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Abstract

Safety. Health am} Environment ill workplaces playa vI!al TOle in creating a healthy

wOl'king eOll(l1lion. In addition every business has legal respon~ibilities ro ensure 8afely

ii)r its stakeholders. Poor health & safely I~ads to illness and accident which in tums

incurs significant amount of cost. Any manufacturing nnit has to follow general safety as

well ,IS engineering safety for the improvement of the quality of working liie of its

employee General safety as '~el1 as engineering safely al BOC Bangladesh Limiled has

been observed carefnlly. Major vulnBrable areas to be concerned as safety pom! of views

ha\'e been identified as the areas of transpon operatIOn,>.manu31 l13ndling and process

operations, Tnmsport related aceidenl cOlildbe redllced to a tolerable limit by mtrod\lemg

AVLS (Automa!ic Vehicle Location Syslem), By introducmg semi-automatic paintmg

machinc manual handling rc1ated acndelll can be prevented. It \\,ill also help reduce

occupalional illness, High pressure filling hose of perfect design wil1 reduce hose

f,Hlmes.

- IX-



CHAPT.I£R~l: .JNTRODl:,;e-T10~

1.1 Introduction

people affected by the business activities, such as cusoomeT;, contractors and

suppliers. It is also obliged to meet legal reqllirements designed to protect the

environment. But the right approach isn't just about doing the minimum required to

comply with the legal requirements, It can also benefit the business.

Pnor health and safety lead to illness and accIdents and signi fieant costs for any business.

EITedi\'e health, safety ,Illd environmental pracLKes pay for themselves, They also

impr(l\'e the reputation ""ith CU8tomers,the local communIty and own employees,

The Safety. Health & Environment system of BOC Bangladesh L,mited has been studIed,

It has been tried to find out tbe mot causes of accidents thal occllITed dlll'ing recent yeiirs

m BOC Bangladesh Limited. Most vulnerable operations managed by BOCB \vhere there

exist potential hazards are Transport operations, different proce~ses operations. manual

handling etc. I have analyzed a few .Iccidents that had occurred m the PTe\'ious years, 1'0

reduce lhe recurrence of same nature of aecidcnts, somc methodologies have also becn

proposed

ROC is committed to managmg a ~arc, seeurc and healLhy working environment. There is

no higher priority for BOC than the safety of its employees, customers, suppliers, Joc~l

communities, and the prolection ofthc physie.11environment in which it operates_

BOC aims to havc a world claSS safety record in which:

• S"fely 15a pr~-requisitc to any busine,>sIt Lmdcrtakes

• CommItment to lero tolcratlCCof any form 0 I'accidents/incidents

• Considering safety a, the most important key performance indicator



ROC also understands th~t world elass safety is only possible if the \vhole organi7,ation

embraces the ~arety ideologies and programs of the group, All BOC employees ,lre

required to know what is expected of them, to support the program. and where

appropriate. show leadership in embeddmg the saldy ideologies.

The responsibihlies 01' implcmenting such a hClge program lies wIth the local SHE

department, In striving to achieve this goal the department works towards complying all

rele"mt legal requirements. local industry standards, codes, requirements etc. Not ju"t

that SHE stri,es to excccd the mmmmm rcquirement and alt"in the hcnch lllark p051tion

in this aspect. Furthermore it is the respon,ibility of SHE to [I):

• Maimain a salC and cnviromnenLally ~{)undworkplace in all locations by cffectl'fely

mamlging the risks arising from bu,>mess activities, producls and scrviccs through the

appllcatlOn ofBOe and industry best operating praclice8.

• Contlllually review opcrmions and proce,ses, creating and maintaining approprwte

programs and support stnlelllres to bring aboClt continuous ImpTovement in

performancc

• Place a dmy of care on all company officers and managers and hold Ihem

accountable for safety. heaHh and envil'Onmental perfonnance against agreed key

performance indicators (KPls)

• Enwre I'unctional competence or all employees throClgh on-golllg training,

deYclopment, communication and appralsal programs

• Work wlth and encourages sClppliers and contractors to condllet their business ",ith

DOC IIIa sale and cnvil'OlUnentally responsible manner

• Learn Ii-om incidents ami share thc 1cssons learned with employccs, customer,.

contractors and other bodlCSas appropriate to ensClreit is ncvcr rcpeated in future

BOC believes all ~mployees havc a part to pby in ensuring a safe working environment,

enl'ironmemal protection, bnsiness improvement in linc with SHE objeclive_'>and support

lor thc local community where it operates. BOC employees are urged to bring any

Cllldennining or Ullsafe practices to the altenlH)n of their supervisor, their local safety

committee, SHE representatives.



1,2 Objective of the The~islProject
. .'.'- --

BOC is commitled (0 world class safely. To achieyc world class safely, BOC has

dilTcl'cnt type of s<lfely programs in place. For general safcty, BOCD follows ;--.10$1\

(Kallonal Occupational Safely Aswciation). NaSA is a South African organizatIOn. For

engmeering ~alcty, BOC13 follows IMSS (Integrated Management System & StandJrds)

& Engmeering Audit etc.

'I be pnme objedi\'cs of this project are:

• Study ofS<lfely, Hcalth & Environmen( (SHE) in BOCS

• Idcntilication of the area.\ whcre there are po(enli<ll hazards that may lead (0

accidenliincidcnt

• Analysis of accidcIltllncident in DOeR during rceent years

• Suggestiou to reduce/prevent recurrence of accidents in BOCS

. ;.



CHAPTER 2: COMPAi'lY PROFILE OF ROC BANGLADESII LTD.

2.1 Tntroduction

The BOC Group, a global mdustnal gas company. is listed on the London 311dNew York

,lock exchanges and regislered in "England. It employs around 43,000 people globally,

operates In more than 60 countries,

Fot' more than a century BOC h3s been contributing to advancement in many indusllies

3nd ~speels of evet'yday life, indudmg health care, steel-lllaking, reeming. chelnlc,lI

processing, en\,ironmental protection, \\'a8tewater treatment, welding and eUltitlg, food

processing and distnhution, glass production, declronies etc.

BOC products play 0 vilal n)le in applications ,IS (h\'erse as purifying \voter, producing

microchip~, treating hospit,11 pallents and manufactunng cars. BOC's presence can he

found almost everywhere - from deep-level minmg to outer space. In factories,

laboratone8, larms and g3mges in more than 60 countries throughout the globe.

2.2 Group Profile:

The BOC group began its bu,iness life over a century back as the Hrm's Oxygen

CompmlY. Tbe company was incorporated in England in 1886 and adopted its present

name On 1" March 1982,

Wlih manulacturing operatIOns m some 60 countries and sales in many others, ROC

works m a comp1cx, demanding environment ch3racteri7,ed hy the rich ethmc and cultural

diver" Iy of its people,

Glob,lI Sales '% per region



Table 2 l' Market ~hare ofBOC,

Region %

Europe 27%

Asia Pacific 31%

An-lca 13%

Americas 29%

Total 100%

23 SOC Bangladesh Limited

BOC Bangladesh Llillikd, an amliatc of the ROC Gro"p Pic. is one of the leading

lllultinationals operatmg in Bangladesh. rhe HOC Group Pic owns 60'% of its shm-e. The

other significant sharebolding groups include the Investment Corporation of Bangladesh

(ICB)-21 %, Bangladesh Shilpa Rin Sangstha (BSRS)-] .2%, Sadharan Bima Corporation

1.3%, and general public-16.5%.

In l3.mglade"h, 'BOC' has been present for (ner 50 years with eontinuou8 expansion in

operalion8 ami husincss. With a modest appearance at Ihc bcgimling, BOC's prod"cts arc

now part ,md parcel 0 I'all the industrial and economic activities of the country.

As a pioneer m"ltmational company in the gases business, BOC Bangladesh limited ha, 3

major locations/installations at TeJgaon, Rupganj. and Shitalpur. JI has around 25 sales

centers scattered tJuoughout the country. TIle Company is currenlly capahle or producing

about SOtones of liqul(1 ASU gases pcr day and 13 (housand MT ofwclding electrodes

per year. Tb producl jolio and services inclmle liqllid and gaseous oxygen and nilrogcn,

argon, acetylenc, carbon diOXIde, dry lce. rdrigerant gases, lamp gas and othcr gas

llllxtures, mcdical oxygen, mlrous (mde, Entonox, mcdical equipmenl and accessories.

welding eltttrodcs, gas and arc weldmg eq"ipment and acccssories, weldmg training and

serVlCes.

,'



Through embedding ACTS (Accountability, Col1aho,,,lion, Transparency ami S\mteh)

DOC Bangladesh has a stroug m-bUlll culturc \vith \vork \'alues reinlorecd and developed

over the ycars which are reflected in the pcrfOlmance of it , employecs.

Thc corporate \'1,1011ofBOC may be menlioned below:

"We shall be rccognized a" the leader in all the bU8iness sectors in which we compete in

13anglade~h

Our success will be built on our absolute dedication to the ;atis (action of our CUSlOmeT'>,

through conslant Innovation, operational eJfLcieney, cost effectiveness and the talents 01"

our people,

\\'e shull alway~ apply high standard8 of integrity and responsihihl y in our activities,"

2.4 Organizational Structure ofBOCB

BOr: Bangladesh compmes of the following departments:

• Welding Busine;8

• Ga~es Sales

• Gases Ope,,,lions & Engineerillg

• Finance & Account,

• Human Resource & Admmi,lration

• Bu,mess A"sLlrance

• Supply ,,1anagcment

• Tnfomlalion Managemenl or IT

• SHEQ depmtment

ROC Bangladesh consider~ thc first two departlllent~ as its bu,iness functIOn, i.e.

Marketing & Operations. The rest of the departulents arc considered as eTlabling function

I.e functions that provide all the necessary support and services to the bLl~i11essfunctions

lor them to complete their core objective,



Dri~f descriptions of these departments are gIven helow:

2.4.1 Welding Business:

Welding produel namely Mild Sleel electrodes is the major bread earner for BOC

Bangladesh. It eontrihmes around 60% of thc company's total rcvenue. Competition is

stilTin this segrn~nL not only from local manufactufeT>. hut also in the fOll11oi' imported

electrodes.

The Company is cunently capable of producing about 13 thousand MT of welding

electrodes per year, Its produd lolio and service, include \velding electrodes, gas and arc

welding eqllipment and accessories, welding training and SeT\'lees. At present BOCB

OWllSand operates slate or the art plan!, in Rupganj, Moreover, Welding business

leceived ISO 9002 certification in 1996. A dis(rihution agreement has been signed with

world class welding Company. (he Lincoln of USA.

BOCB"s mam ad,antage in this bll"mess segment is II> wide distributIOn network that

allows it to send lISproducts to ~ll comers orthe market as ",ell as its good,~ill "hieh is

,cry import~nt, c()llSldering th~t all other brands sell a! a ,igni lIeantly lo\~er pnec, BOeD

has bcen able !o sllstain as the market leader through 11.,quality producl lin" and highly

clTective distrillll!ion nel\vork. Main products of ""Iding business have hcen listcd

below:

• .1>.lid Steel & Cast Iron E1ec!rodes

• Low Hydrogen/Low Alloy Electmdcs

• Stallliess S!eel & Bron7.e Electrodes

• Arc Welding Equipment & Acccssories

• Spot Welding :Ylachines

• MIG Weldmg 'Equipment



2.4.2 Gases Business

BOC Bangl[ldesh 1$a tndy market dn\'en & customer-focused company, 'nus basically

mcans that BOCR's corc business is concentrated through cylinder gases and assocmted

equipmcnt and specialized sCI"viees,both mdll<;trialand medIcal.

