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	Scope of work: Experience Update

QUESTIONNAIRE
	



	Company/Entity:
Merdian Energy Limited, New Zealand


	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.

	
	 FORMCHECKBOX 

	5
	Research Centers and Universities

	
	 FORMCHECKBOX 

	6
	Consulting Companies

	Address:
PO Box 2454, 322 Manchester St, Christchurch 8140, New Zealand  


	Contact:

Malcolm Preston

	e-mail:

malcolm.preston@meridianenergy.co.nz


	Telephone:  

+64 3357 9742

	Fax: 

+64 3357 9742

	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 (therefore we did not number the pages) - 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. For our works’ sake we do prefer computer filled questionnaires
Note of the Convener: 
Please feel free to contact Alexander Gromow should you need any assistance concerning this questionnaire – a.gromow@gromow.com (new). 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?

No, there are not specific New Zealand standards for hydro generator fire protection. However we do follow some recommendations of the following standards:

- NFPA 851 "Recommended Practice for Fire Protection for Hydroelectric Generating Plants"

- NFPA 12 "Standard on carbon dioxide extinguishing systems"

- NFPA 2001 "Standard on clean agent fire extinguishing systems"

- NFPA 750 "Standard on water mist fire protection systems"
- Australian Standard AS 4214 "gaseous fire extinguishing systems"





	1.2) Do you recommend or install generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	1.2.1) What are the reasons for that?

Prevent major damage to generators, minimise risks to personnel on site, minimise risks of generator fire spread to other parts of the powerhouse.

Appropriately designed and maintained generator fire protection systems are a good "insurance policy" to minimise fire damage to generators, and to ensure quick turnaround from a fire condition to return to generating service in as short a possible time. Without generating fire protection systems we would find ourselves at increased risk of fire damage, and also an increased risk of generator unit downtime due to fire damage. This is not a position we want to be in, and we see generator fire protection systems as a good risk mitigation measure.  



	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?
More focus on reducing fire risks to personnel, rather than focussing on the generating plant alone


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

No


	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: All of Meridian's hydroelectric generators above 10 MVA capacity have a generator gaseous fire extinguishing system


	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: 
The risks of a generator fire to personnel have higher consequences in underground power stations compared to surface power stations. We undertake a risk assessment to determine emergency egress times for personnel which is an input into deciding whether the generator fire protection system should employ a clean agent gas to minimise risks to personnel, or whether a CO2 system would be adequate.  



	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.

     


	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:      


	1.4.3) Is there a joint work between the technical department and the department responsible for the insurance of the plant (s) considering the cost reductions that may be achieved by reducing the risk by means of appropriate fire protection methods?
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Please comment if applicable:      


	1.5) Did you have fire in any of your generators in not least than the last 20 years?
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
 If yes, how many? 2


	1.5.1) Did they occur on the same type of generator? 
 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
Please comment: The fires occurred on the same 2 unit power station, the generators are of identical design.   

Please refer updated answers to questions 1.5.1.1, 1.5.2, 1.9 using your template downloaded from http://www.gromow.com/CIGRE/Form-for-multiple-machines-Users.doc sent separately 



	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 in not least than the last 20 years please copy the following table and fill it for each separate fire occurrence (please indicate the corresponding fire years).

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

Additional information:      


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

Additional information:      


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

Additional information: excitation connections to the generator failed causing the leads to "flap" free and shear off a large proportion of the end windings resulting in a generator fire. 


	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: an item of steel was left behind in the generator enclosure following routine maintenance. The item caused an electrical fault in the stator, resulting in a generator fire.


	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 not least than the last twenty years. If you have experienced more than one fire over the time your answer is covering, copy the following table and fill it for each separate fire occurrence (please specify the time span or the occurrence years).

	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: 2/3rds of the generator stator windings were damaged and had to be replaced. Other fire damage was minimal, but required a significant clean up effort inside the generator enclosure. 


