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		TRANSFORMER 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).
	Transformer OEM
	 

	Type
	

	Ratings
	{MVA, kV/kV, phases, cooling type (rating)}

	Tap changer OEM/type/CoM:
	 
{Off circuit/online}

	HV Bushing OEM/Type/CoM
	

	LV Bushing OEM/Type/CoM
	

	Main tank oil type and volume
	

	OLTC oil type and volume
	

	Cooling Type
	

	Vector Group
	

	COD/year of manufacture:
	 

	Country of Manufacture (CoM)
	



It is imperative that the surveyor knows the issues for the transformer 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
· HV Connection type, overhead, direct underground.
· 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. Is the unit de-energised when plant shutdown?
· What is the load profile v design i.e. review of lagging and leading PF operation?
· Please provide an overview of trip RCAs, (lightning, grid, breaker faults).
· Any issues at FAT/SAT? 
· Is the OLTC selected to automatically operate?
· How often is the OLTC operated through its entire tap range?
· How often is the de-energised/off circuit tap changer (DETC/OCTC) exercised?
· Do you have a procedure for exercising the DETC/OCTC?
· Surge arrestor counts.
· Oil leaks?
· Monitoring of loads, temperature, acoustics, etc by operations.
· Do you have a performance monitoring system? In house or OEM?	
· What is the OEM response time on this performance system?
· Do you have a procedure on what action to take on receipt of a Buchholz alarm?
· What type (if any) of fire protection is fitted?
· What is the distance between transformers and are blast walls installed?
· If fire protection is fitted how often is it tested?
· Oil containment measures.
· Does the OLTC have a separate conservator?
· What type of breather(s) are fitted to the conservator(s)?
· Conservator type: 
· free breathing / bladder / sealed 
· separate section for tap changer diverter oil.
· Off-load TC are mechanisms locked and keys controlled?
· SERGI / Fast depressurization fitted?
· What preservation techniques are applied when the equipment is expected to be offline for a known extended period of time?
· What is/was the DGA regime at the point of first energisation (sample taken before and after, then followed by once a week for 4 weeks then once every four weeks), if recently commissioned?
· Are DGA results historically trended and analysed for fault and degradation monitoring? Is this analysis conducted in-house or by third party experts?
· Does the Business Continuity Planning (BCP) consider replacement transformer availability, spares and logistics of physically swapping out the units?
· Was Sweep Frequency Response Analysis (SFRA) undertaken once the transformer was located on site, to detect any winding displacement or deformation during transportation?  Is it routinely carried out?

Inspections/Testing/Maintenance
The key to routine testing and inspection is having benchmark data available. 
	Benchmark Tests:
· Thermography 
· Frequency Response Analysis 
· Exciting Current 
· Leakage Reactance
· Partial Discharge Analysis
· Acoustic Measurement of the On-Load Tap Changer
· Acoustic Measurement of the transformer tank
· Power Factor Testing (windings and bushings)
· Capacitance (windings and bushings)
· Furan Analysis
· Moisture in solid insulation
· Corrosive sulfur in oil
	Routine Tests: Typically, annual but more frequent if necessary
· Thermography
· Dissolved gas analysis
· Fluid screening
· Fluid screening includes the following tests as a minimum:
· Color
· Dielectric breakdown strength
· Moisture
· Power factor
· Interfacial tension
· Neutralization number
· Inhibitor content (only for inhibited oils)
· Furan testing (typically for > 5MVA)




Corrosive Sulphur Testing
· Do you perform Corrosive Sulphur testing to Transformer that:
· Were manufactured in 2000 or later ;
· Have recently had their oil processed; 
· Replaced oil has not been tested for corrosive sulfur,
and/ or that have any of the following conditions:
· The transformer fluid is a mineral oil
· The mineral oil is an uninhibited type
· The oil preservation system is sealed (not free breathing)
· The transformer has a high sustained load factor
· The transformer is operating in a hot climate
· The transformer windings are bare copper

· Do you perform an annual inspection? Time since last inspection. What do you inspect/test/frequency?
· Transformer protection systems - how frequently are they tested, when was the last test?
· Who performs the inspections/outages?
· Do you have an LTSA or other service contract? What are the warranty provisions?	
· Is the service provider a named insured?	
· 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?
· Original Furfuran/DoP taken? How frequently reviewed?	
· Oil analysis (screen oil and DGA and sulphidation). Are there any known issues with the oil? Frequency, trended. Provide table.  Any online DGA monitoring, what make/type, who monitors it? Any gasses at condition 1 (IEC/IEEE) or above? Any degassing conducted or cleaning of oil (moisture removal)? Dissolved Gas-in-Oil Analysis (DGA) - how do you interpret the DGA results based on Duval's triangle and gas ratios for various types of oils.
· Do you perform oil analysis of OIP bushings? What and how often electrical testing?
· OLTC; what, when is testing performed? When was the last lift? How many operations has the OLTC done?
· Infra-red thermography conducted on an annual basis?
· 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 other?  Please provide history with date/hours/starts at the various inspections. Please provide Inspection report.
· Do you have in house company HV engineer expertise (Head office expert)? Experience.
· Provide a list of electrical tests carried out on the transformers and bushings annually and at major outages.
· What procedures are in place to ensure any portable primary earths are removed following maintenance?
· What protection relays are fitted?
· How frequently do you perform protection relay testing?
· Do you use a scheduled computerised maintenance system, with follow-up for overdue items?
· What maintenance back log do you have?
· On-line condition monitoring – table in line with generator suggestion (DGA / PD etc.)
· Moisture removal systems. 
· Spares
· Does the tap changer have a separate oil tank?  Is this included in the sampling regime? 
· Are tap operations logged? 
· Is the tap changer counter reviewed and used to feed into maintenance activities?
· Any technical issues or losses in the last 5years
· Is there anything which we haven't asked which you feel is important for insurers to be aware which could be material, should a claim occur?
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