The !lst of gaseous produds ofBOC Bangladesh I Jd, is givcn below:

• Compresscd Oxygen

• Liquid Oxygen

• Compressed Nitrogen

• Liquid !'{itrogen

• Dissolved Acetylcne

• Carbon Dioxule

• Dry Icc

• Algon

• Lamp Ga8es

• LPG

• Refrigerant Gases

• Hydrogen

• Compressed Helillnl

• Liquid Helium

• SulphurhexafltLoridc (SF,,)

• Sulphur ("oxide

• Special gases & gas mixtures

(lases are one ol'thc core products of BOC 13angl,idesh Ltd. A significanl contribution 10

the total busincss comes from I\.SU gascs and D1,solvcd Acetylene.

The b1ggest lllat'ket of gaseolls products is lJl Ch1ttagong and cuslomers arc ship breakmg

and scnlp clllting industnes



Compellti')ll within the gases industry is mainly local, but is quite significant for BOCB.

Local competItion has the advantage of low overheads, mimmum ~alety standards, but

BOeB counters them through higher-grade product and consistency in quality and

qilallllly.

2.4.3 Medical & Special Product Business

l'he Medical Product Division 01' BOC Bangladesh Ltd. provides Me(hcal Gases and

Equipmem also promoting liqUId medical Oxygen aml many othcr health care products,

Although small comparcd to the mdustrial segment (he medical segment is highly

prolltablc for BOC Bangladesh. BOCR 1S still known today as thc organIzation that

produces and sells lile saving medical oxygcn,

BOCB is also the local agents of some or the worlds kading mcdical equipmCllt

manufacturers e.g. Datex Ohmeda, Tyco Hcaltheare, Fisher & Paykel etc. ROCB's

medical product lme includcs but is not hmiled to the followmg:

• Mcdical Oxygen

• Nitrous Oxidc

• Entonox

• Stcrilizing Gase~

• Med,cal Gascs Cylinder"

• A.neslhesia Machines

• AnestheSla Ventilators

• lCU/eCl] Ventilators

• lCU/CCl] Monitoring System

• lnfusion/Syringe Pump

• Pul5e O,y-TIlcter

• Nerve SlmlUlator

• Blood Gas AnJly,er

• F'lec!rol)1C !\nalyzer

• Tnfant Warmer

• Photo therapy Units



CHAPTER3: GENERAL SAFETY

3.1 111lroduction

ROC Bangladesh Limited lise NOSA as a tools for maintaining general Sufety, Health

and Envm:mment. The term NOSA stands for National Occupational Safety Association,

Its corporate ofliee is in South Ali-iea. It is providing a comprehensive range of senices

and product; in Occupational Saldy and Health Managcment for all industry ami

commerce.

Successful organizations are to ensure that they make optimal use of all their resources

minimizing "'asle, reducing unnecessary losses for example:

• machine down lime,

• ilccldent & lnciden! control

Health & Safety areas are broad and have marked impact on overall productlvl!y and

profitabih!y reslllts.

NOSA provide; through its FIve Star System, the expcrtise kno\\ledge and skill

necessary to inlegrate health & safety environment & loss control into a tolal program

3.2 Purposcs of NOS A

• To pro, ide dynamic. proacllve and cost effective consultative Ser\'leeS in the fields of

Loss Prevention, OccupatIOnal Safcty and Health.

• To shive for excellence ill customcr service hy motivated employees.

• To guide. edlicate and train all people in the techmqLLcsof Occupational Accident ,111(\

discasc PreVentlOn,

• To create a ,,,,rk environmellt, which is condClctivc 10 ellcouragmg cmployees to

participate in deci sions. that directly alIeets their daily working Iive~ 121.

-10.



A~~ording to NOSA -" We are committed to pronding-

• Quality products and services

• Outstanding ~llstomer service

• Quality in e,erythmg we do..

3.3 NOSA MBO 5 Star: Safety and Health Management System

This system ha> 5 sections with 73 elements. The sections along with their objectives are
listed m the following table,

Table 3,1: Seclion of NOS A

Section Description oflh~ Section Objective oI"the section is to

Implement and manage , system to

etTeetivc1y control those aspects which

rdate co premIses ~d house keeping

whleh, i f. unattended, could or may give
[ Premises and hou8ekeeping rise to unsafe eondit,,)n, which result 111

ac~idcnts causing injury to persoJUlcl and

/" danmge 10 property (machinery,

mat~naI<; etc.)

Implement and manage " system ["

effectively control those aspects which

relate Co' the usc of machinery and

2 Mcchanieal, Electrical "d electri~aI equipment and [he proVISIOn
Personal Safeguardillg

and usage of personal protecti,'e

equipment so thal injuries and losses are

eliminated or minimized.

Implement ,od manage , system co

Fire Protection alld effecllvdy control ,he equlpmcnt "d
3 PrcventlOn pro~edllres necessary for fire protection

and prevention,

- 11 -



Implement and manage " system "
efleetively control 'h, reportmg,

recording and investigation of aecidenls

4
Accident Recording and md incidents and Implementation of
Investigation

thatpreventl\'e measnres " enSlirc

recurrence of similar ineidenl "
prevcnted or minimilCd.

Implement amI manage " sy8tem I,

effectively control the employment and

placement, training, delegation of dutie,

to aJld involvement of personnel in the

progrum so ~hm personal and job factors
5 SHfety Organization ",hleh gives rise to unsafe acts and/or

eomiltions arc identified amI that steps be

taken to eliminHte or minimize these in

order to prevent injury or damage causing

aCCIdent>.

BOC follows the NOSA MBO 5 Star Safety and Heallh Management System, Safety

auditors ofBOC/NOSA follow the Grading, Audit & Survey Rough Notes o[this system

to mspcet and audit safety progranls.

Gradmg is classified a,>follows [2]:

Table 3.2: NOSA Gradm" Svslem

No. ofSt~rs Grading ";',

5 Star:
4 Star:
3 Star:
2 Star:
I Stal':

Excellent
Very Good
Good
Averagc
F,llr

;:;:91
~75
>hl
>5\
>40

-12.



3.3.1 NOSA Section-l: Premises & House Keeping

This section of NOSA gives guidance on good house keeping. Good house

keeping fulfils some very important functions:

• It prevents injury as passag~~ & work places arc free from superr1uous material

• Spac~ i~ saved

• it saves time taken up hy the scarch for goods

rhe effed of good house keepmg is oh\'ious. The work place and thc working

cnvirolilllellt impn1\'c which in tum insp,r~ the workcrs to work more ~ffectivcly and

production mcreaSCS,Thc accident rate 1; uMLal1ylowered with good h(}lL~ekceping.

l\'OSA uses different checklists to check the condition of thc factory premises. Tllese

checkhsts gi"c clcat' lI11der,t,mding Mhow to maintain th~ pr~11lises.Two checklists have

been all<Lehedhere (2):

. 13 .



TABLE 3,3: PL,~NT A \1FNTTIES& SANIlATION

SL;RVEYOF FACILITIES

PLAIn AMENITIES AND SAl\ITATlON
SII'F---------

Location: write where located Latnn~s Urinals \V.,'basin Shower Cante~n Kitchcn
gate. oxy.plant, WTCRest hous~
ctc.

Persons on "lc:

Survey Conducted hy :

Date

- 14 -



Tahle 3.4 : HygIene Inspectors Checklist

HYGIENE INSPECTOR'S CHECKLIST
SITr.'• _
Name ollnspcctor _ .

Check Hems Remarks Action
Chan cRooms

A.re lockers mlVidcd for each ersons"
Arc lockcrs clean & lid "
!\re flooD; clean & tidy?
Arc food items stored in lockers?
Are ,h()wcr facilities ro\,ided~

Toilet Block
Are Iloms, toilets and urin,!l" k t clean and disinfected'!
Is water wa:.tage rcventcd?
A,re w,J.;hbasin rovided and s\' lied with so~ ,
Arc clean to\~el_, rovided?
Are tmle! fr.cilities inspected regularly by
represell1ali ve<'
Are c1caning team appomlcd and provIded ""th
equipment"

Canteen
Is suffieienl sealin pro\'ided?
Arc noors tables chairs clcan?
Are refuse hins rovided?
Are clean tmvels provl\led?
Are soa rovidcd ncar w~sh ba,ins'!
Arc clean cool h" icnic drinkin" water rovidcd'?

Kitchen
Arc cooking uleJlsils clean and stored m a sale manner?
Are floors clean and sh frce'!
Is kllchen disinfectcd regularly 10control. rodents,
insects '?
Are ca s a rolliovenllls 'lL1 lied and wom~
Are leak -proo r refuse bms ",ith lead supplied ~nd kepi
clean?
Is kitchen flv- roof'
Are first facilities & fire lrotcction rovided~
Is' entl1alioll adc uate? Does the extractor work~

Datc: Signature:
Datc of Check in" & Signature ofH lme Insncctor-+

- 15 •



Key areas of this section have been briefly described below, ...••

3.3.1.1 Refuse Bins

• To be placed al correct location where refu,es arc generated

• Must have lid" which can easily be opened

• Bins as wc11as the localion where placed to be numbered to ensure that after cleaning

It comes to the same location

3.3.1.2 Lighting

• The main reqUlrement for Industnal Lighling is sufficient mnount ofhigh quality light

011all levels.

• Standard of illuminalion has been set for different Iype of work, which need 10 be

followed and monitored from time to lime,

• Emcrgency hghtmg 10bc provided which sbould have an illumination levcl of at least

0.3 lux on floor surface

3.3.1.3 Ventllation

• open windows

• buill in window fam or exhaust fans

• alT eonl1itioncl' Witll exhaust system

• should be well designed to provide air change as per requiremcnt

• to be inspected anl1maintained regularly

3.3.104 Storage

• Adequale Venlilation is necessary hulthc openings to be proleeted to limit the

entrance of bmb & thieves

• lighting to be between the shehe8 so that materials can he easily seen
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• full height 10he utilised

All stackillg in store or 111a storing area should always comply wilh thc following eight

requirement:

I. The base on which the slacking is done shollid he solid 3nd even

2. No stock may be higher than 3 limes the wl(Hh of the narrowe.,t base of the slock

unles~ exception is ohtained from the sile manager

3. Stocks to be bonded Hmllinked

4. lInder no cirellmstances should lotackingbe done in "alk-ways, passages or roadways

5 Undcr no circumstances shollid slacks obstructs fire fighting equipment, , lighting.

ventilation eqlllpmcnt dectncal ~",itehitlg de\'lce8, emergency exits or symbolic

salety signs

6, Where there is danger of ,tack eollapslllg , it should be Immediatc1y dismantled,

slaJting from top

7. Slacks should only be mounted using lhc nght equipmenl

g. Slacks shollid only he dismantled li'om top to the bollom

3.3.1.5 Color Codes

• Uniform colour codes 10he applied IbTIllIghoutthe company

• colour ~odc boards lO be placed prominen(]y- only display those codes lIsed on

specifi~ area \vhere board is placed, display all at central place



• mamtaln the colour, as soon as (],~8e~jart getting fade repamL

• demarcation 011floor for walk-ways, equipment e.g, fire fighlmg, switch-gears etc,

<.11 ncrcnt contours! le\'els to b~ kcpt alway" paintcd

• therc should be stri~t control over the keep d~ar areas

To estahlish unifonnlly in color identificatIOn and coding of:

• plant

• pipelines

• equipment

• mo\'mg machine parts and

• housekeeping ltems

• in order to allow a spcedy recogllltion of different objed& ami to warn workers 01"

hazards and to enhance appcaranee,

• Uniform color code \0 bc used throughllulthe company

• Color keyboards to he displayed

• "'orkcr, to have knowledge of color codes
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3.3.1.6 Symbolic Stgns

• Take a layoul ()r site, dctclmine aeti vilies, decide on Notices and sign requirement.