	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? 32
 FORMCHECKBOX 
 - Water Spray - how many units?      
 FORMCHECKBOX 
 - Inergen - how many units? 7
 FORMCHECKBOX 
 - Other - how many units?      
If other please indicate here which:

     


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

 FORMCHECKBOX 
 - High pressure

 FORMCHECKBOX 
 - Low pressure

Any comment on this issue?

     


	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 mist


	1.7.1) Which media is harmful to the machines? water mist or water deluge


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


	1.7.3) Is there any environmental concern bound to any media currently in use? Yes, the greenhouse gas potential of CO2, however this is considered very minor


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

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify: This question is too broad, do you mean to define this question to accidents related to generators?? Meridian has detailed Health & Safety procedures covering all works aspects carried out on our hydroelectric power station sites


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

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify: it is unclear what specifically the question refers to. Meridian has many practices and procedures in place to "prevent damage to machine". 


	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. 


	1.9.1) What is your opinion or preferred method, as to how the generator fire extinguishing system should be released? The preferred method is either automatic or manual.


	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:       


	1.10.1) Do you have any comment about the efficiency of these detectors (heat and/or smoke)?

Smoke detection is seen as the most efficient as very small levels of smoke particles indicating the very early stages of a fire can be sensed by an aspirating smoke sensing system. For thermal detection to operate the temperature within the generator enclosure or windings themselves needs to reach much higher elevated levels before activating the generator fire protection system.  This takes a considerable longer time compared to the activation time provided by smoke detection which may result in considerable more fire damage to the generator.

Meridian employ an efficient automatic detection system using a voting system whereby any two of heat, smoke or generator electrical protection systems needs to be true to initiate an activation of the fire protection system. This also reduces the amount of accidental activations of the generator fire protection system   
 


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

Please specify here: Dual detection method employing a voting system, see answer to Q1.10.1 above. 


	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: Typicallly, one accidental release every 7 years across 39 generator units = 0.004 accidental release per unit per year
Outage duration that resulted due to clean up: 10 hrs
If you know the reason of these incidents, please specify? varies, typically false activation of smoke and/or thermal detection system


	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: wait 30 seconds before discharging extinguishing media


	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 used for extinguishing a fire? 

Please specify here:      
If yes, for CO2: do you have an exhaust system that removes the media out of the room?

Please specify here: for CO2 systems, some of Meridian's existing generator units have dedicated CO2 extract systems that are manually remote operated to extract residual CO2 present within the generator enclosure after the fire has been extinguished. 

Meridian are in the process of upgrading existing generator CO2 systems. For existing CO2 extract systems these will remain. For generator units that do not have CO2 extract systems employed, they will not be installed as part of the upgrade. 



	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? 7 units, served by an in-service bank of CO2 cylinders with a spare reserve bank of CO2 cylinders. The reserve bank is fully connected but requires manual switchover.  
Please specify the extinguishing media: CO2


	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: Reserve storage is same capacity as the main in-service storage. The reserve bank is fully connected but requires manual switchover.   


	1.17) What is the future trend for extinguishing media? Meridian's intention is to maintain CO2 generator fire protection systems on Meridian's above ground power stations. For underground power stations Meridian's intention will be to provide a clean agent gas suppression systems such as Inergen or Argonite.

In terms of international trends, we see that CO2 will be phased out due to its harmful affects to personnel, more gas suppression systems will employ gases such as Inergen and Argonite, and more water mist systems will be employed as generator insulation systems become more tolerant to moisture absorption. 



	1.18) What is the future trend for fire detection? more use of smoke sensing systems and combining them in automatic systems utilising thermal, smoke and electrical protection inputs.


	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: enhanced maintenance and testing to ensure the condition of generator fire protection components and system is maintained and the control and activation system operates correctly
 FORMCHECKBOX 
 - all of the above

 FORMCHECKBOX 
 - none of the above

Comments on this issue: Maintenance & testing of older CO2 generator fire protection systems is often overlooked and carried out poorly. Consequently operators, maintainers and technical staff have little confidence that the CO2 systems would work properly when required. 


