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GENERATOR QUESTIONNAIRE
DISCLAIMER: Nothing in this Questionnaire shall relieve any party of any legal obligations existing in the absence of this document and nothing contained in this Questionnaire shall take precedence over any provisions of any policy issued by a party who has chosen to use this Questionnaire.
This document has been produced by the LMA/IUA Joint Power Generation Committee (JPGC) and the European Power Committee (EPC).
	Generator version:
	 

	Type
	{TEWAC, Hydrogen cooled, direct air cooled}

	OEM:
	 

	ISO rating:
	 

	COD:
	 

	Country of Manufacture (CoM)
	



[bookmark: _Hlk62500718]It is imperative that the surveyor knows the issues for the generator in question.
Note: these bullet points are not detailed and users need to read into the question and not just answer yes/no i.e. Do you perform inspections as per OEM guidelines, it is not uncommon for owners to deviate justifiably, thus needs to be highlighted, as to what and why.
Performance/Design
· Have there been any upgrades/uprates? If yes what/when?
· Hours/starts/trips per year (OH, EOH/AOH dependent on OEM and use). FOR/SO or POR
· Hours/starts since last inspection/MI.
· What is the load profile v design i.e. review of lagging and leading PF operation?
· How many hours on turning gear/month? What maintenance philosophy is taken due to turning gear operations	
· What is the turning gear speed?
· Do you use a dehumidifier/shut off during unit shutdowns?
· Please provide an overview of trip RCAs	and measures implemented?
· Insulation system type (VPI may be something to consider in respect of impact on BI?).
· Rewind / repair history.
· Emergency H2 dumping.
· H2 purity – system and operational levels.
Hydro generator
· No. of poles / rotor pole fixation type or issues.
· Fire protection.
Water cooled stators
· Gas-into-coolant leaks (history of etc.).
· Stator water chemistry – type / excursions / responsibility for monitoring.
· Liquid in casing detection.
Air cooled
· Is the generator fitted with anti-condensation heaters?
· How is their operation confirmed when the generator is offline?
· How often is the insulation resistance of the rotor and stator tested when off-line for extended periods (> 2 weeks)?
· For GT’s where the generator is used to spool the GT up to firing speed are there any restrictions on how many starts are permitted in a given time period? LCI starters? Spares? Cross connected?
· Hydrogen cooled with seal oil?
· Is the dewpoint measured?
· Is a hydrogen drier fitted and what is the control philosophy for putting it in service and taking it out?
· Is hydrogen purity continuously monitored and what is the alarm setting?
· How often is the hydrogen purity checked and what are the trigger points for a frame purge?
· Is the lube and seal oil a separate system or is it a shared common oil system?
· Is hydrogen usage monitored?
· Do you have a procedure for what action to take in the event of a low seal oil tank level?
· Does the DC seal oil pump bypass the filters?
· Is the DC seal oil pump fitted with overload protection?
· How often is the low seal oil pressure alarm and DC pump cut-in tested?
· How often is the amount of oil in the liquid leak detectors checked? Do you have a procedure for draining them?
· How often is the vacuum in the detraining tank checked?
· How is the seal oil cooled?
· Is CO2 used to purge the frame and how much is held on stock? 
· Can the frame be purged remotely?
· Is there a procedure for degassing the frame at standstill and while on barring? And where does it vent to?
· Do you have a performance monitoring system? In house or service provider?
· What is the OEM response time on this performance system?

Inspection/Testing/Maintenance
· Is there a procedure for carrying out online brush gear maintenance? Are brushed pre-bedded? How many can be changed in a 24 hour period?
· Do you keep a service bulletin register? Do you manage it with acceptance and actions?		Please provide register.
· Do you perform inspections as per OEM guidelines/or others? Please provide history with date/hours/starts at the various inspections with a brief summary of the scope and the name of the contractor in charge. Please provide Inspection/MI report. 
· Do you follow OEM inspection intervals (rotor pulls or robotic inspection) at least 6 years, have done a warranty inspection and performing annual endoscope/internal inspection by competent body?
· Do you perform an annual inspection?
· Has a bump test ever been performed? Is it systematically done after repairs or modifications on the end-windings or their support system?
· Who performs the inspections/outages?
· Do you have an LTSA?  What are the warranty provisions, are there any financial liability in case of damages or unavailability on the contractor?
· Are spare rotors held on-site, nearby or are readily available?	
· Is there a full/partial stator/rotor rewind kit available?
· How is the generator preserved if not in service for extended periods?
· Any technical issues/losses in last 5 years?


