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	Scope of work: Experience Update

QUESTIONNAIRE
	



	Company/Entity:
Contact Energy Limited (Hydro Group)


	Main activity group

(please check)
	 FORMCHECKBOX 

	1
	Generator user (owner)

	
	 FORMCHECKBOX 

	2
	Generator Manufacturer

	
	 FORMCHECKBOX 

	3
	Insurance Company, Reinsurance Company or Insurance Broker

	
	 FORMCHECKBOX 

	4
	Erection, Commissioning, Refurbishment, Maintenance, Consulting.

	
	 FORMCHECKBOX 

	5
	Research Centers and Universities

	Address:
PO BOX 25 Clyde 9341 New Zealand 


	Contact:

Colin McDonald

	e-mail:

colin.mcdonald@contact-energy.co.nz


	Telephone:  

64 3 440 0324   (this is the DDI number)

	Fax: 

64 3 440 0302

	This questionnaire has specific sections for each activity group.
PLEASE CHOOSE THE ONE THAT YOU FIT MOST.

The size of each specific section is reasonable. You can answer in a “skip if not applicable” basis, but we encourage you to participate in all sections where you feel comfortable to collaborate with this experience update, sharing your experience with the other groups.

	Notes about the fulfillment of this questionnaire: 

You can fill the questionnaire directly in your computer – please use the check boxes and use the grey expandable fields that allow you to input your text information - and send the resulting file per e-mail – please rename it adding your name. It is also possible to print the questionnaire and fill it by hand, although this is a “computer version” (printed copies do not show the grey fields). In this case you can use the back of the pages for more space – don’t forget to indicate the corresponding answers items. In case of multiple answers / examples please feel free to send tables with the pertaining data.
Note of the Convener: 
Please feel free to contact Alexander Gromow should you need any assistance concerning this questionnaire – alexander.gromow@gifel.com.br . In fact we appreciate your questions in order to help to level the Questionnaires’ results. These additional questions themselves may be part of the experience update’s report.
The validity of this Experience Update will rely on the quantity and quality of answers received therefore we are most interested in participate and collaborate with all the interested parties in order to gather these information and be able to elaborate a reliable conclusion report in the best possible way.




	1) Questionnaire with focus  on Users of Hydro Generators (owners)

	1.1) Are there standards recommending generator fire protection (GFP) in your country?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.1.1) If yes, which standards are these?

Not aware of any standards specifically for generators but we tend to use the NFPA standard as a guide for the overall powerstation fire protection.


	1.2) Do you recommend or install generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.2.1) What are the reasons for that?

Mainly an insurance requirement, but from personal experience all generator fires have gone out once the energy source has been removed


	1.3) Is there any difference between the present and past fire protection strategies on generators in your organisation?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.3.1) If your organization changed the protection strategy, what are the reasons for the change?
Effectiveness and saftey


	1.3.2) Do you intend to change the existing generator fire protection strategy in future and if so please give the reasons.

In the process of removing CO2 and installing water fogging systems with VESDA detection


	1.3.3) Do you have a single generator fire protection strategy to cover all the generators or do you have different strategies to cover different generators based on various factors? Please tick the relevant box:

 FORMCHECKBOX 
 - Single strategy    FORMCHECKBOX 
 - Multiple strategies         
   

	1.3.3.1) If your organisation has multiple strategies to cover fire protection of different generators  please tick and give brief explanation of the  factors which contributed to use different strategies, as follows:

	1.3.3.1.1) Generator Capacity (MVA)   FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No

Brief explanation note:      


	1.3.3.1.2) Insulation Type (epoxy, polyester, bitumen etc)    FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.3) Insulation Temperature Class (Class B, Class F etc)     FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.4) Location (remote, underground, surface etc)    FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.5) Cooling media (air, windings water cooled, etc)      FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.6) Winding design features (roebel, multiturn, soft solder joints etc)   FORMCHECKBOX 
 -Yes  FORMCHECKBOX 
 -No         Brief explanation note:      


	1.3.3.1.7) Generator Age   FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.8) Contamination (carbon dust, oil vapor etc)     FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Brief explanation note:      


	1.3.3.1.9) Other factors     FORMCHECKBOX 
 - Yes   FORMCHECKBOX 
 - No               

Please specify these other factors and give a brief explanation note:      


	1.4) Is there any requirement for the installation of generator fire protection made by a third party, for instance your insurance company or any authority having jurisdiction?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.4.1) If yes, is there any specific generator fire protection type recommended? Please specify.

