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Introduction to the Tata Group

One of the world’s fastest-growing and most reputable corporations

Tata Group

Founded in 1868

* Operations in more than 100
countries and 700,000 employees

- Total revenues of more than $110,7
billion (68% from outside India)

* Promoter company Tata Sons 66%
owned by philanthropic trusts

« £100 million invested in community
projects every year
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Tata Steel IUmuiden

Products and services that create advantage

i Site characteristics

. * Integrated steel works
(ore and coal - coated steel coils)

« 850 ha site in 4 municipalities
(IJmuiden, Velsen-Noord,
Heemskerk and Beverwijk)

* About 7 mtpa crude steel
production

* About 9000 employees
* Research and Development
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Our key markets

Serving the most demanding markets worldwide

Aerospace Consumer products Automotive
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Tata Steel in IUmuiden
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Blast furnace no.5 Port Talbot

The accident was the start of structured programme to
improve process safety within Tatasteel Europe.

Lessons learnt:
Management

® Role and function if the safety department is essential
(involvement in process risk evaluation).

¢ In the steel industry efforts on preventive process
safety studies were insufficient.

Operational

¢ Cooling of the blast furnace was not reliable enough.

¢ Fast detection of cooling water leakage and

Explosion in blast furnace no.5 in Port Talbot 18 November procedures for corrective measures and training on
2001. these procedures was insufficient.

An explosion in the blast furnace resulted in lifting the shaft Engineering

of the furnace with 75 cm (+ 5000 tonnes of weight) 75 cm _ . . o _

opgetild. About 200 tonnes of hot matter was released. ° Engineering did not pay sufficient attention to process

safety risks (reliability engineering).
3 fatalities, 12 serious injuries.

. _ ¢ Safety critical equipment was not identified and
Direct cause: Water into the blast furnace. The exact treated as such (eg Coo”ng water pumps)_
mechanism is still not fully understood.

The full report can be found on:

http://www.hse.gov.uk/pubns/web34.pdf
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Six-stage Hazard Study Process
(plus two)

Inherent SHE considerations
R&D phase

o -

Early study that considers:

*The nature of the process hazard
*The worst that can happen

*HHF effects

Scale-up / concept phase

Guideword-driven study:

+Identifies process hazard event scenarios
Layers of protection required in detailed
design

Flowsheet design phase

7 Deviation analysis (HazOp ):
*From design expectations
*What if?
*Operability considered
*Also SIL, FMECA etc. studies at this time
Detailed design phase

— = = = ——— == ———— =

Field check:

*Did we build what the detailed design
called for?

End of construction — before commissioning

Field check:
*Is it safe / compliant with OHS rules?
End of construction — before commissioning

Early operational review:
«Incidents

*Issues

*Learning

After 6 months operation

Ongoing cyclic study
See ‘existing plant’

Pictorial representation of recommended process hazards analyses through plant life cycle

Slide 9

HHF/HHI assessment: High-level classification
Feeds into company HHF register; audit programme;
high-level KPIs; PHR programme management

Process Hazard Review -

recommended methodology for cyclic
study of existing plant:

Reconfirms PHRO and requires more in-
depth information gathering to understand
in principle the worst PS incident.

PHR1 is similar to HS1 and also defines
the PHR2 plan for the facility.

PHR2 is an ‘installation-level’ study similar
to HS2 using guideword-driven team study
to understand the process hazard event
scenarios and layers of protection.

Cyclic PHR is not as onerous as the ‘first-
time round’

Use of detailed study tools
e.g. HazOp, FMECA,
FTA, CTA, Bowtie

Plant improvements, SIL
determination, operating
procedures, maintenance
routines, training, audits etc.
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Tata Steel IUmuiden risk grid

Consequence severity

Category [Description

consequence word mo

Safety and health

del

Environment

Financial |

Key

Likelyhood

Category

MATTE; Very large excess of
" " . allow able emissions; Very
Off-site fatality; multiple on . o
5|catastrophic | L Y P serious contamination of >€ 100 min
site fatalities (25)
ground or w ater course;
Long term loss of aquatic life
4b On-site fatalties (2 to 4) € 1(37;; 00
maior Single on-site fatality; one or |Excess of allow able
) few on-site major injuries; emissions and serious €10-100
4a ) . )
high level of carcinogen damage to the environment min
exposure MATTE at EC threshold
One or few off-site MTCs; Repeated limited excess of
one or few on-site major allow able emissions disturing
3|severe injuries (LTls, disablements); |visual evidence; fish killed, €0,5-10 min
distressing exposure, vegetation killed; possible
irreversible effects MATTE
Off-site distress; one or few
F)rf—glte MTC;'S (ser2|0|5,|st. Excess of allow able
injuries); re'ease - times emissions; notifiable release, | € 100.000 -
2| moderate OEL; sustained or repeated . .
. ) possible w arning from 500.000
nuisance, noise, smell, dust, Competent Authorit
flaring or venting; LoC w ith e ¥
safety consequences
Off-site nuisance; one or few
3 Small amount relased to
on-site FACs; release above |
1| minor OEL, short duration nuisance water course; reelease may | € 10,000 -
- . ’ |be notifiable to Competent 100,000
noise, smell, dust, flaring, .
3 Authority
venting, LoC
ncident leacing tg‘nlo |r.1]ur|es Incident w ith no significant or
0] not significant or exposure on site; nrnor persistent environmental <€10.000
damage only; no off-site
effects
effects