• Place the symbohe signs, trame signs, & notlces at re1cvant places

• Provide a key hoard at prominent place! s

• Train tile workforce in the meanmg ol'the signs

• Follow standard mlcrnarional design & si,c orthe signs.

• Sign, to he maintained properly

3.3.2 NOSA Section-2: Mechal1lcal, Electrical and Personal
This scction gives ~ clear guidance on how to keep the personnc1 safe from bemg mJurcd

either by meellamcal or by clectrical e'llliprnent. Different Elements of this sectioll have

bcen discussed helow:

3.3.2.1 Hand and powcr driven portable tools

Clear guidance on safe lise of hand and power driven toot~ ha, heen given in till'; ,edion.

The policy of managing hand and po",er drivcn tools mcluded 1ol1owillg:

;. standord of equipmcnt purchased

';. Irequency ofin>pection

}- accountability

';. training
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,., maintenance

;;. writing offpro~edllrcs

r storage and replacement practice;

,. application and use of hand tools

Inspect"'" of tools is needed regularly to keep (hem safe for use. Sp~ifie checklist is

used for lhis purpose. A sample check list for this purpose has been sho,,'n as bc1ow:

Table 3.5: lnspeetioncheckh'l for hand tools

Site: _

Holder of the Tools: Illspection Date:

Department/Section: Inspected By:

• .-
Chisels cross tick

Heads ,aCc cnded or dressed C c
Cmtin' ed e, sha and s "M' " "

1,'i1cs
Tan"s rolectcd with handle~ C C

Teeth Shm and clean
"

,
Hammers

Handle llnbrokcll and clean C "Face of head ,mootll not mushroomed C ,
Screwdrivers

1I,l1ldle"mooth and clean C C

Bits sha and s uare C C

Wrenches
Jaws shar not s read , C

Ri'httv cforthe oh C C

Any other Tools(write name below) )< cross ,f tick
if bad if olav

1 C c

- 20 -



3.3.2.2 Lifting gear and records:

Liliing gear can generally he describe, as mechanical apparatus used to raise, lower or

lransport heavy loads for hmited distances, As per NOS ..\, all Iifling gears ~hould comply

with the following:

• it should he maintained in a sare working conditlOll and so smbilized and u.,>edas to

ensure its complete sakty

• equipment should he securely auaehed with its support

• • eqlLipment should ha\'e positive stop, or hmit switches

• it should be provide with a bnlke to prevent downward travel when raising action is

halted

• The safe working load and identification of equipment must be clearly marked on

each part of the equipment

3.3.2.3 Ladder

Safe usc of ladders 1; very vital in any faclory. Ladders arc frequently lISed lor various

tYl,es orjobs, Fail to comply with smndards may lead to accident oflhe user of ladder,

TllNOSA, a very dear glIidanee has been de,enhed. Ladder may be classified as fixed as

,,'ell as portable,

• For IIxed ladder. rUllgs must not be more than 400 mm apart

• L"dders more than 5 meier long, should be prOVIdedwith a hack support cage

• Ladders more than 8 meters long should be provided \~ith re,t platfonns every R

melers

• Fixed ladders should regularly be inspected for rusl at all joints

• For mobile should he inspected regularly ~mee these arc exposed to excessive

handling

• Wooden 13dder should never be p3inted since paint can hide 3ny eraek in the wood

• Only one person m~ybe on a ladder at a given time

• Always lIse both hand when climbing up or down 3 ladder

• Never leave any tools on ~ ladder as it ean lead to accident
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T3blc 3,G : Portable bdder c3rd [2]
S,(e. _

Location Identifie3tion No;
N3me of Penon Type of Ladder
Authorised to

ins "I
~o. Item Condition Condition Condition Condition

1 STRAIGHT LADDER
l.l I.nose run"s(mo,e hv hand)
1.2 Loose nalls, screws, boll'>etc.
1.3 Loose mountm brackets etc,
1.4 Cracked, hroken, s lit stu's
1.5 S linter on sla s or nUl'S
1.6 Cracks in metal sla '8
17 Bent melal &Ia'S or nlng,
l.S D,llna ed/worn, Ilon- ;li device
1.9 Wobbly
2 STEP LADDER
21 Wobbly
2,2 I ,oose/bem hin"e '> readers,. Sw Oils readers broken•.,
24 Loose hill e8
] EXTF.l •••.SIO]\' LADDER
3, I Defective e.>.lension locks
3,1 Defective ro e ulle
3.3 Dctcl'ioratlon or ro e
4 GENERAl.
4.1 Pmntm or Wooden I.adder
4.2 ldentiticatlOll No: raded
4.3 Stora e 1'0 cr
5 Remarks Itcm No:

6 Remedialltcm No:

7 Signatu~e

8 Date or inspection
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3.3.2.4 Machine Guarding:

• M a"imum positive protection

• A cces~ to danger zone prevented during operation

• C OlTOSlOnand lire resistant and can easily be repaired

• Hazard such a8 splmters and pinch point8 should not be created by tbe guard

• I nspeetion by government official (fadories Inspeetor)- the guard ~hould comply

• N ol weakening structure and be pernmnent pan ol'the equipment

• .[ fficient operation of the machme must not be affecled

• S trollg enough to withstaud normal wear and te~r

3.3.2.5 Lock out & Tag out:

• identify tbe ha.t,ard(sJ associated with the work to be undertaken

• obtain a penmt 10work

• notlfy personnel within the area that work is to be camet! out on the cquipme11t

• lockout (he equipmcnt

• place wammg ,ign{s) on the equipment

• carry out zero potential tcst(s) - operate starr stop switch alleast twice

• replace guards, tools and parts

• remOVetools, cle<lnarea

• notify persomle] in Ihat arca
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• notify supervisor. sign oITwork prnnit

• l."sure equipmenl is swilched oIT

• Open the lock

/
/

CAUTION
EQUlPtll:NT n; IIEfD
OfliAllfTENANCf

~"t':", _

: l;.'<.",....,~~.:t.••••.•.t. {,j ••t .•••

OUT OF
SERVICE TAG

fOR PERSONAL
PROTlCTION USE

[l"HGfR TAGSOlllY

SEEOTHER$lllE:

CAUTION
E<lVIP~jE~T~IOO!fIEO

"' ..,'" ---

:.•~•••o:;,~~' _
".,,,~-

DO NOT OPERATE
THIS EQUIPlVENT".•"...•'~•...--o,""-.........•.....•~,..•.._.-•.•••••.•••••••••_,"""r.l.,.."

• ••••••••••••••••
!.h:~SO"10,l'I3:i~ l3g'

te: -
.Iml;
!fl.t;!!,

r Sf£6'tIIERSID("

Figure 3.4: Logout & Tag out

• 24 •



3.3.2.6 Personal Protective Equipment (PPE):

• Survey to determine the type 01" PPE to be u8ed tor the various operations

• Proper Personal Protective Equipment of approved specification to be ,elected aftcr

discussion with the u~ers & purchased

• Neces,>ary PPE to be Issued to the respcctive employees, They should sign t')Treceipt

th~reof.

• Employe~ should be ad~quatdy mstructedi trained on the correct usc and

maintenance of the PPE Issued

• Wearing "fPPE to be enforced

• Regular insp~~tion to be conducted

f1
"

Figure 3,5: An operator wearing PPE

3.3.3 NOSA Section-3: Fire Protection & Prevcntion

3.3 .3.1 ignition Sources

• Electricity ) -0;-, ,()
• Cigarettes 20%

• Fricllon 10%

• Overheilted matcrial 08%

• Open Flames 07%

• Static discharge 01%

• lJnknown Factors 01%

• Hot surfaces 08%
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3.3.3.2 Anatomy of fire

The chemistry offire is related to the variol.ls properties and eomposi\lon of materials that

determine the n,k ,llld eOllrse offire, It need three things to get fire shown as hc1ow:

• Ignition source

• Oxygen

• Combustihle material

3.3.3.3 Classification of Fire

• Class "A" Fires: Ortlinary combustibles where large qllanti\les 01"watel' are required

to lower temperature (slow-huming, such as wood, paper, and rags),

• Class "B" Fires: Flammahlc liquids. gasolrne, oil, paints. grease" etc., where a

blankeling or smothering action is more effcetive (quick flash)

• C1a;8 "C" Fires: Electncal equipment where electrical non"conductivlty of the

cxtinguishmg media is absolutely neces.,ary

• Class "0" Fires: Comhus(ihlc metals such as magnesinm, zinc, ealcllllTI. zlreoniurn,

hlhillm, sodium, and polasslIlnl. These reqUIre specialised techniques ami

cxtmgui8hing agents,

3.3.3.4 Fire Extingui~hers

• Correct t,pe of extinguishcrs to be provlded ,uitable for the locatlOn

• location, lCI be clo8e lCI the fire hazard bllt not so close that as to he damaged or eut

off from use due to a fire

• qll<mllty as per recommendatIOn or local authority but not le~s than one 4.5 kg dry

powder in 2000 ftl 4 times extra ror highcr risk areas
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Figure 3.6: A fire E.xtinguisher

3.3.3.5 Emergcncy Planning:

• Writtcn Emergency Action Plan suitable for the sitc should be availah le, i:,ach ,lte hu~

its own emergency plan dcpending on th~ hazards as,ociated with thc site

• Emergcncy team to he tonncd

• Emergency drills to be conducted

• cmergeJlCY control ecntre to be e~tahlishcd and emergency equipment to be madc

available

• an allernmc control centre to bc in place

3.3.3.6 Implementation ofthe plan

• R,me Fire Alarm to initiate Fire Fighting ACl1vities & site evacuation activities

• lnrorm site SeJlior person and '1Uempt (0 contain the emergency by lise of Fire

Exti Ilguishing Equipment or product isolation

• The ~ite scnior per,on a,,~ess thc extent of Incident and potential, if Major he will

<lS8UnlCthe role of Works Tncident Controller unl1l relieved and lIlitla(e the emergcncy

shuld",<'n and isolation procedure

• Declare the incident a~MAJOR and infonn Works Main ControlleT
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3.3.4 NOSA Section-4: Accident Recording and Tnvestigation

This ~eclion deals with aecldenlilncident recording and mves\lgation, injury/disease

recording, analysis of incidcnt/accldent elc.

3.3.4.1 Accldent/fncident Recording & Tnvestigation

• All injuries major, serious, minor or even th~t reqllire~ (irst aid only, to be reported.

recorded and inve8ligaled.