No but they are happy with the water fog and VESDA combination that we are installing


	1.4.2) Is this a must or does it imply in reduction of insurance costs? 

 FORMCHECKBOX 
 - It is a must    FORMCHECKBOX 
 - No, in fact it implies in reduction of insurance costs

Please comment: Not absolutely clear and the there is no reduction in insurance cost but makes it easier to get groups interested in providing cover


	1.5) Did you have fire in any of your generators in the last 30 years? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
 If yes, how many? Two within the last 8 years in stations I am now responsible for, making a total of six cases that I have been involved with – see attachment


	1.5.1) Did they occur on the same type of generator? 
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
Please comment: Other than they were all air cooled vertical hydro units ranging from 5-120 MW


	1.5.1.1) What was the reason for the fire to start? Please tick the relevant box indicating the trigger factor. If you have experienced more than one fire over the last thirty years please copy the following table and fill it for each separate fire occurrence.

	1.5.1.1.1) Electrical Fault in the stator winding    FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information: All fires have been the results of defects that have developed into phase to phase faults (lot of energy able to be feed into fault).  Never seen a fire result from a straight earth fault


	1.5.1.1.2) Electrical fault in the rotor winding    FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information: Have seen a pole to pole connection vapourise and while there was considerable arc splatter there was no fire 


	1.5.1.1.3) Electrical fault in the exciter housing    FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information: Have seen a couple of slipring catherine wheels as the result of carbon brush failures but no fire as the result.


	1.5.1.1.4) Mechanical Fault in bearings    FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information:      


	1.5.1.1.5) Other Mechanical faults    FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information:      


	1.5.1.1.6) Any other?     FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No               

Additional information:      


	1.5.2) Please provide the following information on the units where fires occurred in the last twenty years. If you have experienced more than one fire over the last thenty years please copy the following table and fill it for each separate fire occurrence.

	1.5.2.1) Was the unit equipped with fire protection equipment?   

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
If Yes, what is the extinguishing media? (Eg. CO2, water, etc). If the media is chemical, please give the name. CO2
  

	1.5.2.2) Did the fire protection system work according to the design specification? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.5.2.3) Was the fire extinguished solely by the installed generator fire protection system without any additional external help?      

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.5.2.4) Did the fire spread outside the generator? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.5.2.5) Give a brief description of the damage to the generator and surrounding: In all cases the fire was contained within the generator winding enclosure.  

The most recent case (7yrs ago) damage confined to  a section of the bottom endwinding - copper lost and fire damage to a little under a third of circumference.

The next case (9yrs ago) there was significant copper lost and fire damage to the top endwinding area of the machine, extending approx 1/2 way around the stator.

Cases 3 and 4 (12 -14 yrs ago) there was some copper lost in phase lead and fire damage to approximately a third of the top endwinding. 

Other experience is outside 20 year window 



	1.5.2.6) Were there any direct or indirect fatalities as a result of the fire started in the generator?
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.5.2.7) Was the fire protection designed to trigger automatically in an event of a fire or/and heat detection? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.6) Do you have different types of fire protection systems within the generators installed in your power plants? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

	1.6.1) If no, please indicate which is your sole fire protection system:

 FORMCHECKBOX 
 - CO2
 FORMCHECKBOX 
 - Water Spray

 FORMCHECKBOX 
 - Inergen

 FORMCHECKBOX 
 - Other

If other please indicate here which:

     


	1.6.2) If yes, please indicate which are you’re the different fire protection systems you have installed:

 FORMCHECKBOX 
 - CO2 - how many units? 4
 FORMCHECKBOX 
 - Water Spray - how many units? 8
 FORMCHECKBOX 
 - Inergen - how many units?      
 FORMCHECKBOX 
 - Other - how many units?      
If other please indicate here which:

     


	1.6.3) In the case of CO2 please indicate the pressure system use used:

 FORMCHECKBOX 
 - High pressure

 FORMCHECKBOX 
 - Low pressure

Any comment on this issue?