	1.19.1) Additionally to these items the existence on an Emergency Plan, a Fire Brigade and Simulations are very actual, being so please answer the following items:
 FORMCHECKBOX 
 - yes, our company has an Emergency Plan for Catastrophic Situations
 FORMCHECKBOX 
 - yes, our company has a trained Fire Brigade
 FORMCHECKBOX 
 - yes, we do perform fire hazard situation simulations 3 times a year.

Comments on this issue: Involving fire fighting personnel in regular familiarisations of fire protection equipment and undertake fire drills / simulations is an important aspect to ensure appropriate understanding of equipment and fire fighting procedures 


	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: published guidelines would be very useful that recommended suitable generator fire protection schemes based on generator design aspects and generator enclosure design aspects


	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:      



	2) Questionnaire with focus on Generator Manufacturers

	2.1) From the generator manufacturer’s standpoint, do you recommend the use of Generator Fire Protection? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	2.1.1) If yes, which type?

     


	2.1.2) If not, please state your reasons.

     


	2.2) From your experience, which is the type of generator fire extinguishing method more frequently used nowadays?
 FORMCHECKBOX 
 - CO2
 FORMCHECKBOX 
 - Water Spray

 FORMCHECKBOX 
 - Inergen

 FORMCHECKBOX 
 - Other
If other please specify:      


	2.2.1) Any change towards the former trend? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state it here:      


	2.3) Which Standards do you apply in the design of the fire protection of your generators?

     


	2.3.1) Are there critical items in the application of these Standards that require special attention?

     


	2.4) What is the state of the art in the detection in accordance to your experience?

 FORMCHECKBOX 
 - smoke

 FORMCHECKBOX 
 - heat

 FORMCHECKBOX 
 - flame

 FORMCHECKBOX 
 - other – please describe:      


	2.4.1) Which are the types of detection devices you normally use and/or recommend?

     


	2.4.2) Do you recommend any specific detection and control system to minimize unwanted fire extinguishing system operation?

     


	2.5) Does your company design generators suited to any of the existing fire extinguishing media (CO2, Water Spray, Halon substitutes, etc.), or there are limitations from your side? 

 FORMCHECKBOX 
 - No limitations   FORMCHECKBOX 
 - Yes, there are some limitations

	2.5.1) Should you have limitations, please state them here: 

     


	2.6) From the fire protection standpoint, the generator and its housing have to be considered as a whole in the design when fire extinguishing is to be installed, in order to guarantee the system’s functionality and efficiency. Considering this fact are you always informed by the purchaser from the beginning of the generator’s design of the future application of a specific generator fire protection method?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any comments? Please state them here:      
 

	2.6.1) Are you requested to participate in the definition of the fire extinguishing system to be applied in one generator of your manufacture?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any comments? Please state them here:     


	2.6.2) Did you have to adapt a ready generator design to a specific fire extinguishing system? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, when: 

 FORMCHECKBOX 
 - before manufacture 

 FORMCHECKBOX 
 - during manufacture

 FORMCHECKBOX 
 - after erection?

Any comments? Please state them here:      


	2.7) Modern insulation materials are mostly considered to be non-flammable, fire retardant or self-extinguishable. Since these aspects are subject to test conditions that sometimes diverge from actual accident situations, please check how the insulation material you use can be classified: 

 FORMCHECKBOX 
 - flammable

 FORMCHECKBOX 
 - non-flammable 

 FORMCHECKBOX 
 - fire retardant

 FORMCHECKBOX 
 - self-extinguishable

Any comments? Please state them here:      


	2.7.1) Do you test the flammability conditions of the materials you use by yourself? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If not, who does these tests for you and under which conditions?      