• Investigator to be <Ippomledand trained

• S"fety Representative of the Are,," here ineidenl oecuned (0 be m the team

• NOSA slamlanllorms to be used

3.3.4.2 Accident/Incident category-Category l-Major

• Catality (employee, conlraclor or third party; Oilor 0 ff ~ite)

• ,>e\'efCor major injury (penllanent or expected total disabihly), including major bums

• off-Slle release with significant delnnl<;ntal effects (large evaeualion or environmcntal

crfccts)

• (inancialloss greater Ihan {SOOk(property damage Qr mterTLIption)

• major lransportation accident

• significant media attention (national coverage or cri~is communication)

3.3.4.3 Accident/Incident category-Category 2-Scrious

• lost time injury or severe injury wilhoLltpermancnt disabl1ity

• on-site rckase contained with assistance

• olY-site release wilh only mlrlor dctrimental effects

• statutory offence

• financial loss bchvecn £10k alld £,SOOk

• media aUenlJon (local cO\'erage)

3.3.4.4 Accident/Incident category-Category 3-Minor
• firsl aid or medical attentlon re'lllired

• on-,ite release immedialely
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• linaneial10ss belwcrn ilk and £10k

Figure 3.7: Accldentflncidenl Analysis (BOCB)

Tahle 3 7' Incident Anal)'Sis FY -05-06..
! Incident ,\nnl\'~I~II to Sc lernher-06 F\' -OS-06 I
Incident Types Manunl lproCf"i~ Tran!port Cu~tomer Totnllncldenls,

Hondling
Noof I! I! 40 6 OR
'Incidents, Incident "n"lnis u 10 Sc Itmhcr-06 "''1'-05-06, Manunl Proccs~ ,Transport Customer ]TOlnllnddrnh
I IInndling
OClOhcr '05 0 O' , 0' ,
;'Ii"o"cmhcr '05 0 0' 0, O' 0
Ucccmhcr '05 ! 3 51 0 ".Inouo!)" '06 , 0 3' 0 8
Fl'hnlnr~' '06 0' 0 , 0 7,
March '06 ,; I " I 6',
April '06 O' I , 0 0
~';\, '06 I 3' , 3 0 8
~.~ '06 2 , , I "Jul~"06 0 3 , , I!
Au 115,'06 0 0 6 , 8
~~.tcmbcr'06 I I , 2 6
Tolal I! I! 40 6 68
lnddf'nls:

.~.



Incident Anlllysls: OrR 1-4
October'OS - Scptembcr'06

Trend Analysis

"

"
••

j •I
;, ••

•
,

• •i
I• ~ ~ ~ ~ ~ ~ i I1-1 f I i f I,-_.

I """"'Inddent Graph -Incident Trend

Figure 3.8: Incident Analy~i~

3.3.5 NOSA Section-5: SafelY Organi7.3lion

To perfoml all the safety relaled activities at a sitc. a safcly organizlI!ion work to IIchicl'e

IIgoal of lero accident. A senior manager responsible fOTIhis site leads Ihis orglll1iUltion.

I~egivcs appointment of sc'.cral persons to perfonn thc duties.

3.3.5.1 Duties of Safety Representatives

• To ensure thai all the dements oflhe SilC SafelY Policy issued for the sile are fully

followed and necessary records are kept for Ihc abovc said areas for which hdshc is

responsible as a SlIfet)' Representative.

To carry oul monthly inspc:c:tionsand submit report to the Safely Co-ordinator which will

be di.'\Cussed at thc Safety Committee Mcetings .
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• 1'0 ;JUemlSafely Committee Meetings

3.3.5.2 Duties ofAccidenvIncident Investigator

• inve,tigote any incident or accident along with the sofety represenlative of the area by

inspecting the scene and interview everyone mvo I, ed or who witnessed it.

• Make notes and skekhes and check systems

• ldentily the direct cause as "ell as the basic cause

• Check the existing steps in the procedure

• Evaluate and correct the standards

• Rel'iew all other similar ;ltlmt;ons

• Notl!Y all necessary persons ofre~ommendation

• Record findmg~ and report to SafelY Commlllee

3.3.5.3 Duties of First Aid Coordinator

• To maintain the legal content of all lir,t-aid box

• To ensure that a per~entage of smff complement are trained in first aid each year amI

that the first alder cerldicates arc valid.

• To form & co-ordinate the lirst aid team and tr~in the team to react to all emergenCleS

3,3.5.4 Duttes ofPortablc Electrical Equipment Inspector:

• To ensure that all portohle equipment used by this company is numbered and placed

on register.

• To illspeet aU the equipment registered above and to record all fending in the above-

men!ioned register.

• To en~ure that all unsafe equlpmelll tagged as defective ,is repalTed ifit is under your

control or reported to the person responsible l"orthe maintenance.
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• To ensure that all ,mgle phase wall plugs are connected to an earth leakage relay

(when fittcd) and that (he trip OUllimit is 15-30 mAo This to bc tested every Ii months

and results entered into the register.

3.3.5.5 Duties of Hygiene Coordinator:

• To maintain the oCCllpalJonalhygiene program according to :t\OSA MBO system.

• To carry out Inonlhly inspections of all canteens. kitchens. ahlutions and rest room

facilities

• To control the e1ealling of facilities by our ckaners and contract cleaners.

3.3 .5.6 Duties of Housekeeping Inspector:

• To ensure that the standard & pl'Ocedure set for the element / item lor which you

have be~n appointcd as an Inspeclor are fully followed and necessary records are kept

hy the person entnIsted for the above ,aid item.

• "io can)' (Jut monthly in,pections and submit report (0 (he Safety Co-ordina(or which

will be dlscushed at the Safely Commiltec Meetings.

3.3.5.7 Duties of Fire Coordinator

• To maintain the fire pre\.ention program to an optimum level inellidlOg checking of

all tirc fighting equipment monthly and en,>unng that the equipmenl arc in working

order(the respedi~e representatives are responsible for any maintenance/upkeep)

• To l(lelllify all tire risks and (aklOg action to climinate or reduce these.

• 1'0 fonn & co-ordinme the fire leam and train the team for all emergencies.

• To regIster all (ire fighting equipment with serial numbers.

• To keep liaison \\ ith local fire department.



3.3.5.8 Pennit to Work

• ;vIu,>the issued for all hazardous and non-routine work

• pemlil i8MLerto be clearly idenUfied and name displayed "ith specimen ,Ignature

• issuer & others mU8l have full knowledge of hazards associated wlth operation,

• under no circumstances can a work permit extend aemss shifts

3.3.5.9 Work Pcnni! Process

• Permit lssuer- must be of supervl,ory levcl, trained, competent and must be

appointed by semor line manager,

• permit Acceptor can be ROC or CONIRACTOR

• l-11gberAuthority, mllst ensur~ that ,afe condition h~\ e heen created

• standby pen;on

3.3.5.10 Pem1it Issuer

The tollo\vmg gUl(lelines apply to appllintmel\l of the Penml Iswer:

• The Permit Issuer" appointed by the appmpriate senior line manager,

• A list of persons '-I\lalilied to issue pen]llb and thc limit, of their authority must be

posted at the penml is"uing: office,

• Management ,hould ensure that suffieienl stafT are authorized to issue pemlits so that

therc is adequate coverage at all times.

• Permit Issuer mu.,t he at supervi,ory le\'elllr above.

To be quahfied for appointmcnt as Pem,it Issuer, the perSOllconeemed must:

• _have the necessary quulificatinn~ and experitn~t_

• ha\'~ undergone appropnale lraining to evaluate potential hazards

• eXlstmg in a given situallon, and the actions reqUIred tll safeguard

• pcr,omlel and equipmcnt.

• be tmilled and competent in Pem,it bSlW and SUpenislOn or Work
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• Limillo authorization

"Ihe authon/alion must be limiled to areas over Whleh lhe Permit Issuer ha, direct control

of the working conditions and potential hazards_

3.3.5.11 Permit Acceptor

Guidehnes for appointment:

• can be a BOC Gases employee or a designated contractor.

• is appoinled hy the appropriak engineering or line manager.

Relalionship to other workers:

• The Pem\it Acceptor must he in line conlrol and responsible for carrying out the work

described in the work pem];l.

• The Permit Acceptor and other workers reportmg to the Permil Acceplor carry out (he

work.

!l, sample plannmg checklist as \vell as a hlanked pem]it to \~()rk fonn has been shown in

the i()l1owing two p~ges_ By using the panning checklist, it is very easy to find out lhc

l'eqmrement of a pelmit 10 work, Onec it is established that a pem)it 10 work is required

for carrying out a speclfic lask, permit to work roml is completed & permit acceplor lS

hricfed well regarding the safely i8MLe,.Once the work is completed, the acceptor hand

back the pem\it to work 10pem]it issuer,
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Po",,~ No.

PERMIT TO WORK

2. Pion Invatvad
Work Area
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CHAPTER 4: ENGINEERING SAFETY

4.1 Introduction

NOSA deals with general safety For maintaining process safety as '~ell ah transport

safety, DOC follows different tool, lhal take care of all lhe proccsses, 111BOCR there arc

severa! operational processes as below [3]:

• Transport Operations (TRO)

• Acelylene Production (ACE)

• C02 ProuuetiOtl (C02)

• 1\'20 Prod\lclion (NTO)

• Ail' Separation Plant (ASU)

• Induslrial Gases Compression (IND)

• Cyllnder \.Iaintenance (CMT)

• Customer Engmeering Services (CES)

• Me(heal Gases ProdudlOn (MED)

• Liquefied Petroleum Gase~ (LPG)

A lot of measures arc in place 10ensurc engineellng safety. These are as follows:

• IMSS (Integrated Management System and Standard,)

• Engineenng Audit

• Project Safely Review (PSR)

• [ngineenng :>Ianagement of Change ([MOC)

4,2 Integrated Management System and Standards (IMSS)

• It lS an entire knowledgc management, lraining and assessmenl tool that hJS been

cre~ted hy BOC for DOC [31

• Caplure, and stores kJ10"ledge about each specific site and pmcess

~ ,- \ \. \



.• Enables BOC operators to access up-to-date knowledgc l'CquifC'dto run thcir business

safely and efTceth'ely

.• Provides an integrnt~ standards. tmining and audit system

.• Provides a tool to support continuous impro\'cment and operational cxcellence

.• Ensul'CS that standards and procedures are thc same throughout the group (can

C(lmpare like with like).

.• Ensul'CSthat training is done consistemly and employees are competent in their job.

.• Less eITort & cost than mnnunllpaper systems.

.• Reduces tbe elTon needed 10audit and impro\-cs the quality of audits.

.• Reduces the overall time and avoids duplication of effon on prnducing training

material and work instructions,

.• Can implemcnt ncw projecls fllster lind casier.

.• Provides useful information for planning.

The prime :11mof 1.\1SS is to train the operators on difTerent proccsses. whieh he

operates. For example a person operating nn Aeet)1ene plant is trnincd lhoroughly on

how to run the plant safely. what are the standmds to run this plant etc. A Training Need

,\nalysis (TNA) is prepmed for eaeh group of people doing same type of job, A sample

TNS looks like below:

Tablc 4.1: Trnining Need Analysis

ACETraining Needs Analysis, T"<1I"" Audl"nce I
Numb<!, Title ,~~Filling G"ne In.p ••• '"~Main m..~,•••Iln~"m ",l.a !ena •• " ~,'/ .~.".~Ar". 0< .'""II'"

Act:-Ol rhe DIs.o"' ••••Acetyl",ne P""'t'U I I " - "- I,
I- ....

