
 
 

Getting the right anaesthetic equipment 
 

WFSA pre-tender assessment tool 
 
 
Rationale 
Much of today's anaesthetic and monitoring equipment is designed to be used in a protected 
“western” environment, with an infrastructure including high quality mains electricity, effectively 
limitless supplies of medical oxygen, and sophisticated technical backup including highly trained 
technical staff. 
 
 
WFSA 's experience, supported by recent evidence, is that where such elements are lacking1, as is 
often the case in low or low-middle income countries2,western-designed equipment may be 
incapable of functioning normally, safely, or even at all3. 
 
 
There is currently no recognised international standard that will identify an item of equipment as 
being suitable for use in such countries.  WFSA has therefore formulated the following questions  to 
help determine if  equipment is suitable and fit for its intended purpose.  We recommended that 
these questions be answered as part of the tendering process.  Some of them will need to be 
answered by those responsible for ordering, others by the person, organisation or company which is 
the potential supplier. 
 
 
WFSA does not give recommendations to or otherwise endorse individual manufacturers, brands or 
models, but is happy to give further technical advice on request.  If you require such advice please 
do the following: 
 

1. Complete the form below as best you can.  Electronic versions of the form can be 
downloaded from wfsahq@anaesthesiologists.org and returned by email, or posted to 
WFSA, QSP Committee, 21, Portland Place, LondonW1B 1PY, UK 

2. Give any additional information that might be of assistance, and ask any specific questions 
you have. 

 
WFSA will provide technical advice.  If you wish, it may refer you to an independent expert who 
can make specific recommendations for your situation. 

                                                
1 A recent WFSA survey  revealed that only 38% of teaching hospitals in Africa, and 50% in Asia described their 

electricity supply as “good”.  Conditions are significantly worse in District and Rural hospitals, which serve the 
majority of the populations in those continents 

2 The World Bank currently identifies 94 countries in this category 
3 Figures available suggest that in many developing countries the mains voltage varies up to 30% from the nominal 

value over a 24-hour period.  This is very damaging for sensitive medical equipment. 



There are 5 parts to this questionnaire.  Please answer as fully as you can.  Those questions 
marked** may need to be answered by the supplier before the order can be confirmed. 
 

PART 1 – ELECTRICAL SUPPLY 
This part applies to any piece of electromedical equipment that requires an electricity supply, including anaesthesia 
machines, patient monitors for use in the operating room or intensive care, oxygen, carbon dioxide and anaesthetic gas 
monitors, oxygen concentrators, lung ventilators etc. 
 
Mains electricity - qualitative 
 
What is the nominal voltage and frequency of your mains? 
 
….....volts     ….....Hz 
 
Please indicate your quality of  actual supply: 
 
[ ]  Good – no known problems, mains outages less than one episode in six months 
[ ]  Fair – mains usually on but fails more than once in six months 
[ ]  Poor – more than one failure per month 
[ ]  No regular mains supply 
 
Generator supply: 
 
Do you have a hospital generator?   YES/NO 
 
If so does it: 

[ ]  Start automatically when the mains power fails? 
[ ]  Needs to be started manually? 
 

How many hours a month does your generator run, on average?  ….............hours 
 
(if not known, how many litres of diesel a month does it use?)     ….............litres 

 
 
Quantitative 
 
Do you know the actual variations of voltage ? 
 
Maximum voltage recorded...............volts 
Minimum voltage recorded …...........volts 
 
If you do not know, it is a simple matter to measure at least the voltage.  Use the recording chart in 
appendix 1.  Simple voltage meters can be bought for $10-15 dollars – this is money well spent if it 
saves you getting the wrong equipment.  Record as many measurements as you can over a 7-day 
period.  Voltage drops are most often seen at dusk, when demand is high.  Also note down the 
number of mains electricity failures in a week. 
 
 

 
 
 
 
 



Part 2 – OXYGEN SUPPLY 
 
Source 
 
What is your main source of oxygen supply? 
 