	2.8) Has any of the hydro generators you manufactured suffered a fire accident? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	2.8.1) Was the origin of the fire determined?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	2.8.2) Was the generator equipped with fire protection system? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No
If yes, please state which type here (CO2, water-spray, etc.):      


	2.8.2.1) Do you know if it did work properly?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	2.8.3) Do you have any specific comment and/or information about the damages that occurred?      


	2.8.4) Would you like to state a general recommendation considering generator fire protection?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state it here:      


	2.9) Besides the design and production of new generators, does your company participate in the refurbishment and/or maintenance area? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	2.9.1) If yes, does it include the fire extinguishing systems?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	2.10) 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:      



	3) Questionnaire with focus on Insurance Companies, Reinsurance Companies or Insurance Brokers

	3.1) Is fire protection for hydro generators required from a plant owner to insure a power plant?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	3.1.1) Does the requirement of fire protection depend upon the size of the units or any other factors? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If Yes, which are the factors you use to apply?      


	3.1.1.1) Do you require any kind of special supervisory technical equipment to be installed on the machines you cover the risk as for instance stator and runner temperature supervision/monitoring? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If Yes, which are they, please comment?      


	3.1.2) Do you follow any standards or you have your own rules to deal with hydro generators?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state some details here:      


	3.1.2.1) What are the factors that imply in a reduction of hydro generators fire risks?      


	3.2) Does your company have preference for or recommends any one of the existing generator fire extinguishing methods? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify here:      


	3.3) Is there a policy of insurance cost reduction depending upon the type of fire protection scheme the user installs?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please specify here:      


	3.3.1) Is there any requirement from your side concerning maintenance of the fire fighting equipment and power plant’s personnel fire training?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes , please specify here:      


	3.3.1.1) If you answered the last item (3.3.1) with yes do you verify if you customer is attending to the requirements of maintaining the equipment properly and keeping the personnel trained?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes , please specify here:      


	3.4) Did you have any claim of refund of damages caused by isolated hydrogenerators fire in the last 30 years? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	3.4.1) If yes, please give the basic available data (Plant, Country, Quantity of affected generators, year of the fire, etc). Should several examples be available please fell free to give the data in a table.

     


	3.4.2) If yes, can you specify if the damaged plant had generator fire protection installed?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	3.4.2.1) If yes, did fire protection work properly during the accident?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any additional comment and or information?      


	3.4.3) If yes, is it possible to inform the alleged cause of the fire? 

 FORMCHECKBOX 
 - electrical

 FORMCHECKBOX 
 - mechanical

 FORMCHECKBOX 
 - influence from outside the generator housing

 FORMCHECKBOX 
 - other…

Any additional comment and or information?      


	3.4.4) Was there any consequential damage to other units or to other equipment installed outside the generator housing?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any additional comment and or information?      


	3.4.4) Was the refund paid?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If not, what were reasons that impeached the payment after your due diligence on the fire itself?      


	3.5) 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 .

	Please focus your answers depending upon your specialty: Erection, Commissioning, Refurbishment, or Maintenance 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? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please indicate the tasks you were involved with and list some basic machine data of the equipment itself: The 2 Meridian Energy generator fires mentioned in the above questions occurred before I was employed by Meridian Energy and I have not been involved with the repairs or consequential actions. However I am able to provide answers to your questions below


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

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, which type? CO2 gas suppression system


	4.1.2) Did the fire protection system work? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No



	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    FORMCHECKBOX 
 - No

Any additional comment and or information?      


	4.1.3) Was the equipment recuperation cost covered by insurance? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

	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? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

Any additional comment and or information?      


	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? 
Two types are recommended based on a number of variables:

1) gaseous fire protection system comprising CO2, or Inergen, or Argonite; the selection of which media depending on whether the power station is underground or above ground, emergency egress lengths within the powerhouse for personnel to reach a safe place of refuge, and generator design aspects

2) water mist as it is efficient at extinguishing deep seated winding fires, but requires modern insulation systems to minimise water absorption risks, and sufficient dry out time.
Why?