ACE'OHli WIuI!I. ADI!!rIene ,-, • • • • • •
ACE-QI-02 DI';_ Acetylene PI"oduetlonPnlceu ,-, • • • • • •
ACE-QI-QJ PrlIdudng ob5Olved Acet\'lflle from ,-, • • • • • •I'l':trod'tem~1 ~
ACE.OH)' Ac,;t\'Ie'M~t"'"'.Ko.art!'l and sat.!y ,-, • • • • • • •

-~-



ACC-<IH)5 leu<>ns From t.osscs ,-, - • • • • • ••
ACE.OI-06 Genenll [""" lI"r1C\'PrOC'ed'1f6 •., • • • • • •
Acr.OHl7 Glot>alli.O~1 RepO<tir>gAr'I(lKPI'. ,-, • •
Acr.OI.(/8 tl.lk>n.l M"~I Reportl"ll and KPl'. N.!*>lI1

"'C[.01-l)9 bout Ihl. S,le Slt~ • • • • • •
ACE.01-10 Acety\ef>e E~ G~lnes -, • • • • • •
ACE-ol I Supplying calcium Ca,blde to lho G,,"e,Uo, I II
AC[-<l2--(1l "'bout C4lclum Cor!Jld.l, -, I • • • •
ACf-{IHll First "'kl fe, ClllCIumCofbld" E.po$U1'e ,-, • • • •
"'C[-ON)) Recl'!'tlng end S\llf1og Cold"", Cnlblda -, • • •
ACE.02-{)o1 c,,\dunl ClI~ Fire'! ,-, • • •
ACE.02.05 Coldum eortlld<! S~,. ,-, • • •
ACE.02.0(' oe,U"lI with ~l!CttYe Cold ••m ca_ '" I • •CofIUli""""
ACHI2'Ol About rl'llnsl'cn1ng Ctddum ca_ u> tI>C! ,-, • • •G<!nenI1OTI""" ()nJm,
"'C[-OHlS Abo1JlTflIn$fen1"11Colclum carbide 10 tI>C! ,-, • •~l()r '''''''' BuI1<ConUlln,,"
ACE.()2,09 ~ P'rocl'<lu~ loe Hot nn,,,,,, ,-, • • •
"'CE-o~.l0 Pu'lll"ll Old"m carbide 6uf. ConUlI••••••• ,,, • •
"'([.(11.11 T,.Ml"""'".. ColClum c"rt>lde to the Gene",to< ,,, • •~rom Orum'!
"'C£-(12.12 l:nI1lMfen1"11Old"m cartlld<: 10 the ~tllr .., • •rrom lIulk COnUllnen
ACE.()2-1J About 1'I.""II"fI PCmptyCllltlum CIlrt>illeDnm'tS,-, • • •
""E-02-.'" Aboulll.rnlll"ll Empty Clllctum CIH1liC\eBull:. .., • •Ol<>tolne•••
ACE.O~.IS OI.POSIng01 Emply ClJldum Cortlllk' DnIms '" • • •
•••CE.02'1~ OIsl><><'ng/li.Olnt8I'U","Empty Coldum Cort>klc '" • •Buf\:.Contlll","",
ACE"02-1] E~ PnXe<!"""'" lor TrO",f..mng •., • • •CIlldum CIlrtlkll!
ACE-02.18 o"lmec H<ll'IIf!UI"lOtTf'O\Iblesl'looling ~r>d Sll~ • • •M~lnletlllnc~
ACf-Q2'19 Olone Dust Co!Icct~ OpenlliOn Sll~ • • •
ACE.02-20 M~lnUllnlng I~ O,one DuU Collector "" • • •
A(E.03 IG~n~rDtln\1 A<dyl<n< I I I I I I 1•
ACE-Q3-Ql A!>oII!.l~e Al:etYlet>eGentmlOt ,-, I • • •
ACf-Q)-Q2 About AlDA Ge'l~•.•H"'" ,-, • • •
ACE.OJ-QJ Ab(M. lI.EXAlI.CGc!f><rolOf1; ,-, • • •
ACE.O)-O'I Abc><ItAGAoGentm:on Gklt>ol

ACE.O)'OS About AJrlklukl< ~ •••••••l••••• ,-,

.~.
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"'CE-OJ-06 Open!bng the •••~~"" e;.,,""'~lD< ••
ACE-oJ-01 Ck~nlng tile Acetylene e;.""",r~Ult ,," • •
An-oJ-08 M"lntolnlng II><!Aeety\enl: e;.,,"""'lor S~e • •
An-oJ-Q9 E~rgmcv """""ures ••!>enOpen!unv II><! S,te • • •~,~
ACE-oJ-l0 Purvino!he GlI<1>olcler's S,te • •
AC(-(l4 IC~'b'd"Lim••T.e8tment I I I I I I It
ACE-OO-Ol "'bC>J1Cllrt>k:lelJme ,-, I • •
ACE-00.02 fl",l Aid lor Cll_ ~ Ex;>05Uf1! ,-, •
"CE.OO.OJ ~rvencv RUllOl'lSeto Cll_ Urn< ,-, • • •Incidents
•••n-OO-04 "bC>JtCllrblde lJme T,utment Pl/lnlS ,-, • • •
"'CE-OO.OS "bOOt ~spostng of c._ ume ,-, • • •
"'CE-OO-06 Open!tlflg ltl~ c._ lime Tre8tment ",.m '"' I • •
ACf.00.07 CIlrtllde lJme Spills ,-, • • •
ACE-OO.OS OCIermMe "Cetyl."., Conl""l in CIlrt>Ide ,-, • •"""'CE-(l5 pu,lfylng, Comp,~lng i1nd DryIng I I I I
"CE-OS.OI AbC>J1the "Cetylene Pu,maltlOn !'fOCus ,-, • • • •
"CE-OS-02 Opffiltl"ll ~ SQvbber/Purtt\c1" Site • •
•••a-OS-OJ "'.Inlfllnlno ~ SCNt>ber/Puf1fJer Sit~ • •
•••a-OS-04 E"'e'gene'\' _~ wheI'lOper~bno tile ." • • •SCnIt>ber/Purtr"",
"a-os.os "bout Comprgslon 01 iI.ccIyIene -, • • •
"CE-OS.06 OpenItl"ll ~n ~Iene ~>Or Site • •
"'CE-OS.OJ "'.Inlflinlno ~n "'enylcne Coo,,,,"u<Qt ." • •
ACE-(lS-OS [m~ """I!dures wheI'lOpen!tino lhe SI:e • • •'"""'"'-ACHIHl9 Aboul tile "C~"" DfVlno"""en ,-, • • •
AC[-(ls-10 Openunv lDw Pressure Acety\I:n<:DrIers 51:e

AnoOs.ll M~lnUnlnolDw I're1s•.••.e "Cetylen~ Oriers Site

ACE-05-12 ~ _u"" wl1enOpen!tlng tile Site
UIW~'" Drler

ACE-D5-lJ Openllno H~~Pre1$u", AcelyIene on. ••• Slt~ • •
ACE-Os-l" Molllbnl"ll Klg~ Pressure "CetyIe"" OMen Site • •
ACE-Os.15 EITII!'1l""0C'\'_ures wI>onOpe'IItlno IN! Site • • •" ~ Press"", om..-
Aa-OS-16 OperlIbr>gM -"<!d,lIon.1-'a!IyIene Cornprusor ••• • •

I
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As per TNA, each person h<LShe traincd on different chapter, allocated for him. This is a

\,ignmlls process, !:'very body take8 theory as well as practical training, Aller completion

01' a chapter, the learner ha,; to sit for an examination. BOC lIses computer to take

examination. A world known learnmg management system Traccess i~ lISed by BOC

worldwIde. Oncc a person is traineJ on h,S job, the probability of any rroce~s related

accident reduces drastically

Siml1arh each process contain" different chapters which covcr the safe operating

procedures of this specific pToce,s. BOe has a very strong Tntranet where all this chapten>

are kept. Anybody having the acce~s of this Intm,net can easIly use these chapters as a

tool to update himself.

4.3 Engineering Audit

Audit is done to provide managcment ""ith a reliable and positive mean; for identifying

and assessillg risks within:

• oper,,l1011~

• engllleenng

• managemcnt systems, ill ordcr to cffeetively manage non-compliances and

support continnal improvement

tMSS Engmccring Audit is a ~ystematic evoluatic)]l of all opcrating sites agaillst the

standards specified m IMSS using standard <.juestlOnscontaincd in Audit Manager. Alldit

Manager is a weh hased auditing tools. Wherc deficiencies agamst the ~tandards or

hazards are l(lentified then they are risk a"sesscd and appropriate actlOn" as~igned.

Audit team mcmber, typicolly from other sites, who are trained and compctent in both

au{1ltingskills and the operations activity.

Th;o techniquc is used to en8ure that the sitc is operating and that all plant and equipment

is ;n compliance with Th-fSS



4.3. j Reasons for Audits
Au(il Is are schedu1cd for VanO\LSrea~oiis,' in'e1uding:

• as directed in the Lm~ ,,[Bu.siness pj~n

• sudden mCrcases in number or lype of accidents

• task obser\'allons consistently ,howing substandard practices and/or

conditions are ,Ipparent

• specIal request by line managcment

• past all(hl r~sults

• hIgh risk operation,> or processes

• company acquisition

• as a commissioning handover / acccptance check.

• as an input to th~ risk asscssment, HAZOP or dcsign proc~~ses.

4,3.2 Principles of Auditing

An audit is an inspeellOn or examinatiOll of a !acility or proeesR, conducted to ddemline

th~ l~\'el of eomphanc~ with rc1evant standunls, In a HOC plunt. for example. equipmcnt

and op~rating procedures might he examin~d und compared to ~xisting Best Operating

Praelice, employee safely TLl1cs,product qllality specifications, and environmental

regulations, Based onlhe ri~km31rix shown below, BOC rates lh~ hazards:

M,;or Major

~::".''';::'it:'i,'('",m !~f'%VW~:ttF:""W!ID;""'I.t~lb~Mf'ii W~1i1~~;'rh'::::AW~g~iM:i;2;J;2t:'J~ ',"'",,'Wi' ': -.yo:" ,.,,':'F;,.2.M. 1"'\10&t'W':2TlnWt@ /",:mr ,.: :.::v::.Em• /ili!}~lJ}1ri;j~,"~."':'yji:J;iL ,

lWil~iI,'::1VI..'i'.?'u m '(;'JI ~~~i!t:H,'h--~.':'<". 'N 9 ,._.,.,.,.."*:,...~. ~";,"''P2T'::@
~i\f::~lt;:'~::!(lj~fi\MTI&:0W.dn;~~ ""'::"""0': *ilffi:.0\:'"kill@VW~,:~::iii' .,0~:,;.,."'"",,

lit.
,t%£:oW';.. 'b r~~edWi'J'fj!~~17:~rl!;;" ,',P3 .,'.. ;

~;;'::' ""'f:..,....... ::":'''W~!'~~:;'~:::",,:::M;;" .'. ::::::t",' "":+'..0) ',::

.:l.,.,%&"" ..,....",~ _c,,=,'~~i~"~:"'~~-
. S<ivQrI'Y cori5ecil,~;'i:i .Harm

Figure 4.1: Risk Matrix
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4.3.3 Priority Risk Ratings
A risk rating is a letter!numher combination - PI, P2, P3 ami P4- assigned to a hel/am to

ill(hcatc a priority and le~el of risk to BOC [4]

The (ollowing headmgs brielly define each of tile lour ratings :md offer examples.

4.3.3.1: Pl : Severe Risk
A se\'ere risk is defined a, a situation where (here is potential for a sllbstantial loss to

oeCllr a( any time, for example activitics, situations or processes that may rcsult in:

• off-spectli~ation product being sllppl ied lCI the customer.

• major QdveT,e impact on the emironmcnt.

• llnsafe working conditions with immediate risk to employees.

l:xample~:

Examples of PI huards would include:

• a safely valve that dearly would not function

• use of a platc 2 mm (.080 m.) Ihick, in use as :1bllrsling disc

• use of materials not compatible with thc gas (for example, copper in ,,'el acetylenc

sen'ice)

• frosted mlld steel pipe\\'ork from a cryogenic sllpply without any lo\~ tempcrature

protection

• random sampling shows medlCal air in excess of23% oxygcn

4.3.3.2: P2 High Risk
High nsk defincd A situation where only one additlOnal wrong action. or changc in

circumstancc, is needed (0 ~reate

[he potential for a sllhs(antial loss, This includes (he failure to lmplement 3 systcm

element Ofwidespread areas of :lOn-compliance 10 a system element requirement.

