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AlMOTERIGIECT

1i0° develop a new HAZOP leaching module to
identify, hazards and operabdility: CONCERNS 1N PFOCESS
Industry: plants: e module will oe tarlor designed to
encourage student interest and-learning effectiveness
Py, INcorporating a numper ofi stumulating and
creative Interactive case study examples.



PIOJECTI DESCHIPLION

Hazards and’ Operability. (HAZOP) study 1Is an
analysissmethod" which identifies and minimizes the
nazards ofia process and Improves itsieffectiveness. It
IS’ currently: part ofi a finalfyear Iecture course and
part ofia practical exercises in the kinal Year Design
Project but the HAZOP study module will* e
modified” and integrated: mnto: a new Industrial

diraining Unit CoUrse.



CUENTNEACHINGIRIORIEM'S

Tihe challengeswith running the HAZOR
EXELCISE 1N the existing CoOUrSe modle are:

studentdiffiictitiesuniusingaliinformaton they have
acguiredaniseveral |ecture courses andadapting tortnis

gualitative assessment approachrusedin performing
HIAZOPSTUdIes

somewhatneavy/ andrdry theory/ withintthe: HAZOR
|eCtUres



ClUrrEntalieaching RProkiems

the HAZOPanaly/sisinyvolves time=-consuming:Study
and final=year: students may. miss Some Key: SESSIoNS
duetojon huntng

the absence ofian absolute Correct numerical answer: to
HIAZOP s a diffictlconcepTor: sttidents to
appreciate

the development ofithis conceptwith the students
presents ditfictltiesrandis time consunming: for: fraculty
PECAUISE the currentapproachinvolves developing
nUumMerous alternatives



&S RIOJECTION]ECHIVES

ihe main learning objective In terms ofithe HAZOR
Studyz s that by the end ofithe module students will:

« Thetter tnderstand the basic HAZOP procecure

Orther: key objectivesiwillthave e 1o provide students
with valtuable experiences for workplace skills
development through:

- Role playing meetings
- Communicating in groups

- Working in a team



&S RPROJECTIORJECTIVES

Multidisciplinaryactivity
- Working in a simulated “Design Office” environment

« B Systematic thinking; problemisolving skillsianc
analy/sis

« ey wide-ranging knowledge base applications

Evaluation and reflection assessments for: the HAZOP
Jeaching Vodule



Plan of Actions to Satisfy the T&L
Objectives

1. Guidelines on “role tasks> will be given.

2. Guidelines on “performing well in meetings” will be

included.

3. “Team selection” and *“good team characteristics”

willtoe presented inithe module:

47 Participants from other subject disciplines willtoe
Invited to the HAZOP meetings to'make them
multidisciplinary.



Plan of Actions Satisfy the T&L
Objectives

o ime schedules andiconstraints walltoe imposed to
achieve targetsand deadlines typical ofiDesign
OffiCe pressure.

0. Exampleswill'be provided in the module to direct
the students to tiinkiindepenadently, systematically,
andsolve problemsiusing the imteractive simulation
examples provided by CEL:

/- Anevaluation and reflection assessment processwill
pe carried out by nolding a Sseries of:meetings With
the students who take the HAZOP Teaching Module
In Dec04/Jan05.
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Key Novel Features

A NUMpBEr:-ofinovelfeatlresthave DEeN Proposed to
make the module stimulating.

IS Introduce the HAZOP concept tNrotgiTalSERIES Of
Questions and - AnNSWEFS.

2. hine development offantattractive andsstmulating
hi&lointeractive Case Study Unit — thiswallfoe the
focus ofithe new HAZOPR lieaching Module.
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Schematic Dia
Teachin

Scenario Example 2- No flow- Pump Overheat
Paossible Actions on A8

ram for HAZOP
Module

pressure indicator???

|

running dry I

Il

y

-make & pipeline design pressure 12 bara
-put a kick back line on pum

-put a relief valve on pump (RV-102)
-put a pressure indicator on pump ?7?




Schematic Diagram for HAZOP
Teaching Module

Possible Actions on Al4

I rv-103 |
ki | 1 W Rv-104

T, ‘5 J 103 |
{LAH b Overflow j ‘
T-102->if desiFn pressure is
12 bara, # will be ok but E

therewill be other operational
{a | and quality problems |'

V-10é

[4VA\

@ V-109
— RV-103E
e 1
= Q P-101 A




Key Novel Features

A “Multiple Choice Pre-test” will be designed for the
students to passoefore they can access the HAZOP Case
Study liraimng module.

A multiple choice answer: process Willoe introducedinto
the Case Study-unit:

A series ofiprompts Willibe developed toact as Case Study/
aids.

AlIStoliGuideworadsiand Prompt@uestions
DEfimtions 6L EHAZORP
A LLISC o Drawing Symiools

Automatic downloading ofithe HAZOP Analysis results to
complete the HAZOP Actions matrix report.
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Guidewords for HAZOP Study

PARAMETER

APPLICATION

EXAMPLE

FLOW

No Flow

Wrong routing, complete
blockage, slip plate,
incorrectly fitted non return
valves, burst pipe, large
leak, equipment failure
(control valve or isolation
valve, or pump, vessel etc.)

REVERSE

Reverse Flow

As above

MORE OF

More Flow

More than one pump,
reduced delivery head,
increased suction pressure,
static generation under high
velocity, pump gland leaks.

Less Flow

Line blockage, filter
blockage, fouling in vessels,
valves, etc. and restriction
of orifice plates.




Major Outcomes Expected from

Project

. Development of: Educational Software package

. Experience for'Students to Work in a Smallsleam
(4-10'people)

. EXperience for Students to Work in a
Multidisciplinary eam

. Experience for Students\Working in a Simulated
[Design Office Environment

. Better Student Understanding of: HAZOP
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