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HAZARD AND OPERABILITY METHOD

TeXVLKN yLa TOV EVTOTILOMO SuvNTIKWV KvOUVWYV O €val CUOTNLLA KOlL TOV EVTOTILOUO
NMPOPBANUATWY AELTOUPYLKOTNTOC TTOU EVOEXETAL VAL 0ONYNOOUV 0E EANATTWUATIKA
npoiovta Kot Slepyaoiec.

YrioBEteL otL Ta cupBavta KivdUvou rpokaAoUvTolL Ao AmoKALOELS armo oxedLaopoU N
Aeltoupylac.

H dtadikaoia avayvwplon anokAtoewv vrtofonBeital pe tn xpnon «AEEewv odnywvy.

OL Ag€elc obnyol £xouv otoyxo tnv KaBodriynon kot Steyepon N pavraoiac tng opadag
Katad TN Sltepevvnon evOEXOUEVWY QTTOKALOEWV.

Molotikn avaAuon



HAZARD AND OPERABILITY METHOD

MOANOI KINAYNOI ATMOKAIZEIZ TH2
KAI ENAEXOMENA YOIZTAMENHZ ANO MIA

YOIXTAMENA
[MPOBAHMATA

[MPOBAHMATA Ol KAl EMOYMHTH KAI IAANIKH AEITOYPFIKOTHTAS

2YNENEIEZ TOY2 KATAZTAZH




BHMATA HAZOP

Definition
*Define scope and objectives
*Define responsibilities
*Select Team

Preparation
*Plan the study

4| *Collect data

*Agree style of recording
*Estimate the time
*Arrange a schedule

Documentation and
follow-up
*Record the examination
*Sign off the documentation

*Produce the report of the
study

*Follow up that actions are
implemented

*Re-study any parts of system
if necessary

*Produce final output report

MNnyn: http://pagri.org/wp-content/uploads/2015/08/pdf/HAZOP Training Guide.pdf

Examination
*Divide the system into parts
*Select a part and define design intent

*ldentify deviation by using guide words on each
element

*ldentify consequences and causes
*ldentify whether a significant problem exists

*|dentify protection, detection, and indicating
mechanisms

*|dentify possible remedial/mitigating measures
(optional)

*Agree actions

*Repeat for each element and then each part
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AEXEIZ - OAHIOI

A€&gn odnyog (Guide Word) 2nuacia A&éEng odnyou
No or not ‘EANEIYN
More [lepioodTEPO
Less NIYOTEPO
As well as ETiTrp600¢eTa
Part of MepIKWG
Reverse ATTOKAIoNn/avTiBeTO
Other than AvVTIKOTAOTAON
Early Nwpitepa
Late KaBuoTepnuéva
Before Nwpitepa atrd Tn ouvnon oeipd
After ADVOTEDQ OTTO TN OUVNON osipd




OOPMA ANAOOPAZ HAZOP

No. Guide Element Deviation |Possible Consequences Safeguards Comments Actions Actions
Word Causes Required Assigned to
Assign Insert Describe Describe |Describe how | Describe what may |List controls Capture key Identify any | Record
each entry | deviation | what the the the deviation | happen if the (preventive or relevant rationale, |hazard who is
a unique |guide guide word |deviation [may occur deviation occurs reactive) that assumptions, mitigation or | responsible
tracking word pertains to reduce deviation |data, etc. control for actions
number used (material, likelihood or actions
process severity required
step, etc.)
Examples from Cleaning Agent Deviations that were used to explain HAZOP Guide Words
1 No Cleaning No Detergent Residues not Technicians Assumes Consider Engineer
Agent detergent |supply effectively removed, | check detergent |technicians can alarm for low
added reservoir leaving system in reservoir before reliably estimate | detergent
during empty an unclean state every cycle volume visually reservoir
cleaning level
cycle
2 Other Cleaning Wrong Technician Incorrect detergent | Cleaning log Many different Ensure Trainer
than Agent detergent |[retrieves may be ineffective | requires detergent technician
used wrong at removing verification of containers look training
detergent residues, leaving proper detergent | alike addresses
from system in an use. Detergentis detergent
warehouse unclean state labeled. selection

Nnyn: http://pari.org/wp-content/uploads/2015/08/pdf/HAZOP Training Guide.pdf
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HAZOP WORKSHEET
i_r:_f; Deviation Passible cause Consequence Action taken Action reguired
1. Hose pipe block. 1. Pemip ravintivns and 1. Line .shml'rfa’ be provided with
2. Shut off valve closed. ey ’ : sight glass.
NO No Flow vibration. Nothing special ;
3. Pump problem. 2. Possibility : 2. Hose pipe end should be kept
Fonabiliyef an-muy. plugged with stopper.
1. Strainer choclked. T Sirr}ﬁ:{).;};g:ﬁibe cleaned
LESS Less Flow 2.Partial blockage Process disturbance Nothing special 2. Chaeh Tt sxtssne that ol valves
in the line are open.
1. Conductivity of the hose should
be checked up periodically.
1. Excessive differential 2. Earth resistance of line should
pressure 1. Excessive static T e T be checked up.
MORE More Flow electricity charge may ‘f?';h P
2.Pump surging ignite the leak gas WL 3. Ensure that jumpers are
provided in all the flanges.
4. Proper bonding of union joints
should be ensured.
Due to thermal expansion Pressurization and ’ N—— i
MORE Y% of liguid trapped between | subsequence bursting of L mdchazm saliailidde
pressure i ! i provided.
any rwo vaive the line
1.Twe isolation valve should be
provided in each cold flare line.
2. The cold flare lines should be
protected against breaking in
. ] y L _ ) stormty weather.
AS WELL Fikaga Le?aff:agg ﬁ om flare, Spillage and Possibility _ Sm:gfe mfvfz 8, Dt it shosdid 15
AS Union joints, hose of fire isolation provided i
replaced by flange joints.
4. Hose should be rested after
every three months to ensure that
it bears a pressure of
37.5Kg/em?2.
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EKTTALOEUTIKO EPYAAELD
https://cbe.ust.hk/hazop/4round/