F.~amples

Examples ofP2 hanrds would illChL<!e,

• lise "fwd acetylene in dry acetylene sen-ice
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• a nOll-approved type of bursting disc whcre the rated pres<;ure is unknown

• a mild "teel pipeline fed from a cryog(alic supply via a vaponser without low

temperailire protection.

4.3.3.3: P3 Medium Risk
A situation where an action is necessary to achieve compliance with BOe and/or local

slamlanh. hut thc non-compliancc is not consl(lered an immediate hanrd. This includes

isolaled faillircs to comply w,[h proccduralrequirements.

Examples;

Exanlp le5 ()r P3 hazards \\'ould includc:

• inadequate purge on tanker filling hoses

• scal on door to air filter hOllse damagcd

• criticalmslrumcnt not tagged with sct and trip pomb

• inadequate lahelling of pipework.

4.:'1.3.4P4: Low Risk or Best Operating Practice (BOP) Opportunity
A recommendation thai, al the limc of the audit, has little or no potential to cause loss

rhi, includcs minor instances of non-compliance with procedural Te'l"ircmcnts.

BOP Opportunity This classification cau be llsed to progress towards world c1a;s

operations, \Vhen a sitc is not operating to best operating practice (BOP), as dcfmcd in

IMSS, then an auuitor may raise a P4 actIOn, This action ShOlild highlight an

imprm'ement. which could be made, at thc site's discretion, to improye Ihe opcration at

thaI ,,,ileand to redllce fllrlhcr thc loss potenlial

4.3.3.5 Audll Findings
Audit issucs (PI, P2. T'3& P4) must be resohed within spec,fic duration of time:

• PI T"uc- must be solved witlnn onc month of audit closure

• P2 Iswe-must be soh'ed within six month ofau.d,t closure

• P3-i",ue must bc solved w,thin onc ycar of aud,l closure

Hcncc by conduding cngineering audit, BOC eliminale the proccss hazards.



Audllors U8e standard worksheet to evaluate Ihe process lInder audit. Each process ha,

~tandard audit sheets. Each audit sheet contains a set ofquest10nnaire Specific guidance

15found in the lMSS for each question_ An audit sheet is shown belo'"

-!Wine C!'JI"olMI1I

D-lHDWJl
,- DIlID.oJm

, .- DNot'l,afied, ,- DNot'l,afied,- DNot'l"afied

AudItor Worksheet
1my!l'lg1rij _ D..mpfum H"" P.uM

AwIiror Mi>ol)t!'Wi

!.wIitNo: 1l\89 L",lion

_Ddt, ll-S'P-lOijj

!)u:f!ion
J lHl).QI,; 1\,<11'1, ""d\1l\1(~ !'!"P''''E of
~1j-~_'~tIut cC<'UirJ< "l~~
hquidflio:l',fud1;" ,_W1>~ Wllhw 1ow"'"P""""
,",O"l'Il,,,d,
Mer,",'" IlID-~l-Ol

J !lID.Ql:he ~rlvai:lCJl '1"_ hmJll<dm"cord,,.,,
OIllh'l'P""'dpm'<>J:l')
E)d:er""',, lHl).@.Ol

4 lHD-Dl; Olll,u,",' -Eq-'¥l'J'l'l1

4.4 Project Safety Review (PSR)

Overview
The Project Safety Review (PSR) is a team-ba,ed, audit proecss, with J reVleWmeeting

scheduled during eJch projecl slage The initial stage of a PSR almS to idcntify, or

a11li~ipate,the most significant ha~.ards that might be encounlered on the project so thJt a

suitable safety stnltegy ~an be developed. As the prOJed progresses. later reviews fOCU8

on [5] :

• identifymg and addressing the hazards that are mo~t important at that eUlrenl stage

• ensuring that h<l7ard, ldentilled earlier in the project have been actioned as planned

and
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• continuing to anticipate the hazards that may appear in future stages. The outcome

fmm this process is a hlgher degree of eonfiuenee that all design. construction,

environmental and operational harards have been identilied and their consequences

millim"eu or eliminated,

'I he PSR process uses a question list to help identify possible hazards.

Actions to eliminate or mitigate these ha/ards arc then identi lieu and these actions arc

follo\'v'ed up during ongoing project progress meetings.

4.4.1 PSR Obiectives

'lhe key objectives for having and using a PSR process are Ill"

• ensure that design and reVIew processes arc being u;ed on projects to idenll fy and so

address all Safety, Health and EnVIronment (SH&l') hazards and thus minimise the

level of risk exposure on the project.

• enSurc that all aspects and consequences of a particular project have been considered,

This includes both:

• the impact of the new or changed facilitie, "pon thc existing plant and irs

neighborhood, as ",ell as,

• all the transient condition, that \\,ill e,i,t on the ncw plant, either during construction

OT opemtion.

• provide a framework for ensuring compliance "ith the SOC Group Policy on Safety.

Health and Environmental Managemcnt and the national legislation in the countries

where we operate,

• improve s~fety communications on pmjects, by giving all the groups that participate

in PSRs a clear understanding of their 'peei lie respollsibih tie.' and actions,

• provide conSl"teney in addressmg SH&E issues. on-,Ite ~nd on:site, for all ne\\

projcct, anu for modifications'! ~dditions to existing ,ites,

• give a basis ror structured, qualitative auditing of project execution performance ill

addressmg SH&E issues .

• have a consistent but flcxible process to cover large and small projects. im'olnllg ~ny

technology,

• pl'Ovide important information to management on identified and residual ri,h.
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4.5 Engineering Management of Change (EMOC)

Overview:
Changes to process, process control, equipment, tec1mology, pnJcedures and facihties can

introduce new ha~ards and a fOilllal approval procedure I, required to properly control

changes that could result in injury or los" The formal approval procedure is kno\',]] <1S

Engmeering Management 01'Change (EMOC),

Ch,mge~ or modifications requiring approval will nommlly arise Irom onc of the
followmg [61:
• Proj ects aml other works initIated hy site Engineering or 11.1anagemcnt.

• M "di fications ari,ing from maintenance staff duri ng their work on plant, equipment

or proce,>s.

• Audits, indudmg ~clL external. quahty, ctc,

Correcnve ACllon Rcquests.

Proces, reviews,

Risk a,sessments.

The MOC procedure ISintended to:

• Control changes or modifications that could he hazardou"

• Ensure ehange~ arc reviewed and authorised by a techmcally competent person.

• Prevent change, from introducing unacccpt~ble ha,ards to persOllllel, the

en\'lronment or safc OperatlOn 0 r the plant/proeess/eq uipmcnt,

• Develop an audit trail through appropriatc documentation

• Ensurc all operating procedures, maintenance record" training and drawing rccords

are accuratc and up to date,
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FollO\ving is a list OfprillCiple, upDn "hieh the procedures in this chapter are hased:

• All changes whether assessed as minor (msignlficanl change or correction),

emergency (urgent) or major shall be fonllally recorded at the opending unit level in

!he MOC log or register,

• A minimum of hvo Signatures shall endorse the status of any actual or proposed

change. This includes the person proposing or performing the ch,mge and the

Change Approval Authority or the Nominated Technically Competent Person.

• The MOC system shol.lld incorporate a support me~hanism lor telephone

Cluthorisation followed by wntten confimlution (for example, emml, fax memo, etc.),

within 12 hour" iilr any emergency change proposed. Such support shall he

consistent with requirements of the category of change in question.

• No ~hunge shall be implemellled w,thout an entry in the MOC log or register and

ilppropriate uuthorisation required by that category of change.

• Follow-up procedures, approvals and closeout of act\lal or proposed changes must be

completed for all defined categories of change.

• '\"11changes must be signed of!' as approvcd by a nominated Change Approval

'\"I.lthority.

• Document update methods appropriate to the category of change shall be in place.

Update and review of record" shall take place by local and line management 3tld by

~ud,lor and functional resources as scheduled or ifrequired.

• All change~ must have an appropnate safely, health and envirollllental re\'leW.

• Follow-up monitoring and auditing.
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CHAPTER 5: SAFETY RELATED PROBLEMS IN BOCR & THEIR

SOLUTIONS

5.1 Introduction:

If wc analyze the a~ciucnt/incidem statlS\lcs, "e will easily see that major atcas where

there is much potential to an accidcnt be occurred are a<;follows:

• Tmnsport

• Manual handling

• Pmcess relatcd

• Unsafe condition

• Un~aCeact

Accident/incident that occurred dUring last financial year in BOCB have been

studied. Table below shows the statistics:

Table 5, I: Acc"lenlilnc idcnt Statistics

1 Incident Analysis up to September--06 (FY--05-06)

1 1
Incident Types IManual rrocess Transport Customer ITotal

Handling Incidents

No ot Incidents I " " " " "
1

I Incident Analysis up to September--06 (FY --O5-06)

I Manuai Process Transport Customer ITotal
Handling Incidents

IOctober 'OS 0 0 , 0 ,
INovember 'OS 0 0 0 0 0
[December '05 , ; ; 0 "'January '06 , 0 , 0 0
IFebruary '06 0 0 ; 0 'I
IMarch '06 , , , , e.
~pril'06 0 , , 0 0
May '06 , , , 0 ,
June '06 , , ; , "July'06 0 , ; , "
August'06 0 0' 0 , 8
September'06 , , I 'I , 0
Total Incidents: " " "I 8 "
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Ai::cidpRtllncidpnIINnrmiss;A~~IISis F,V 05.0&,

r"",port. 40,5~

Figure 5, I: Accident/Incident Analy;is FY 05-06

If we represent the data graphIcally, we will see th,lt aboll! 40% of the inclden!/aeeident

are transport related. So trollspor! IS the most vulnerable area for BOCR in tel1\1Sof

~arcty. Other moJor areas of eoneem ore:

• ManualllamIllIlg-ll%

• Proce~s related-II %

Ifwe want to rcduce accident in BOCB, we have to reduce aecident in these areaS. I have

some specific recommendatIOn to redllce such kind of accidcnt.

5.2 Transport Related Accident:

5.2.1 Prohlem Description
BOC Bilngladesh 1imitcd operates a pool of transports for its di stribution ac!i'viue~_From

the graphical representatIOn ,hown ahovc, we find that ahout 60% oecluenVineidcnt that

h~ve token plaee during las( year came from transport operation. So ,f we ean reduce

!r<lllspor(related accident. totill overall accidenl ",ill hc reduced dra,tICally_
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Asian dcvelopmcnt Bank camnl oul a sun'c)' on road accidcntfincidem in Soulh East

Asia. As per ADS's repon-2004. fatalilies of 385000 occum:d during 2004 in Soulh

East Asia. So lranspon opcration is II \'ulncrahlc issuc. So il is needless 10 say Ihat we

h;I"C 10conccntratc more in prc\'cming road accident.

••

"•1.,
•;",••,

Solution,
Inll n,jIJ(linn
of AVI.S

7
Atc!dtnt In iOOS

figurc 5.2: Tnmspon Relllled Accident

5.2.2 Causes of Road Accident

After anal)'Zing pre\'ious Il1lrtspon relnted accidentlirn:idcnt. il is found that in mnsl oflhe

Cllseaccident occurred duc 10:

• reckless drh'ing

• ove..-Spel..'(\ing

• harsh hrenking clc

• roulc changing

• unaulhorized pnrking

All of these accidenls can bc pre\'ented if we can introduce a 1001,which can monitor our

\'chicle closely. AVLS is a kind of 1001.which can monilor OJI)'vchiclc closely liS such

wc clln reduce lransport relaled accidcnt.