Appropriately designed and maintained generator fire protection systems are a good "insurance policy" to minimise fire damage to generators, and to ensure quick turnaround from a fire condition to return to generating service in as short a possible time. Without generating fire protection systems we would find ourselves at increased risk of fire damage, and also an increased risk of generator unit downtime due to fire damage. This is not a position we want to be in, and we see generator fire protection systems as a good risk mitigation measure.  



	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: 
For generator fire protection systems to operate correctly when required, they should be designed appropriately and maintained & tested regularly to ensure correct functionality and operation.



	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: 
Generator manufacturers should be open in incorporating owner / operator required functionality into generator fire protection systems that can be tailored to owner / operator requirements, rather than just offering one stock-standard design of system 



	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: refer answer to Q4.3


	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:      



	5) Questionnaire with focus on Research Centers and Universities

	The inclusion of this item has the aim of verify the real situation of materials used in modern hydro generators construction mainly focused on the flammability studies your institute may have made, either for manufactures (considering that many manufacturers closed their own laboratories due to rationalization aspects) or as a kind of “forensic” survey after some fire had occurred and the materials involved had to be checked either by initiative of users, manufactures or insurance companies. We would much appreciate to be granted wit your valuable cooperation on this subject. 

	5.1) Did you participate in any survey made specifically concerning the flammability of existing materials nowadays used in hydro generators manufacture?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.1.1) If, yes, please describe the material, the survey purpose and briefly the test procedure.

     


	5.1.2) Was the manufacturer’s initial specification confirmed by the test?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.1.3) If not, can you comment which consequences this result had?      


	5.1.3.1) Was the material improved to meet the original requirements?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.1.4) Did the test consider, as far as possible, the simulation of operational conditions (since some standards specify situations less stringent then those that do occur in the field)? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please comment them here.

     


	5.2) Did you participate in the development of new non flammable, fire-resistant or self-extinguishable materials to be used in hydro generators construction?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.2.1) If yes, please describe the material and its purpose:

     


	5.2.2) Is this new material already available at the market?      


	5.3) Your research is based upon which fire protection standards?      


	5.3.1) Do you participate in the development and actualization of fire protection standards?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.3.2) If, yes, please state how.

     


	5.4) Do you participate in the development and / or actualization of Generator Fire Protection Systems?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No


	5.3.2) If, yes, please give a brief explanation. Here it is interesting to know the innovations achieved on the extinguishing processes – compared with the existing solution; including the fire detection and the resulting environmental improvements:
     


	5.4) 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:      



	6) Questionnaire with focus on Consulting Companies.

	This questionnaire is an update in which this particular section is dedicated to the Consulting Companies that usually issue at least the project specification for the Generator Fire Protection. As already stated before in our opinion from the fire protection standpoint, the generator and its housing have to be considered as a whole in the design when fire extinguishing is to be installed, in order to guarantee the system’s functionality and efficiency integrated in the concept of the power plant as a whole. With these questions we intend to get valuable information from the particular stand point of the Consulting Companies in order to compose a picture as complete as possible of the subject we are dealing with to see it the opinions do converge or not to the same point.

	6.1) Is your company specialized in the design of the Generator Fire Protection: 

 FORMCHECKBOX 
 - Isolated (only the equipment itself)

 FORMCHECKBOX 
 - Integrated in the power plant design 

 FORMCHECKBOX 
 - Whole power plant design including the Generator Fire Protection

Any comment on that?      
 

	6.1.1) Should you work specifically with the Generator Fire Protection Equipment (not as a power plant designer) in which moment of the power plant’s project are you normally engaged by your customer:

 FORMCHECKBOX 
 - bid stage (in order to get the data for the Generator Fire Detection’s specs)

 FORMCHECKBOX 
 - after the generator supplier was already defined

 FORMCHECKBOX 
 - in a stage when your expertise will be taken in to consideration in the whole project including the required civil work for the proper adaptation and safe function of the Generator Fire Protection

 FORMCHECKBOX 
 - None of the above, please specify:      
Any comment on that?      