Will eventually be remove and replaced with a water fogging system, but not a high priority at this stage.  We have removed the CO2 from the other station because it released more into the lower galleries than into the machine enclosure and posed a signification risk to staff on the station, if working at lower levels when the CO2 was discharged


	1.6.4) Do you have generators with open circuit ventilation?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
If yes, which kind of fire protection, if any, do they have?

     


	1.7) In your opinion/experience what is the most efficient fire extinguishing media? Water fog


	1.7.1) Which media is harmful to the machines? none if there has been a fire, water not good if there is an accidental discharge so effort put into the design to avoid this possibility


	1.7.2) Which media is harmful to the human health? CO2 or any gas


	1.7.3) Is there any environmental concern bound to any media currently in use? Greenhouse gas


	1.8) Do you specify measures to prevent accidents to personnel?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify: The normal fire alarm and red flashing lights.  Planning to remove all CO2


	1.8.1) Do you specify measures to prevent damage to machine?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify: Installing VESDA detection systems and require both a VESDA level 4 activation plus a differential protection relay operation before water is actually discharged into the generator.  There is a manual discharge capability, but it still requires the VESDA level four activiation.


	1.9) By what means is the existing generator fire extinguishing system is designed to release?  FORMCHECKBOX 
 Automatically 

 FORMCHECKBOX 
 Manually or 

 FORMCHECKBOX 
 Either automatic or manual. 

If you have   different fire protection systems please repeat the answer to each different fire protection system.  – see attachment


	1.9.1) What is your opinion or preferred method, as to how the generator fire extinguishing system should be released? As stated in 1.8.1


	1.10) How is the fire detected in your generators? Please tick the box.

 FORMCHECKBOX 
 - Heat           
 FORMCHECKBOX 
 - Smoke          
 FORMCHECKBOX 
 - Manual (By personnel)          
 FORMCHECKBOX 
 - Generator Electrical Protection relay operation plus one of above device operation             
 FORMCHECKBOX 
 - Any other; please specify:       


	1.11) How do you prevent unwanted (unnecessary-accidental) release of generator fire extinguishing system? (Eg- dual detection method) 

Please specify here: As stated in 1.8.1


	1.11.1)  At your present installation did you have unwanted (unnecessary-accidental) release of generator fire extinguishing system with consequent release of extinguishing media?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
If yes, please specify: 
Number of unwanted (unnecessary-accidental) releases of fire protection per unit per year: The CO2 system was prone to accidental releases, usually human error, made worse by the fact that it was not a dual activation system 
Outage duration that resulted due to clean up: 1 hour
If you know the reason of these incidents, please specify? Human error


	1.12) In an event of fire is detected by the devices installed (eg. Smoke, heat etc), will extinguishing media release immediately without any delay or any manual interference?  

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If No, please inform the steps of releasing the extinguishing media: As stated in 1.8.1


	1.13) Do you consider bearings as a potential fire hazard for generators?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.13.1) Are your generator fire protection systems designed to fight bearing fires? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No    FORMCHECKBOX 
 - Do not know


	1.14) Do you specify provisions to remove fire extinguishing media?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
If yes, for water –spray: does it include provisions for decontamination in case of water? 

Please specify here: For water fog limited water is dicharged and machine would required a dryout of surface water.  Water would normal only be discharged when there had been a genuine fire
If yes, for CO2: do you have an exhaust system that removes the media out of the room?

Please specify here: For CO2 we have extraction fan that clear the CO2 from the lower galleries as it drains down


	1.15) Do you specify automatic open/close relief vents on the generator housing to relieve excessive inrush extinguishing media pressure while maintaining extinguishing media concentration within the generator housing for the specified extinguishing time?
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.16) What is the maximum number of machines protected by one storage? 8
Please specify the extinguishing media: water


	1.16.1) Do you have main and reserve storage for each group of protected machines?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify here:      


	1.17) What is the future trend for extinguishing media? In my case water fog


	1.18) What is the future trend for fire detection? Again in my case VESDA smoke detection


	1.19) In case of fire, smoke constitutes a major problem on visibility, orientation, breathing capacity, etc. Therefore it is desirable to provide adequate means of combating while involving minimum risk to personnel. In this line please check which additional provisions you do foresee in your plants:

 FORMCHECKBOX 
 - routine personnel fire fighting and fire escape training

 FORMCHECKBOX 
 - clearly indicated (illuminated large numbers located low) escape routes

 FORMCHECKBOX 
 - breathing apparatus (with pertinent use training) or air line system

 FORMCHECKBOX 
 - emergency lightning located low and personnel own miner type hand lamps

 FORMCHECKBOX 
 - areas subject to CO2 clearly indicated, with door interlocks, acoustic and visual alarms 

 FORMCHECKBOX 
 - use of odorized CO2 only with routine crew recognition training on the fragrance used

 FORMCHECKBOX 
 - plant ventilation system tested not to recirculate smoke in to the housing in case of fire

 FORMCHECKBOX 
 - routine check of the generator housing and proper maintenance of openings, doors, etc.

 FORMCHECKBOX 
 - others, please specify:      
 FORMCHECKBOX 
 - all of the above

 FORMCHECKBOX 
 - none of the above

Comments on this issue: Believe that the warning systems and training that are already in place cover the requirements.  Generator fires are generally self extinguishing, and the company policy is that fire fighting is left to the professionals.  There are regular trial evacuation and alarms and lighting are checked regularly.  If staff are working in dangerous spaces where O2 levels could fall below life sustaining levels they are required to take an escape breathing kit with them.


	1.20) Considering the existence of the recently launched standards (for instance NFPA 851), is there a need of any additional specific international standard on generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any additional comment? Please state here: Personally don't believe that generator fire protection as distinct from fire detection is really necessary


	1.21) According to your opinion, is there any question that is missing in this part of the questionnaire?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state it here:      



	4) Questionnaire with focus on Erection, Commissioning, Refurbishment, Maintenance and Consulting Companies.

	Please focus your answers depending upon your specialty: Erection, Commissioning, Refurbishment, Maintenance or Consulting and feel free to collaborate with answers to as many questions you deem to be able to contribute with your experience.

	4.1) In your experience, have you dealt with hydro generators that were damaged by fire? 

X FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please indicate the tasks you were involved with and list some basic machine data of the equipment itself:  Decide the solution/repair method, produce any specification required and supervise the repair work and project management.  Obviously in the earlier days also did all tasks to show workers how I wanted thinks done.  

The most recent machines were 45MVA - 4 parrallel circuit lap wound units, that had been resin injected, to fill internal voids and prolong the life.  The two units before that were 120MW units with epoxy windings, but had unusual endwinding taping system that was suspectable to moisture absortion.  The 1984 unit was a 36MW wave wound unit with an epoxy winding and polyester caps.     



	4.1.1) Were the damaged generators equipped with fire a protection system? 

X FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, which type?  See 1.5.2.1    


	4.1.2) Did the fire protection system work? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No See 1.5.2.2


	4.1.2.1) According to your expertise, did its function help to reduce the extent of the damages caused by the fire?

 FORMCHECKBOX 
 - Yes   X FORMCHECKBOX 
 - No
Any additional comment and or information?      


	4.1.3) Was the equipment recuperation cost covered by insurance? 

x FORMCHECKBOX 
 - Yes   x FORMCHECKBOX 
 - No  The earlier unit were all self insured but the last 2 unit were subject of insurance claims

	4.1.3.1) Were you requested by the insurer to issue a report telling the real extend of the damages caused by the fire and/or by the extinguishing method used in the case? 

X FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any additional comment and or information?  The insurance also had their own loss adjuster investigate the claim    


	4.2) According to your experience, do you recommend the use of generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	4.2.1) If yes, which type? Why?  See answers in section 1    


	4.3) Taking into consideration your experience, do you have any general recommendations concerning hydro generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify them here:  See answers in section 1    


	4.3.1) Do you have any specific comment for the hydro generator manufacturers regarding the generator fire protection? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state them here:  See answers in section 1    


	4.3.2) Do you have any specific comment for the hydro generator users regarding the generator fire protection? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state them here:  See answers in section 1    


	4.4) According to your opinion, is there any question that is missing in this part of the questionnaire?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state it here:      



	Brazilian Regular Member of SC-A1: Erli Ferreira Figueiredo

< erliff@uol.com.br >

	Convener of Working Group A1.02-3: Alexander Gromow (GIFEL-Brazil)

<alexander.gromow@gifel.com.br>
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