5 2.3 Solution (proposal 10 reduce TOadaccident)

Our larget is to reduce the road accident to zero. As T havc mentioned that most of thc

accidents occurred due to reckless drivillg, over speeding, harsh breaking el~. These all

,lfe related to close mO\lltoring of the driver as well as vehicle. It IS true that once the

dn\'ers go mil side of a factory they become absohdely frec from close monitoring by

supervisor. T1\at leads them to become aggressive dunng driving.

If we can introlhlce a tool, which is very powerful in trackmg the vehicle from remotc,

drivers will become more conscious. AVI.S is such kind of a t001.

5,2.4 What is AVLS?

AVLS is Automatic Vehicle Location Systern, which ifinstalleJ in a vehicle is eapabk of

pro\'iding some real time infomlation as listed below'

• Harsh-hreaking

• Harsh acceleration

• Over-speeding

• Exccssive idling

• Un-authorized movemelll

This illfomlalion can he received from anywhcrc in the world Al1 we need to in"tall a

vcry tiny de\'lc~ in the vchicle. This device gives all mfonnation needed by using

>alellitc. We can monitor all information needed from our computer.

Figure 5.3: GPS/CiSM Trucking DevlCe
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Pictures helo\\' represent how the system work~:

._-._.-
~
~~

Fib'llTC 5.4: GPS'GSM Trucking Syslem
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Figure 5.5: A Vehide on Dhaka City Map



5.2.5 Benefits
.••.. . .-.

• Reduce accident rate as drivers kilO'" that (hey arc monitored

• Reduce fuel cost

• Reall1me tracking

• Pcrfcct transporl scheduling

• Reduction of operatmg cost

• High efficiency

• Unauthoriyed movement

• Provides some valuable reports

• Drivers profile

• VelucJe can be traced ifthefl

5.2.6 Cost E1cments
During last financial year, a tolal number of forty acc"lents related to traw,port have been

I'Cporteti,Qut 0 r (hese forty acc"lents, no fatality occurred, But jf we con"ider (he loss of

property, It is quite a big amount. Although no such calculation has been done to find out

exact fillancia! los" out of these accidents. we can easily "i~ualizc that the amounl is

huge_ Quotation has been obtaincd from an AVLS proVIder, \\,hieh has been shown

belr",,:

Table 5.2: Quotatlon for hardware
HARDWARE (lMI'I.t:~lR:-lTATIOr..- & INSI'AI.IATION) -- (01"10:11.\1~~)

; IT,HI:, _DES(,RIPTrON'~@j ---'illml:::;;';' '-~~:':@;,--,- -':"';:"-'l:::~
Sirius Lite Tracking De\'lce Installation
with Pamc Button.

: AiNU,I'RICE RDT i'£

2 Cellular Network Card with GPRS Enabled 39,000/-
1component devices to

Sirius Lite Tracking
3 Other c1cctrical

integratlon "ith
Oc\'ice

ff~W_C11i}i~:~Ji.!4iMAI_-T~t~s'1!~?<qitill:n!lJii(\~~:~i:I~'Rii:e'~Tk. 39,0001-
'Time ,'1il\talI1I'tioiJ'anii;~_i:infigiiri).'tionil?hargcrW~&i!;;;)W'A-A]\~'1::
" _", ,-(.::j:~::', ' ,'WM~ :.--,_,_,__-,=,=,=, ,-,',,',,,:::::',v "'_:..;""""_",--",~;,,:i!,,,9"*'d;,_~
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Table 5.3: QUOtlltion5Ollwart:

sonA WRF. (Ii'ST A1.I"ATI0;.;" & CONFIGURA 1'10;';) - (O;.;}: TIME)

'rn: Ilr.SCRlrTlO;.; QTY - UNIT I'RICE

" " ,... " ..... ~
I Real-Time Vehicle Control System

Sen'a System Installation &
Configuration the following SCI".'ers:

0 JMS Srn'rr
0 Sirills XP S~n'''' I
• Siri",' XP Gatt'

Sirills XP Clirm
2,00,000/-

0

• GS'" ,II",/em
• Mop Lit'f'lIsr

• Tr(,;nlnll for S~n'~r M(trlogrmro/ ."
St'n'!f'r Op~rQ//on !o, 3 prrsons P"
loret/on

, Tolal lnclll~h'~ of local Tu('$ ,,' l,e,,'I, (Rral-Time A\'I.5 Tk.2,OO,OOO/-
Mn" it"r1n~ Srr"'rr for Slnglc Silr~ )

-
In "'ord n'll!;n Two l.llC Only)

JASISl
ITE LlF.SCIUI'TIO;..- , - Q1' UNIT PRICE

" ..... y RI>T'
I Sel"."ice Charge roc unlimited ;\-lap

Upgrade

2 S<:n'ice charge for GLP finnll'arc upd3le I

3 Sel".'iee Charge [" Scn'cr Sollwarc
MaimC11aneCand Continuous Upgmde

1,000/., Subscription Charge [" Cellular I
Network Coni with SMS & GPRS
facility, Scn'ice Charge for GPS Service I

6 Sen'ice Charge for Gl.P MaintCTIance& I
Wamnty

.Totlll inclu~i\'l' of toeal Ta~c~ ,,' I.c,'j, (I UnIt Vehiclc -- Tk.I,OOll/-
Monthl\' Chnt"l:c)

Tablc 5.4: Quotation for sCI"..icecharge
SUBSCRIPTION, St:In'ICF. & MAI~Tt:NANCE CIlARGF.S - {J\10~"1I1.Y
I
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5.2.7:Cost per Month per Vchicie if AVLS is installed

DOCR ha, thirteen road tanker, carrying ha~,ardous gase" As per the quotation, if AVLS

i, installed on (hese thirteen vehicles, cost ",ill be as follows:

Fixed Cost:

lnstallatiotl & configuration of sofl ware - BDT 200000 00 (as per quotatlon)

2 Hardware In,taJ1a(ion- 39000 X 13= BOT 507000.00 (as per quotation)

T"lal Fixed Cost (One Tim~) = BOT 707000,00 (I -I-2) which may be eon,idered a8 total

project cost.

Running Cost:

Running cost per month per vehie1c i, 13DT 100000 only, So total running cost per

aLlnum is = 13 X 12 X 1000.00 = BOT 15600000

Fuel Cost:

Table hc10w shows the ,hstanec traveled & fuel conslImption by all thIrteen lankers

dming last BOCD financial year.

Table 5.5: Distance traveled & flIe! consumption

,T,nkerI1o' :Oct os' 'N,,~5.''''0",,:00 :' Jan oo~\;!:o~~;~~~:6~;~~~I~,~,;:,SI';'"'06' Wul'ce, ,~",:O(~ ,se" '06( ;;;~Tota!<:c
1311 1431 "'" 1072 'M ,~~ 1079 '" 68, ,CO ~ '" '",0:<,9212
II-!leG7 = 10579 3610 1308 2S'5 3239 1636 '" ""' '"' 1352 1606 .,,':399C6
11-!l030 \187 6556 9113 4747 3157 5'05 ,067 ~,6229 69,7 "8:8 6211 ,.";':7<373
0,-00',) 8742 3782 3480 '"' , , 0 , , , 0 208, " .j83,G
GSD:Y,4 10353 1252 3641 3642 5069 6077 5161 Sl19 5266 '"' 5'53 6677 @644!n
I ;.co:J5 ~,,329 7%, ,~o 2910 6595 4915 om 5652 6592 \3497 0 m"'_~N
10-():).18 '" OW "00 '" '" 13% 1555 .0 3251 7711 ,971 7271 ~'n311ee
10-<."\)25 ,,~123n 1118 '"' 2461 6382 4238 4961 )557 24,2 5010 4'90 ,",,'62914
11-!l02'l 12C.7 I<W, 90!4 ,~6W! 8518 7741 '" 7121 3142 6753 6125 m~O"-'Z5
1',-0014 ,GJ7 4468 , , 0 , , '" 1293 ''" 1675 % ~,;:;,I5G4Q
\ '-oo:JJ 0 0 '00' ,% = - 9650 9665 6963 "M 14564 14521 ,$9"%
',1-0036 0 , 1471 2471 '''' 2249 6110 3019 ~ '" 216\ 6049 "-";:31700
01-<)121 12';75 12339 800, 2118 ~,6[f;7 8454 )601 877: 6590 ,~,~. ,,':8~04

Fuel consumed bv tankers
T,"~flo' :Oct'o,: iN,;~5, ~Dec '050 ;,J,",-O;, ,FeD'O!' ':Mo,'06:, ,A",,~"'M'1 :06:' :~""'06SfJul)Jl; , " '06, JS<;p:06,:, N,ol3l'B
1311 'W '" 30, '" oM \47 '" ;; ,n ',47 '" '" ~:::::.2379
II-!lCO! m, '00' 000 m m 000 0" ,eo .00 '" '" '" ,n11147
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•... ~..

: 1<lD~,O ,m 1504 ~o 861 '" \15, W77 123, 1348 1188 1715 m, !,.,,,\0J&\

1JYX)13 ,W, M m w , , , 0 0 , , W, ~!UZ2

00-0014 19'9 '" m '"' '00 1157 '" 10'" 1016 1253 "'6 ,m, 'V,1244)

I1D:f)5 1311 1588 1!£4 'm '" ,~ICC9 m, 1238 1.17 ,m, , ~"".l-'A4
I :-o);)B 26\ ,W ,W '"' e; 352 00; '" om 1729 1095 17>0 ~,'t'OO27
1\-0018 3m 3724 ;c, ,~no 19011 1325 1517 1119 m ,m '"' '",nWIB
1:{~29 )765 3674 m, \7JJ 1876 ,m 2379 2959 118.1 145< 1\57 15£ ~,',,3ny;
1',--0014 1353 910 , , , 0 0 m m, ,w w '" ~;:0J7vD

IHm3 0 0 ,w :4M 1712 1391 2,23 2947 21~1 1586 4"-'5 om ,.~2?,21

1<-(<))8 0 0 '" '" 1430 '00 1465 ,m " ,m '" ,w, ro,7~\1
,'-(\111 3660 3'74 Z770 ,eo 1466 2003 2367 1119 2510 lB71 WB 2'60 ,*;15944

,,:,2'OM :~,,192;3 ='50(\7 ,'>8]4.; ..;QIl41 ' ',,:14010. ,','4704 ":~;1256;' ...;)4131 ',:' 1'179 ,,2D12/' .....1/562 .'IB3118

From lhe dala shown abo,e:

t\.verage monthly travelling by a tanker is 6990081(12*13)~ 4480 Km

A\'~rage monthly fuel COllsumptlOnby a mnker is 183218/ (12* 13)=1175 Litre

Amount 01'fucl per Km per vehicle is 1175/4480 = 0.262 L,tre

Cost of fuel per month pcr vehicle is 1175 * 33 ~ BOT 38775.00 (Diesel Cost per Litre "

BOT 33.00)

11'AVLS is installed, lbc movement of the ~ehic1c can be momtored easily, Driver w111

not change the r(lllle lbat has been assign~d 10 him. This will save fuel Also hard

breaking and han;h acceleration consume, morc fuel than nonnal Since AVLS will

prevcnt hard breakmg, harsh accc1cration alld \lna\lthorized routing, it w111definilely sayc

I'uelcost as well ~s maintenancc cost.