	6.2) There are the factors (or reasons) that lead your clients to order a Generator Fire Protection project from your company. According to your experience, considering these factors, who decides if the generators have to be equipped with Generator Fire Protection?

 FORMCHECKBOX 
 - The customer that place the order to you (not necessarily the final user – it may be the integrator)

 FORMCHECKBOX 
 - The insurance companies that demand it towards the final user in order to cover the power plant’s risk

 FORMCHECKBOX 
 - The final user that may earn financial advantages towards the insurer by installing such a protection and requires it either directly or via integrator.

 FORMCHECKBOX 
 - Power plant workers Labor Union Demands towards the final users

 FORMCHECKBOX 
 - Final users’ own internal philosophy 

 FORMCHECKBOX 
 - You are asked to give an advice/opinion

Any comment on that?      


	6.3) If the choice is yours do you have a preferred extinguishing method?

 FORMCHECKBOX 
 - Yes

 FORMCHECKBOX 
 - No
If yes please indicate which: 

     
If no, please indicate how you determine the extinguishing media for each particular case:

     


	6.3.1) – If you have the choice, which is the extinguishing media you usually chose for:

a) Above water power plants (open-air):      
b) Cavern type power plants:      


	6.4) From your experience, which is the type of generator fire extinguishing method more frequently used nowadays?
 FORMCHECKBOX 
 - CO2
 FORMCHECKBOX 
 - Water Spray

 FORMCHECKBOX 
 - Inergen

 FORMCHECKBOX 
 - Other
If other please specify:      


	6.4.1) Do you recognize any change towards the former trend (status quo) in fire protection systems your country? 

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No

If yes, please state it here:      


	6.5) Are there standards recommending generator fire protection in your country?

 FORMCHECKBOX 
 - Yes    FORMCHECKBOX 
 - No 



	6.5.1) If yes, which standards are these?

     
 

	6.5.2) If not which standards do you follow in your work? 

     


	6.5.2.1) Are there critical items in the application of these Standards that require special attention?

     


	6.6) 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:      
 

	6.5) What is the state of the art in the detection in accordance to your experience?

 FORMCHECKBOX 
 - Smoke

 FORMCHECKBOX 
 - Heat

 FORMCHECKBOX 
 - Fame

 FORMCHECKBOX 
 - Other – please describe:      


	6.5.1) Which are the types of detection devices you normally use and/or recommend?

     


	6.5.2) Do you recommend any specific detection and control system to minimize unwanted fire extinguishing system operation (here is meant the unwanted release of the extinguishing media)?

     


	6.6) Do you usually cooperate with the generator manufacturer on the Generating Fire Protection Question?

 FORMCHECKBOX 
 - Yes, there is a cooperation and joint work

 FORMCHECKBOX 
 - No, our work ends with the issue of the specifications

 FORMCHECKBOX 
 - It depends from case to case, please specify:      


	6.7) Do you usually cooperate with fire protection equipment manufacturer on the Generating Fire Protection Question?

 FORMCHECKBOX 
 - Yes, there is a cooperation and joint work

 FORMCHECKBOX 
 - No, our work ends with the issue of the specifications

 FORMCHECKBOX 
 - It depends from case to case, please specify:      


	 6.8) Do you work also on refurbishment of Fire Protection Equipment on hydro generating plants?

 FORMCHECKBOX 
 - Yes

 FORMCHECKBOX 
 - No

Do you have any comment on this issue you would share with us?      


	6.9) Do you follow you projects during erection and commissioning phrases?

 FORMCHECKBOX 
 - Yes

 FORMCHECKBOX 
 - No

If yes, can you tell us what are the most frequent problems you had to face in the case of the Fire Protection Equipment?      


	6.10) In your opinion is a Generator Fire Protection installation required nowadays?

 FORMCHECKBOX 
 - Yes

 FORMCHECKBOX 
 - No

Do you have any comment on this issue you would share with us?      


	 6.11) 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:      
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