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ATTACHMENT A: PROCESS AND INSTRUMENTATION DIAGRAM 
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ATTACHMENT B: HAZOP TEMPLATE 

Project: Modelling and experimental study of protected zone ventilation in industrial working environment      
Node:  1 

Page 
 

 

Ref Guideword Causes Consequences Safeguards Recommendations Action Date/Sign 

Not 
likely 

No flow Pipe is 
blocked/bent 

Fan wear. Will 
create under 
pressure in 

working part of 
pipe 

Use flow meter by fan 
and at outlet. Make 
sure the flow levels 

are approximately the 
same 

Check the duct set up 
before turning on the 

fan. Check flow 
meters 

Turn off the fan 
again and follow the 
recommendations 

 

Not 
likely 

Reverse flow Fan runs the wrong 
way 

Faulty 
measurements 

during experiment 

Check that the flow 
from the fan is correct 

Adjust the fan speed 
and direction of 
rotation to the 
desired setting 

Turn off the fan 
again and follow the 
recommendations 

 

Low 
risk 

More flow Fans runs too fast Faulty 
measurements 

during experiment 

 Adjust the fan speed 
to the correct speed 

Adjust the fan speed 
to the correct speed 

 

Low 
risk 

Less flow Fans runs too slow Faulty 
measurements 

during experiment 

 Adjust the fan speed 
to the correct speed 

Adjust the fan speed 
to the correct speed 

 

Low 
risk 

Higher or lower 
temperature in 
thermal 
manikin 

Wrong current 
level for heat 

cables 

Thermal manikin 
hotter than desired 

may cause fire or 
burns in extreme 

cases 

Make sure the 
electrical equipment 

is set up correctly, 
following the 
equipment’s 

quidelines 

Follow the 
equipment’s 

guidelines. Make sure 
the manikin’s material 

can stand high 
temperature 

Adjust input watt 
level to adjust 

temperature of heat 
cables 
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Project: Modelling and experimental study of protected zone ventilation in industrial working environment      
Node:  1 

Page 
 

 

Ref Guideword Causes Consequences Safeguards Recommendations Action Date/Sign 

1 More flow Leakage Danger of 
suffocation 

Correct operation    
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ATTACHMENT C:  TEST CERTIFICATE FOR LOCAL PRESSURE TESTING 

 

Trykkpåkjent utstyr:  

Benyttes i rigg:  

Design trykk for utstyr (bara):  

Maksimum tillatt trykk (bara):  
(i.e. burst pressure om kjent) 

 

Maksimum driftstrykk i denne rigg:  

 

Prøvetrykket skal fastlegges i følge standarden og med hensyn til maksimum 
tillatt trykk. 

Prøvetrykk (bara):  

X maksimum driftstrykk: 
I følge standard 

 

Test medium:  

Temperatur (°C)  

Start tid:  Trykk (bara):  

Slutt tid:  Trykk (bara):  

Maksimum driftstrykk i denne rigg:  

 

Eventuelle repetisjoner fra atm. trykk til maksimum prøvetrykk:……………. 

Test trykket, dato for testing og maksimum tillatt driftstrykk skal markers på 
(skilt eller innslått) 
 
 
 
             
Sted og dato       Signatur 
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ATTACHMENT  D: HAZOP PROCEDURE (TEMPLATE) 

Project:       
Node:  1 

Page 
 

 

Ref# Guideword Causes Consequences Safeguards Recommendations Action Date/Sign 

 Not clear 
procedure 

Procedure is to ambitious, 
or confusingly 

     

 Step in the 
wrong place 

The procedure can lead to 
actions done in the wrong 
pattern or sequence 

     

 Wrong actions 

 
Procedure improperly 
specified 

     

 Incorrect 
information 

Information provided in 
advance of the specified 
action is wrong 

     

 Step missing 

 
Missing step, or step 
requires too much of 
operator 

     

 Step unsucessful Step has a high probability 
of failure 

     

 Influence and 
effects from 
other 

Procedure's performance 
can be affected by other 
sources 
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ATTACHMENT E: PROCEDURE FOR RUNNING EXPERIMENTS 

 

Prosjekt 
Energilabprosjekt: EKB-Lab: Diffuser co-flow (Ina 
Helene Thune) 
Modelling and experimental study of protected zone 
ventilation in industrial working environment Dato 

 
Signatur 

Apparatur 
Diffuser experiment with air curtain and LAF co-flow 

  

Prosjektleder 
Guangyu Cao 

8.5.2017 

 
 
 

 Conditions for the experiment: Completed 

 Experiments should be run in normal working hours, 08:00-16:00 during 
winter time and 08.00-15.00 during summer time. 
Experiments outside normal working hours shall be approved. 