· Do you have and use a clean condition procedure?	
· Do you review your inspection reports from the OEM/3rd party?	How do you QA/QC this, are there any pending issues?
· Do you complete interlock testing of shut-down systems?

	Condition Monitoring  Type
	Y/N
	System Supplier
	Frequency of Reading
	Internal Evaluation
	External Specialist Evaluation
	Latest Evaluation

	PD Monitoring
	
	
	
	
	
	

	Stator end winding vibration 
	
	
	
	
	
	

	Rotor Flux Probe
	
	
	
	
	
	

	Shaft Current/Voltage
	
	
	
	
	
	

	Overheating 
(GCM-X / GCM-A)
	
	
	
	
	
	

	Hydrogen dew point
	
	
	
	
	
	


	Generator Type
	Condition Monitoring Type

	 All Generators




	Rotor flux probes
Online Partial-discharge monitoring sensors or electromagnetic interference (EMI)
Core temperature monitors or Core monitor
Rotor winding temperature detectors
Stator winding temperature detectors
Bearing vibration sensors
End-winding vibration sensors
Shaft voltage and current sensors

	 Air Cooled
	Ozone monitor (alternative to Partial Discharge)

	 Hydrogen Cooled
	Hydrogen purity and dew point monitors
Seal oil pressure and temperature detectors 

	Hydrogen cooled, with water cooled stators
	Hydrogen in stator cooling water (SCW)
SCW flow meter for generators with inner water-cooled stators



· Are the results of the above showing any issues?
· Do you have in house company HV engineer expertise (Head office expert)? Experience.
· Only for air cooled generators: What type of make up air inlet filters do you use?
· Do you perform an enclosure air tightness test after any enclosure panels are removed?	Method?
· Do you perform an annual overspeed test, physical or simulated (does it work the solenoid valves)? Method?
· Is the DC lube oil pump motor hardwired without involvement of the control system or any motor overload system? Do you use a DC lube oil pump separate from the prime mover (Synchronous condensor)? Do you test the emergency DC lube oil pump, checking the pressure switch activates the motor and pump pressure?
· Have you ever modified the DC emergency system?	
· Does the DC lube oil pump bypass the lube oil filter?	
· Does the DC lube oil pump have a thermal overload protection: Alarm or trip of the pump?
· How often do you check pressure and speed of the DC lube oil pump?
· How frequently do you analyse your lube in an external lab? What actual tests are performed and do they include metal analysis?  Are there any known issues with the oil?
· What vibration monitoring do you have? Does the system trip the plant (alarm/trip settings)? Is the vibration within ISO condition A?	
· Do you perform any phase/spectral analysis say on run downs or start ups?	
· Are there any known issues with vibration?
· Do you use a scheduled computerised maintenance system, with follow-up for overdue items?
· What maintenance back log do you have?
· Are all other pumps, maintained in accordance with manufacturers recommendations?
· Are all other items of auxiliary machinery categorised according to criticality/redundancy and vibration analysis conducted using portable hand-held system?
· When do you perform the below:
· On line analysis, air gap search coil, rotor earth fault detection scheme testing, rotor earth brush inspection.
· Off line bearing pedestal insulation 1yrly.
· Scheduled using computerised maintenance system, with follow-up for overdue items.
[bookmark: _Hlk62502124]
Generator Electrical Testing:
· Filtration, earthing conductor inspections 
· Insulation resistance R&S		1yrly, 3 yrly  
· Polarization index R&S		1yrly, 3 yrly 
· Recurrent surge oscillograph R 		3yrly, 6yrly 
· Partial discharge R&S 		continuous, 1yrly, 3 yrly 
· Power factor (Tan Delta, Dielectric Loss angle) S 		6yrly 
· Electro Magnetic Core Imperfection Test (El CID) S 		6yrly, 12 yrly  
· Wedge tightness S&R		3yrly, 6yrly 
· Physical inspection annually, protection schemes 		2yrly 
· Rotor pulled every 6 years or robotic inspection
· End bell/rotor retaining ring removed and NDT 6yrly if rotor removed
· Performance monitoring and review by electrical engineer
· Insured reviewing the service inspection reports and producing action list
· Recording RAM info  and reviewed by surveyor
· Special tools available and in good condition
· RSO - annual
· Rotor winding impedance
· Vacuum/pressure test water circuit
· Inspect and pressure test coolers
· Bump test

· Are all other items of auxiliary machinery categorised according to criticality/redundancy and vibration analysis conducted using portable hand-held system?
· Generator protection – injection testing, frequency and when last done.
· Is there anything which we haven't asked which you feel is important for insurers to be aware of, which could be material, should a claim occur?
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