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1. Introduction

This Seaward Europa Plus Portable Appliance Tester is designed to perform electrical safety tests on products compliant with BS EN 61010-1:2001. As all Waters Mass Spectrometers are designed to this standard, PAT testing is required on in-house manufactured products. This document records the process used to determine whether the Seaward Europa Plus PAT tester is adequate for these requirements.

2.  seq section \h Scope

Seaward Europa Plus Portable Appliance Tester

3. Changes from Last Issue
None, 1st issue

4. References

12252 - Routine Protective Earth and Mains Circuit Tests on Single Phase Instruments

42123
- Seaward Europa Plus Portable Appliance Tester Instruction Manual

BS EN 61010-1:2001 – Safety requirements for electrical equipment for measurement, control, and laboratory use.

5. Definitions/Abbreviations

PAT – Portable Appliance Tester

DVM – Digital Volt Meter

AC – Alternating current

DC – Direct Current

RMS – Root mean squared

6. Equipment USED

	Item
	Control Number
	Calibrated
	Calibration Due
	Calibration Certificate 

	Seaward Europa Plus Portable Appliance Tester
	4089
	14 Oct 2010
	14 Oct 2011
	U50840

	DVM
	3043
	10 Mar 2010
	10 Mar 2011
	150837

	AC/DC Clip-on Ammeter
	1022
	22 Sept 2010
	22 Sept 2011
	155782


7. Product/Assembly History

The Seaward Europa Plus is a general purpose portable appliance tester. It will be used to run an Earth Bond Test, Insulation Test and Leakage Test to prove the electrical integrity and safety of all single phase Waters Mass Spectrometry instruments and ensure their compliance with document 12252, before they leave the Manchester sites.

8. Test plan/Schedule

Tests were conducted in November 2010.

Each operation that is carried out by the Europa Plus requires 2 qualifications, one to prove the unit gives a “pass” when conditions are just inside the limit of acceptability, the other to prove that the unit “fails” items outside specification. The qualification tests carried out are described below.

All specifications and qualifications have been set in accordance with Document 12252.

Earth Bond Test

The objective of this test is to ensure that the connection between the appliances mains supply plug earth pin and the metal casing of the appliance is satisfactory and of a low enough resistance to satisfy accepted safety standards.

The Seaward Europa Plus applies a low voltage of 6V AC RMS between the earth terminal of the mains supply plug and the lead connected to the earth bond test terminal, a current is allowed to flow for a period of 5 seconds at 25 Amps. The duration of the test is limited to 5 seconds to prevent damage in a fault condition.

Testing criteria used; 25A, 0.1( maximum measured resistance.

To simulate a ‘pass’, a resistance of <0.1( was placed in series between the earth pin of the mains supply plug and the earth bond test cable on the Seaward Europa Plus.

To simulate a ‘fail’, a resistance of >0.1( was placed in series between the earth pin of the mains supply plug and the earth bond test cable on the Seaward Europa Plus.

All resistors used to simulate ‘pass’ and ‘fail’ modes need to be capable of taking the following values:

Test condition = 25A

Test condition = up to 6V AC
Power under test conditions = 150W

Specification (BS EN 61010-1:2001) Earth bondage must be < = 0.1(
Minimum Resistor required to create a failure mode is >0.1(
The results are shown in section 9 of this document.

Insulation Test

The objective of this test is to ensure that the insulation resistance between mains voltage carrying cables and earthed parts of the appliance is high enough to allow safe operation of the appliance without risk of short circuits.

The insulation test applies a nominal 500 volts DC between the live and neutral pins of the mains plug with respect to the earth pin.

Specification (BS EN 61010-1:2001, Class 1 Device): Insulation must have an impedance of greater than 2M( at 500 volts DC.

Testing criteria use: 2M( minimum measured resistance.

To simulate a ‘pass’, a resistance of >2M( was placed in series between the earth pin and the live pin of the mains supply plug and which is connected to the Seaward Europa Plus.