 

 One person must always be present while running experiments, and should 
be approved as an experimental leader. 

 

 An early warning is given according to the lab rules, and accepted by 
authorized personnel. 

 

 Be sure that everyone taking part of the experiment is wearing the necessary 
protecting equipment and is aware of the shut down procedure and escape 
routes. 

 

 Preparations Carried out 

 Post the “Experiment in progress” sign.   

 Hang up black blanket (to be able to see smoke profile)  

 Turn on the fan to supply air through the diffuser nozzle, and check outlet 
velocity at 10 different locations that the flow has an even velocity 

 

 Measure initial air temperature in the room. Check at 3-4 different heights to be 
sure there is little thermal stratification 

 

   

   

   

 During the experiment  

 Measure velocity at all relevant locations  

 Measure pollution concentration in breathing zone  

 Control of tracer gas dosage  

 End of experiment  

 Shutting the supply of tracer gas  

 Turn off fans and heat source   

 Remove all obstructions/barriers/signs around the experiment.  

 Tidy up and return all tools and equipment.  

 Tidy and cleanup work areas.  
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 Return equipment and systems back to their normal operation settings  
(fire alarm) 

 

 To reflect on before the next experiment and experience useful for others  

 Was the experiment completed as planned and on scheduled in professional 
terms? 

 

 Was the competence which was needed for security and completion of the 
experiment available to you? 

 

 Do you have any information/ knowledge from the experiment that you 
should document and share with fellow colleagues? 

 

 
 
Operator(s): 

Navn Dato Signatur 
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ATTACHMENT F: TRAINING OF OPERATORS 

Prosjekt 
Modelling and experimental study of protected zone ventilation in 
industrial working environment Dato 

 
Signatur 

Apparatur 
Klimarom 

  

Prosjektleder 
Guangyu Cao 

8.5.2017 

 
 
 

 Knowledge about EPT LAB in general  

 Lab 

 Access 

 routines and rules 

 working hour 

 

 Knowledge about the evacuation procedures.  

 Activity calendar for the Lab  

 Early warning, iept-experiments@ivt.ntnu.no  

   

 Knowledge about the experiments  

 Procedures for the experiments  

 Emergency shutdown.  

 Nearest fire and first aid station.  

   

   

   

 
I hereby declare that I have read and understood the regulatory requirements has received 
appropriate training to run this experiment and are aware of my personal responsibility by 
working in EPT laboratories. 
 
Operator(s): 
 

Navn Dato Signatur 

Ina Helene Thune 8.5.2017  
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ATTACHMENT G: FORM FOR SAFE JOB ANALYSIS 

SJA name: 

Date: Location:  

Mark for completed checklist:   

 

Participators: 

   

SJA-responsible:   

 

Specification of work (What and how?): 
 

Risks associated with the work:  

 

Safeguards: (plan for actions, see next page): 
 

Conclusions/comments: 
 

 

Recommended/approved Date/Signature: Recommended/approved Date/Signature: 

SJA-responsible:  HSE responsible:  

Responsible for work:   Other, (position):  
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HSE aspect Yes No NA Comments / actions Resp. 

Documentation, experience, qualifications 

Known operation or work?      

Knowledge of experiences / incidents from 
similar operations? 

     

Necessary personnel?      

Communication and coordinating 

Potential conflicts with other operations?      

Handling of an eventually incident (alarm, 
evacuation)? 

     

Need for extra assistance / watch?      

Working area 

Unusual working position      

Work in tanks, manhole?      

Work in ditch, shaft or pit?      

Clean and tidy?      

Protective equipment beyond the personal?      

Weather, wind, visibility, lighting, 
ventilation? 

     

Usage of scaffolding/lifts/belts/ straps, anti-
falling device? 