Frequency range (/yr) 10° to 10°® 10% to 107 107 to 10° 10¢ to 10 105 to 10* 10% to 10° 102 to 102 102 to 10 107 o 1 11010
sl barely " " " "
Description conceivable extremely unlikely very unlikely unlikely possible probable regular
Likelyhood word model Never heard of [ Theoreticaly |Foreseeable |Foreseeable [Foreseeable [Incidents Incidents Could occur  |Has occured |Has occured in
possible but  [event but event but event but know n in know n in during during lifetime [recent lifetime
never heard of |extremely rare |chance of chance of industry; industry. May |remaining of facility of installation
in our industry |{in industry occuring is occuring is Unlikely event |require two lifetime of and likely to
very low - low - requires [not expected |layers of installation. recur in the
requires the  |the failure of |during lifetime |protectionto |Root causes next year
failure of many [several layers |of installation; |fail have been
layers of of protection |Probably seen during
protection requires two lifetime of the
layers of installation
protection to
fail.
Process Hazard Event Frequency NOT tolerable
Process Hazard Event Frequency tolerable only if ALARP (Tif ALARP zone)
Process Hazard Event Frequency broadly acceptable

Source: Tata Steel Europe; Process Safety Guidance Document PSG-03.2.10; Process Safety Risk Grid; Completed with a financial column from the TS IJM Process Safety Risk Grid
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Process Safety approach for projects in high hazard installations

HS2 study in the
form of Hazard
Identification

High level assess-
ment of process
hazards in an
early stage of the
project.

HS3 study:

Hazard and
Operability Study
(HAZOP)
including risk
assessment

using the TSE risk
grid, identification
of safety critical
equipment.

Detailed study on
the basis of P&IDs.

First assessment
of SIL requirements.

48&5
scenario’s

HS3 study:

Layer Of Protection
Analysis (LOPA)
resulting in
requirements for
Safety Integrity
Systems (SIS) and
Safety Integrity
Levels (SIL) for
identified safety
loops.

Safety Requirement
Specifications
(SRS)describing
the safety loops
and how the

IEC 61511
requirements are
met.

This includes
testing, inspection
and maintenance
requirements.

Incorporation of
the testing,
inspection and
maintenance
requirements in the
site maintenance
system (SAP).

Make Bowties of
all relevant
scenario’s for the
operational
organization at
handover of the
project.
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Bowties for high consequence scenario’s

Het primaire ;I}

afzuigsysteem valt 1
keer per 3 jaar uit
per converter
(0,33/y)

*

Per 24 uur wordt er
90 minuten slak

gespat (90/(60%24).

Designed , maintained and operated
according to standard ?

Maintained, inspected, tested or
trained in time ?

Twee flowmeters
(FIZA-001 en FIZA-
002) in het primaire

afzuigsysteem sluiten
in een loo2
configuratie via de

safety PLC de 2
stikstofafsluiters in

serie. Met 2 SIL 2

afsluiters in serie

(PFD=0,00013).

De operator kan bij
uitval de primaire
afzuiging of
stroomuitval ook op

de noodstop drukken.

De noodstop sluit de
hoofdstikstofafsluiter
naar alle convertors
en opent een
afblaasafsluiter
(PFD=7?).

F

\ 4

0X2 HS52
Slakspatten

Stikstof komt vrij in
de ruimte
(hondehok) bij het
slakspatten. Bij
uitval van het

primaire
ventilatiesysteem
Stikstof flow tijdens het
uit hondehok slakspatten komen
bij geen stikstof en andere

gassen komen in het
hondehok en
stroomt naar de 18
meter vioer. Dit kan
leiden tot verstikking
van mensen die daar
aanwezig zijn.

afzuiging.

4E

Benefits of the Barrier Bow-tie approach:

1. Allows us to communicate complex situations simply
and effectively

Brings the key elements, “barriers” into sharp focus

Allows greater capacity for sharing and learning

Data generated can be dynamically shared across the
company within the software server application
Enables focused and effective PSM tours in the field

Improves layer of protection understanding and Risk
analysis
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Hot stove 64 project
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Hot stove 64 (example SIF)
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Hot stove 64 (example SIF)

* Interlocks and safety trips at alarm levels higher than the control system.

* Intervention !! Example: SIF14 High dome temperature

SE LE

TIZA-0011-HHH Safety PLC

Tpyrometer1 > .. Siemens S7-300F

- Commando:

TIZA-0022-HHH VAN GAS

Tpyrometer2 > .. h J
LE |74|
BPCS PLC

Siemens S7-300 CPU

Tiid vertragiing

© SGK1 wordt na tjjdvertraging gesloten
. om BPCS programma mogelijkheid

- te geven om gecontroleerd van gas

. te gaan.
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Hot stove 64 (example SIF)
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New Cokes Oven Gasholder
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