If ,,",'econsidcr 5% fuel saving due to avoiding hard braking, harsh aceeleration and

\lnauthorized route, the amOllnt is 5% of 1175 Litre = 59 Litrc which is BOT 1947.00 Per

month pcr \'ehicle.

Total Cash mf1,J"'>pcr ycar from thiS suving'>~ 1947 X 13 X 12=BOT 303732.00

So annu~l n~t ~ash inl10w =Cash inflows per ycar- annual rmillmg cost of AVLS

=BD"l 303732 OO-BDT 156000,00= BOT 147732.00
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5.2'!;: Net Present value Analysis of the Project

Under the net present value method, the present value of all cash inflows I, compared to

the present value of all cash outflow, thai are as~oeiatcd. with a project, The (hfference

bet\\'een the pre~ent ,'alues of these cash flows, called the net present values, detemlines

whether or llO( a project is acceptable.

111our case, If AVLS "installed, it will incur a total cost of BDT 707000.00. If we

consider the Iife of the eqUIpment as ten years, salvage values after ten years will be >:ero.

Annual net cash inflows may be considered as the dilTcrcnee between annual s~vings and

annual nmnlllg cu~t Ii' we summarize:

Tahle 5,6: Project Summary

Initial Cost------.---- ~-----------------------" BDT 707000,00

1,1fe "i'the project, years----------------------l 0

Annllal net cash inflows ----------- -------- ~BDT 147732.()O

Salvage Value -------------_.- ~~~---------0 I
Req tmed Rate of Retum------.-.------------14 % I

I\'ow it is to be justified whether or not BOCB should go for this project Table below

shuws (he NPV analysis of the I'mject:

Table 5.7 Prescnt Value Analysis

Item Years Amount of Cash, 14% factor py of c~sh

BDT/year flows, BDT

Alll111alcost savings 1-10 ]47732 5.216* 770570

(by using

tahle*8)

I Jmllallnvestmelll Now (707000) I (707000)

I I DifTerellce 63570
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Aecordlllg to the analy,is. BOCB should go for the project, <ISthe net present value of the

project is PO>lti, e. This positivc valuc justifies the projecL

5.3 Manual Handling Related Accident

5.3.1 Problem
ManuJl hamllmg injury is onc of the most common risks that will be encountered at

home and work. Manual handling injuries can damage:

• the ability to continlle work

• th~ quality of home life

• peoplc's long tenn well-being

E\t~ryhody nccds to take respon'lbliity for rcducing the chance of injlll)' by manual

handling, Manual handling injuries arc commonly caused by [7]:

• moving cxcessive loads

• awb\'ard movements of the body

• t" isting

• o\'e[ ;trelching

• excessivc repetitive actions

• losing control of an ohJect hcing movcd

• placing pan of lhe body whcre it ean be cut or cHl;hed

From thc analysis of accident/incident shmvn previously, we see that abolll 11% accident

was rclMed to manual handling. Major volume of manual handling at BOCB includes:

• Cylinder churning

• Cylinder painllng

These two johs can bc done in a beller-organised way so as to avonl a~cldenL
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5.3.2 Manual Handling Relateu Accident-Cylinder Painting
~ ".

Problem:

Manllal handling risk a,sessm~nt alien identifies painting cylmders by hand as an l,SI.l~

hecullse of the nature of (he job. 11requires ,tretdung and lwisting of the hody whil~

pam(ing or a cylindcr. Rotating a cylinder by hand during paintmg is always kept the

pmnter in nsk. Pictmc sho""n below demonstrates thi,:

A questionnaire has been prepared to find Ollt the feed haek [rom the pamler, about thc

difficulties they arc facing whlie painting. This queslionnaire contains scven qlle,tions,

which are as bc1ow:

Figure5.6: Cylinder Painting-Manually
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Ergonomics Sur\"C)' on Painting Cylinder Manually

Employee Name:

Circle applicable an~WCrSor fill in:

Arc you expenencmg any discomfort?

YES/NO

2. Do you feel any pam on yom backbone?

YES/NO

3. noe~ the Ihme of paint create problem while taking breath'!

YESINO

4. Do you reel ~tretch wlule rolatmg the cylinder?

YES/NO

Emplo~cc#

S. Have you hm] any visit to doctor recently for any 11l11e;s'"pain, which you think. is an

outcome oryourjob?

YESiNU

6. Do YO\lthmk that i rthc cylinder could be rotated 3utomatlCally "'0uld give YOIlan

case or painting?

YES/KO

7. Do YO\lt1ullk lh;lt an adjustable painting roller can hclp YOliin relie\'mg hody stretch?

YES/NO

E/vIl'l-OYEE CO/vl'\IEKTS: _ _

BY: (date)

COORVIl\'ATORIEVALlJATOR COMMENTS FROM OBSERVA nON: _
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This 'luestionnaire has been g"cn to five painters. M()SI 01' thcm have back puin. They

are ,1150 facing problem ofinhalmg painl ILImewhile painling. Somc of them have \,iSlleu

doctor du~ 10 ann pain or back pain. They have apprecialed the idca of introducing a

scrni"automatlC pamling machine,

C()n~idering the lisk involvcd in painting cylinders, a propos~l of a semi-automatic

painting madune h.., heen proposed to BOCR BOeS has agreed on the proposal.

Solution:

Drawing ~hown below is a simple machinc to paml a cylinder.

Rollor for
P~ln"n9

r
I
""jI

~, •"
.~ •"."

,-
FIgure 5.7: Cylinder Painting Machine-Semi-Automatic

The gas cylindcr is placed on u rotating disc, which is drivcn by a gear~d motor placed

underneath <1Sshown in the figur~, The specd of the motor is 75 rpm. A sleeve with hall
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bearing runs on a g\lide rail and is balanced by a eonnlcr weight on (he rear of the

machine lor easy handling of the mach inc,

This specl,l! type ol'painting brush (As shown in the drawing) need!' to be uscd to paint

the cylinder ",hl1e it is rotating. With thi8 painting cqnipment it \\,ill ne"er necessary to

hend thc back or knees. At thc same time the risk of inhaling the pamt liLL1\eSwill be

reduced,

5.4 Process Related Accident-High Pressure Oxygen Filling Hose Failure:

5.4.1: Prohlem

Figllrc5.8: Cylinder filling Arrangemcnt

HIgh pressure filling hose i8 one of the most vuluerahle equipmcnt in the filhng system,

A lol ofaeeidents have been reported during recent years on filling hose8. Ihave studied

some of these accidents and tried to analy,e thc C3use of the accidents. Some of these

accidcnts have been described here with probable causes & lesson learnt:
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1.0 Ring Ignition

Incident

Causc

An incidcnt occurred in Sagorika compressing statlOn involving an oxygen 19n]tioll

~auscd by contanlillallOn or an o-ring on a filling connection.

The causc of the 0 nng ignition was that there \~aS an abscncc of comliUoll

monitoring,

Le;801l L.carnt The lessons learnt from this lllcident are:

Bdore usc. check that 0 rings arc undamaged and free from buns or contamination,

Only usc approved 0 rings that have been sl.lpplied in scaled bags from stores.

2. Ignition and Hose Failore dne to Contaminated Val\'e

InCl(1ent

Cause

Le>son learnt

This incident occurred at Shitalpur Compressing Station. Oxygen cyhnder:s had just

bcen filled and (he operator had just started shutting the first cylindeT valve when

the hose cOllneeting the manifold to the vent'fill paperwork burst with a IOl.ldhang

and subsequent sparkmg

The main cause of lhis incident was contamination on the cylinder ~al\'e.

The hosc failure IV,",a <;econdary even!.

The lessons learnt from this m~ident is:

No COll1lcctionshould he made to a cylinder that is contaminJted IV]thany foreign

matenaL
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Figure 5.9: A Burst Filling Hose ,

",
!

',I,
•

Incident

Cause

L.csson learnt

A leakage was found in a filling hose while filling at RUflgonj factor)' on 28/01106.

The hose WlISput in service just a day hefore of the accident. At the time of leaking

,the pressure of the system was 500 psig. The hose had bcc:n isolatCl.1immediately.

The eauses of this incident were:

l..aek of inspection orthe hose prior to put ili servicc

Thc hose ,vns not hydraulically tested at BOCR faeility befon: put in ser\'kc

The 1~"SSOnsle:Ulll from this incident are:

E~h hose mUSl be checked thoroughly bcfor,e put in service

Each hose mus. be hydraulically tested before put in sen'iec

••

.~.

•
••
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Figure 5, I0: A Filling Ho,e with leakage

4. Contamination

lncident

Cause

Lesson learnt

On 25/07105 ~l Sagorika eompre,sing station. a filling hose under 1900 PSIG had

heen ruptured. A spark had been ob,erved at the time of hose faIlure.

TIle main cause of this incident wa, eOlllaminated filling hose/valve

(onlami [Jated hoseslvalv e must not be lillowed during filling operation

5.4.2 Solution

Heal Sink Heat ,mk at both ends of a PTFE lincd flexible hose will rcduce the fisk or hose

ignitIon, Where rap,d pressurization can occur in an oxygen system, leading to

temperature lIIcrcasc at de~d end" hcat sink will ql1lckly dissipate the heat to

surrounding. Considering thc hosc length & cylmder height, it is recommended that

<I high-pressure copper pipe 01" six-inch length should be used as heat SInk.

Clean flexible Flexible ho,es must he clean. Hoses should he delivered in mdi"idually scaled

hoses plastic package" Hoses in service must be degrcased periodically a5 per standard

procedures.
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P~riodieal

in.'pection

With constant usage, the mechanical propertIes of flexible hoses can h~ expected to

detenoralc, Periodical in'pection must be followed as per mmnlcnancc

schedule/condition ba8~d monitoring, 1 ha' e d~veloped a mainlen,ulce schedule for

penodical inspection of the hoses. This wIll r~dllce the ,likelihood of hosc related

aCCldenL
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CHAPTER 6: CONCLUSION AND RECOMME~DATION-- ---'" ,. .'-'

Industrial growth in production sedor is increasing day hy day in our countr)'. In order to

aclueve healthy working environment, I( ''>obvious that one ,hould follow safely rules &

regulation> ~trictly. fhis wlll hring productivity as well. In developcd counlJie,>, a lot of

moncy is being spent on Implementation of mdustrial safety. Even in our country some

advanced organizations are spctlding a lot of money on implementation of safety.

Beeause tlley know that silfety brings back money for their orgal1l/ation.

Engineering safety as wcll as general safety ofLlOC Rangladesh limited has been stu<.hed

caref\llly to know abollt industrial ,>aldy, House keeping, fire fighting ete has been

considered as general ~afdy. By foll(1\\,;ng general safely, one can easily keep tile

orgarlP,atlOn tidy. in engmeering safety, process related ha/ards are dIscussed, Mitigation

proces; has also been de8cribcd in this sedion.

Filially some proposals have been made to improve the safety as well a; qllality of

,,'orki IIg life of the operators, Smee most of the accidents are transport related, it has heen

suggested BOCllto implement AVIS It will help closely monitoring orthe vehicle as

well as driver. If (he drivers know that they are being ohserved, they will be careful while

dming, They ""ill not violate tile set rules and reg\llations. P3inting machine will reduec

the volume of nlmllial work. Th,; wi1131sohelp (he pai ntcrs to prevent direct inhalation or

pam! fllmes. It will save them from oeeupation~l heaHh injury. emally by implementing

the guidelme., giyen for lnaintaining high pre,sure filling hose will hclp to reduce hose

rclated ilCCldcL1L
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