     

Work at hights?      

Ionizing radiation?      

Influence of escape routes?      

Chemical hazards 

Usage of hazardous/toxic/corrosive 
chemicals? 

     

Usage of flammable or explosive chemicals?      

Risk assessment of usage?       

Biological materials/substances?      

Dust/asbestos/dust from insulation?      

Mechanical hazards 

Stability/strength/tension?      

Crush/clamp/cut/hit?      

Dust/pressure/temperature?      

Handling of waste disposal?      

Need of special tools?      

Electrical hazards 

Current/Voltage/over 1000V?      

Current surge, short circuit?      

Loss of current supply?      

Area 

Need for inspection?      

Marking/system of signs/rope off?      

Environmental consequences?      

Key physical security systems 

Work on or demounting of safety systems?      

Other      
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APPARATURKORT / UNITCARD 
 

Dette kortet SKAL henges godt synlig på apparaturen! 
This card MUST be posted on a visible place on the unit! 

 
 

Apparatur (Unit) 

Diffuser experiment with air curtain, uniform downward flow and manikin 

Prosjektleder (Project Leader) Telefon mobil/privat (Phone no. mobile/private)  

Guangyu Cao +4791897689 

Apparaturansvarlig (Unit Responsible) Telefon mobil/privat (Phone no. mobile/private)  

Guangyu Cao +4791897689 

Sikkerhetsrisikoer (Safety hazards) 
N2O gas leakage. Do not touch the manikin while it is plugged in.  
 

Sikkerhetsregler (Safety rules) 
Fans and manikin should be switched off when not in use. Do not interfere with the gas without the consent of Unit 
Responsible.  
 

Nødstopp prosedyre (Emergency shutdown) 
Switch off fans and unplug manikin. Shut the tracer gas supply by closing valve on tank.  
 
 

 
 

Her finner du (Here you will find): 
Prosedyrer (Procedures) In the room 

Bruksanvisning (Users manual) In the room 

 
Nærmeste (Nearest) 

Brannslukningsapparat (fire extinguisher) 1.floor VVSLab(syd) 

Førstehjelpsskap (first aid cabinet) 1.floor VVSLab(syd) 

 
 
NTNU 
Institutt for energi og prosessteknikk 

  
 
SINTEF Energi 
Avdeling energiprosesser 

 
Dato 
 

  
Dato 
 

 
Signert 
 

  
Signert 
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FORSØK PÅGÅR /EXPERIMENT IN PROGRESS 
 

Dette kortet SKAL henges opp før forsøk kan starte! 
This card MUST be posted on the unit before the experiment 

startup! 
 

Apparatur (Unit) 

Diffuser experiment with air curtain, uniform downward flow and manikin 

Prosjektleder (Project Leader) Telefon mobil/privat (Phone no. mobile/private)  

Guangyu Cao +4791897689 

Apparaturansvarlig (Unit Responsible) Telefon mobil/privat (Phone no. mobile/private)  

Guangyu Cao +4791897689 

Godkjente operatører (Approved Operators) Telefon mobil/privat (Phone no. mobile/private)  

Ina Helene Thune +4799434023 

Prosjekt (Project) 

Energilabprosjekt: EKB-Lab: Diffuser co-flow (Ina Helene Thune) 
 
Modelling and experimental study of protected zone ventilation in industrial working environment 
 
Forsøkstid / Experimental time (start ‐ stop) 
03.05.17 – 01.07.17 
 

Kort beskrivelse av forsøket og relaterte farer (Short description of the experiment and related hazards) 

Measuring velocity from diffusers and in the critical area between the plumes and downward flow. Measuring 
the pollutant concentration in the breathing zone of manikin. The door should be closed during 
measurement. No touching manikin while it is plugged in.  
 
 
 

 
NTNU 
Institutt for energi og prosessteknikk 

  
SINTEF Energi 
Avdeling energiprosesser 

 
Dato 
 

  
Dato 
 

 
Signert 
 

  
Signert 
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Spørreskjema 

Inneklima og arbeidsmiljø  

Dette spørreskjemaet omhandler inneklimaet på din arbeidsplass og mulige symptomer som du 

kanskje opplever.  