To simulate a ‘fail’, a resistance of <2M( was placed in series between the earth pin and the live pin of the mains supply plug and which is connected to the Seaward Europa Plus.

All resistors used to simulate ‘pass’ and ‘fail’ modes need to be capable of taking the following values:

500V DC

0.25mA

0.125W

Current required to simulate pass mode:

V = I x R

I = V/R = 500/2000000

I = 0.00025

I = 0.25mA

Power Rating required for resistor:

P = I x V

P = 0.25mA x 500V

P = 0.00025 x 500

P = 0.125W

Resistor required to create a failure mode is <2MΩ 

The results are shown in section 9 of this document.

Leakage Test

The objective of this test is to measure the current flow through the earth lead of the appliance at normal working (mains) voltage.

Specification: BS EN 61010-1:2001 does not require that a leakage test be carried out on all manufactured product, only when type testing for certification. This is because many products are fitted with components (electrical filters, varistors etc) that limit mains spikes but would cause the leakage test to fail. However, Waters chooses to perform this test on all MS products and have determined a limit of 2.65 mA maximum earth leakage current.

Specification criteria is 2.65mA maximum measured current as set out in document 12252. As the Seaward Europa Plus has a limited range of test settings, the testing criteria will be 2.5mA.

To simulate a ‘pass’, a resistance of >92K( was placed in series between the earth pin and the live pin of the mains supply plug and which is connected to the Seaward Europa Plus.

To simulate a ‘fail’, a resistance of <92K( was placed in series between the earth pin and the live pin of the mains supply plug and which is connected to the Seaward Europa Plus.

All resistors used to simulate ‘pass’ and ‘fail’ modes need to be capable of taking the following values:

230V AC

0.25mA

0.575W

Resistance required:

230V/ 2.5mA = 230/0.0025 = 92000Ω = 92KΩ

Power rating:

P = I x V

P = 2.5mA x 230V

P = 0.0025 x 230

P = 0.575W

Minimum Resistor required to create a failure mode is 92KΩ.

The results are shown in section 9 of this document.

9. Test Results

The following table lists the specifications from 12252 that were performed, the expected result and the achieved results tabulated below:

	Test Name
	Test Mode
	Expected Voltage
	Voltage Measured
	Expected Current
	Measured Current
	Required Resistance
	Measured Resistance
	IQ/OQ Result

	Earth Bond Test
	Pass
	N/A
	N/A
	25A
	30.6A
	>/= 0.1Ω
	0.04Ω
	PASS

	
	Fail
	N/A
	N/A
	25A
	22.2A
	< 0.1Ω
	0.11Ω
	PASS

	Insulation Test
	Pass
	≥500V DC
	560V DC
	0.25mA
	0.27mA
	>2MΩ
	2.019MΩ
	PASS

	
	Fail
	≥500V DC
	560V DC
	0.25mA
	0.29mA
	<2MΩ
	1.94 MΩ
	PASS

	Leakage Test
	Pass
	≥230V AC
	243.1V AC
	2.5mA
	2.63mA
	>92KΩ
	92KΩ
	PASS

	
	Fail
	≥230V AC
	243V AC
	2.5mA
	2.66mA
	<92KΩ
	91.7 KΩ
	PASS


Data Acquired by




                                _______________ Date: November 2010

Data Verified by        




_______________________________ Date: November 2010

10. CONCLUsion

The results obtained show that the specifications laid out in document 12252 can be carried out using a Seaward Europa Plus Portable Appliance Tester without issue and that the equipment is adequate for use.

The only limiting factors found where with the accuracy of the resistance used to create failure modes. The percentage accuracy is shown below.

Earth Bond Test limits: A fail was generated by using a resistance within 10% of the resistance required for a pass.

Insulation Test limits: A fail was generated by using a resistance within 3% of the resistance required for a pass.

Leakage Test limits: A fail was generated by using a resistance within 1% of the resistance required for a pass.
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