

Incident

{Tausc

Lesson Learnt

An incident occurred in Sagorika compressing slalion invelving an oxygen igmbon
causcd by contamination of an o-ring on a filling connection.
The cansc of the O nng ignition was that there was an absence of condition

monitoring,

The lessons learnt (rom this ncident are:
Belore use. check that O rings are undamaged and [rec from burrs or conlamination,

Only usc approved O rings that have been supplied in scaled bags from stores.

2. Tgnition and Hose Failure due to Contaminated Valve

Inewdent

Cause

Lesson learnt

This incident occurred at Shitalpur Compressing Station. Oxygen ¢vhnders had just
heen filled and the operator had just started shutting the frst cylinder valve when
the hosc connecting (he manifold to the vent/fill paperwork burst with a loud bang

amd subscquent sparking

The main cause of this incident was contarmination on the cylinder valve.

The hosc falure way a sccondary event.

The lessons Icarnt from this meident is:

Ne connection should be made to a eylinder that is contaminated with any forcign

matenal.
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1. Hose Leaknge -
[neident A leakage was found in a filling hose while filling at Rupgonj factory on 28/01/06.

The hose was put in service just a day hefore of the accident. Al the time of leaking
1he pressure of the system was 500 psig. The bosc had been isolaled immediatcly.
Cause . The causes of this incident were:
Lack of inspection of the hose prior to put in service
© The hosc was not hydrauiicatly 1ested at BOCRB facitity before put in service
Lesson leami The lgssons leamnt from this incident are:

Each hose niust be checked thoroughly before put in service

Fach hose must be hydraulicaliy tested before put in service i
:
-B5. 1
" ? . ‘I
- _ ' . L . .]a
. N



(44444444901
4

-
RrETT I

Figure 5.1 A Filling Hose with lcakage

4. Contamination

Incident On 25/07/05 al Sagorika compressing station, a filling hose under 1900 PSIG had

heen ruptured. A spark had been observed at the time of hose farlure.

Cause The main cause of thig incident was conlarminated filling hose/valve

Lesson learnt  Contaminated hoses/valve must not be aflowed during lilling aperalion

5.4.2 Solution

Heal Sk 1Heat simk at both ends of a PTFE lined flexible hose will reduce the nisk of hose
igniton. Where rapid pressurization can occur in an oxygen system, leading to
temperalure wncrcase at dead ends, heat sink will quickly dissipate the heat to
surrounding. Considering the hose length & cyhnder height, it is recommended that
a high-pressure copper pipe of six-inch length should be used as heat sink.

{’lcan flexible Flexiblc hoses must be clean. Hoses should he delivered in individually scaled

hoscs plastic packages. Hoses in scrvice must be degreased periodically as per standard

proccdures.
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Pernodical

mspection

With constant usage, the mechanical properties of flexible hoses can he expected to
deteniorale.  Periodical inspection must be followed as per mamnienance
schedule/condition based menitering, 1 have developed a maintenanee schedule for

penodical inspection of the hoscs. This will reduce the likelihood of hosc related

accident.
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CHAPTER 6: CONCLUSION AND RECOMMENDATION

Industrial erowlh in production secior is increasing day by day in our couniry. In order to
achieve healthy working environment, 10 15 obvious that one should follow safely rules &
rogulations sirictly. This will bring productivity as well. In developed countries, a lot of
fnoncy is being spent on implementation of mdustrial safery. Even in our couniry some
advanced organizations are spending a lot ol meney on implementation of salcty.

Bocause Lhey know that safety brings back money [or their orgamsation.

Engineering safety as well as general safety of BOC Rangladesh limited has been studied
carefully to know about industnial salcty. Llouse keeping, fire hghling cte has been
considersd as peneral safcty. By following peneral safely, one can easily keep lhe
orgamzation tidy. ln engmeering safery, process related hasards arc discussed. Mitigauon

process has also been described in this section.

Finally some proposals have been made to improve the safety as well as guality aof
working life of the operators. Since maost of the accidents are transport related, 1t has been
suggesicd BOCD 1o implement AVLS. It will help closcly momitorng of the vehicle as
well as driver. If the drivers know that they are being observed, they will be careful while
driving. Thev will not violate lhe set rules and regulations. Painting machine will reduce
the volume of manual work. This will also help the paintcrs to prevent direct inhalation of
parmt fames. It will gave them from occupational health injury. Frnally by implementing
the puidelmes given for maintaining high pressurc filling hose will hiclp to reduce hose

related acodent,
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