 

BAKGRUNNSINFORMASJON  

 Kjønn 

o Mann 

o Kvinne 

 Alder 

o 20-30 

o 31-40 

o 41-50 

o 51-60 

o >60 

 Avdeling 

o FYLL INN 

 Type arbeidsplass 

o Smelta 

o Støperi 

o Greplass 

o Annet 

 Hvor lenge har du jobbet i denne bygningen? 

o FYLL INN 

 Gjennomsnitt antall timer tilbrakt i lokalet 

o 15-35 t/uke 

o Mer enn 35 t/uke 

 Overtidsarbeid 

o Sjelden 

o Mindre enn 20 t/mnd 

o Mer enn 20 t/mnd 

 Røyker du? 

o Ja 

o Nei 

 Bruker du kontaktlinser? 

o Ja 

o Nei 

 Har du noe problemer med allergiske reaksjoner i øyne og nese? 

 Blir du lett irritert i øyne eller luftveier av tobakkrøyk, sterke lukter eller eksos? 

 Blir du ofte forkjølet eller får ofte andre infeksjonssykdommer 

Hvert spørsmål besvares med 

o Ja 

o Nei 



o Andre kommentarer (FYLL INN) 

ARBEIDSMILJØ 

 Har du vært plaget i løpet av de siste tre månedene av noen av følgende faktorer på 

arbeidplassen sin? 

o Trekk 

o For høy temperatur 

o Varierende romtemperatur 

o For lav romtemperatur 

o Innestengt/dårlig luft 

o Tørr eller fuktig luft? 

o Ubehagelig lukt? 

o Støv og skitt 

NÅVÆRENDE SYMPTOMER 

 I løpet av de siste tre månedene, har du opplevd noen av følgende symptomer? 

o Tretthet/slapphet 

o Hodepine 

o Kvalme/svimmelhet 

o Kløe, svie eller irritasjon i øyne 

o Irritert, tett eller rennende nese 

o Hoste 

o Vanskeligheter med å sove 

Hvert spørsmål besvares med 

o Ja, ofte (hver uke) 

o Ja, noen ganger 

o Nei, aldri 

 Hvis du har opplevd plager, tror du det skyldes inneklimaet på arbeidsplassen? I så fall 

hvilke? 

o Ja 

o Nei 

o Jeg vet ikke 

o FYLL INN 

 Har du vært sykemeldt i løpet av de siste 12 månedene på grunn av symptomer du mener 

skyldes arbeidsmiljøet?  

o Ja 

o Nei 

 Har du vært til legen i løpet av de siste 12 månedene på grunn av symptomer du mener 

skyldes arbeidsmiljøet? 

o Ja 

o Nei 

 Problemer med romtemperaturen? 

o For kaldt om vinteren 

o For kaldt til andre tider 

o For varmt om sommeren 

o For varmt til andre tider 



o Annet 

 Hvordan kontrollerer du temperaturen ved din arbeidsplass? 

o Kontrollerer det gjennom oppvarmingssystem 

o Ved å åpne et vindu eller lignende 

o Jeg kan ikke kontrollere noe som helst 

LUFTKVALITET 

 Hva synes du om luftkvaliteten på arbeidsplassen 

o Veldig god  

o God   

o Akseptabel 

o Dårlig 

o Veldig dårlig 

 Problemer med luftkvaliteten 

o Verre tidlig om morgenen 

o Verre om ettermiddagen 

o Forskjellig fra sted til sted 

o Ikke bra nok mulighet for fjerning av røyk og andre partikler 

 Hvordan kontrollerer du luftkvaliteten? 

o Ved å åpne vinduer eller andre åpninger 

o Ved å justere ventilasjonen (bryter) 

o Jeg kan ikke kontrollere noe 

o Jeg har ikke behov for å kontrollere luftkvaliteten 

 Anser du utelufta som mer eller mindre «frisk» enn lufta fra ventilasjonssystemet? 

o Utelufta er friskere 

o Utelufta er mindre frisk 

o Omtrent like frisk 

 

 

 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	

	
	
	


	
	
	
	
	
	
	
	
	
	

	


	
	
	
	

	
	

	

	
	

	
	
	
	
	
	
	
	
	

	
	