[ ]  Liquid oxygen supplied by tanker to hospital pipeline system 
 
[ ]  Large oxygen cylinders linked to hospital pipeline system 
 
[ ]  Oxygen cylinders at point of use (e.g. operating theatre, emergency department, wards) 
 
[ ]  Oxygen concentrators 
 

 
Quality of supply 
 

[ ]  As much as we want, whenever we need it 
 
[ ]  Sometimes shortages, and we have to restrict it to the sickest patients 
 
[ ]  Sometimes the supply fails completely 
 
[ ]  We have no regular supply 

 
 
 
 

 



PART 3 – ANAESTHESIA PERSONNEL 
 

Who normally provides anaesthesia in your hospital(s) 
 
[ ]  Trained physician anaesthetists 
 
[ ]  Trained technician or nurse anaesthetists 
 
[ ]  Person without formal training in anaesthesia 
 

 
 
 
 
 
 
 
 
 

PART 4 – PHYSICAL ENVIRONMENT 
 
What are the extremes of temperature  
(a) in the working environment               ….......°C 
(b) during transportation and storage      ….......°C 
 
Please list any other environmental challenges  - e.g. dust, humidity 
 
…..................................................................................................................................................... 

 
 
 
 
 

PART 5 - TECHNICAL SUPPORT 
 
Who provides technical support, repairs & maintenance for anaesthetic equipment 
 

[ ]  Trained electromedical technician in the hospital 
 
[ ]  General technician (workshop) in the hospital 
 
[ ]  Technical centre in-country but not in the hospital 
 
[ ]  Equipment has to be returned to country of origin 
 

 
 



PART 6 – EVALUATION OF PROPOSED EQUIPMENT** 
(this part should normally be completed by the supplier or manufacturer) 

 
Name and model 
 
Manufacturer  
 
Supplier 
 
Infrastructure requirements: 
 
 
 
Voltage limits required for normal safe operation     …........-..........volts 
Frequency required for normal safe operation          ...........Hz + …....Hz 
 
Response of the equipment while in use, to the following 
 

1. Variation of voltage up to 15% above and 25% below below manufacturers limits 
2. Variation of mains frequency up to 2 Hz above and below manufacturers limits 
3. Complete failure of electrical power lasting less than 10 minutes 
4. Complete failure of electrical power lasting more than 60 minutes 
5. Complete failure of oxygen supply 

 
 
Maintenance 
 
Service interval     ........................................................................... 
 
Parts required for routine service .................................................. 
     .................................................. 
     .................................................. 
     .................................................. 
 
Please indicate if spare parts are held in the customer's country  YES/NO 
 
What is the duration of the guarantee?    ….....................months 
 
Please indicate where any repairs under guarantee will be carried out 

a) On site 
b) Elsewhere in the customer's country  
c) In the country of manufacture;  in this case please specify if the manufacturer will 
pay shipping and importation costs.   YES/NO 

After the guarantee has expired, please indicate whether any repairs can be carried out: 
a) On site 
b) Elsewhere in the customer's country  
c) In the country of manufacture 



Appendix  - recording of mains voltage variations 
 
 
Knowledge of your mains supply is a great advantage in helping you choose the right equipment.  If your 
hospital has a standby generator, then there may well be a voltmeter on the mains supply in the generator 
house.  Ideally, you need to record as often as possible over a period of one week.  It is important to record at 
times when variations are most likely – for example when it gets dark, when major users such as factories and 
shops start or stop using electricity during the working day.   
If you identify a time of day (e.g. dusk) when variations are greatest, make your observations more frequently 
during that period 
 
A sample daily log is below, and can be photocopied.  If your hospital does not have a voltmeter, a portable one 
can be bought for a few dollars. 
 
 
 

Time (24 hour clock) Voltage recorded 
6  
7  
8  
9  

10  
11  
12  
13  
14  
15  
16  
17  
18  
19  
20  
21  
22  
23  

midnight  
 
Power failures recorded in 24 hour period   Number................Total duration................... 


