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Foreword

This Philippine National Standard specification for unplasticized polyvinyl chloride (uPVC) electrical conduit was prepared by the Bureau of Product Standards’ Technical Committee on Plastic Pipes and Fittings, BPS/TC 24.

This standard cancels and replaces PNS 14:1983 and its amendment 01:1987.

In this revision, the following are the modifications made: 
-
inclusion of socket length in pipe dimensions and Figure 1.

-
made the resistance to acetone and water absorption optional.

-
adoption of ISO standard test methods for heat reversion and tensile strength and elongation therby deleting the annexes.

-
addition of Table 3 for the sampling and testing schedule for assessment and compliance instead of the statistical method of sampling.

PHILIPPINE NATIONAL STANDARD

                                      PNS 14:2004

Unplasticized polyvinyl chloride (uPVC) electrical conduit – Specification

1
Scope

1.1
This standard specifies requirements for unplasticized polyvinyl chloride (uPVC) conduit intended for the protection of electrical wires and cables.

1.2
This standard does not apply for corrugated and communication conduits

2
References

The titles of the standards publications referred to in this standard are listed on the inside back cover.

3
Definitions

For the purposes of  this standard, unplasticized polyvinyl chloride (uPVC) conduit is defined as the pipe made from an extrusion grade of high molecular weight resin which does not contain plasticizer.

4
Classification

Unplasticized polyvinyl chloride (uPVC) conduit shall be classified as follows:

4.1
Thin wall – Recommended to be encased in concrete or in places not subjected to mechanical injury.

4.2
Thick wall – Recommended for direct burial or above ground installation without concrete encasement and for exposed application

5
Material requirements

5.1
The material from which the conduit pipe is produced shall be of polyvinyl chloride resin having at least a k-value of 65 to which additives may be added.
5.2
None of the additives or filler shall be used separately or together in such quantities so as to impair the fabrication or welding properties of the pipe and its physical, chemical and mechanical properties as defined in this standard.
5.3
The use of the manufacturer’s own rework material produced during the manufacture and quality assurance testing of conduit conforming to this standard is permissible.  No other rework material shall be used.

6
Dimensional requirements

6.1
Outside diameter and wall thickness

The conduit shall conform to the outside diameter and wall thickness specified in Table 1 when tested in accordance with PNS ISO 3126.

Table 1 – Pipe dimensions

Dimensions in millimetres

	
	Tolerances
	Minimum wall thickness
	Socket length*

	Nominal outside diameter
	For mean outside diameter
	For max and min on ovality
	Thin wall
	Tolerances
	Thick wall
	Tolerances
	min

L



	de
	
	
	
	
	
	
	

	20
	+ 0.2
	± 0.5
	
	+ 0.35
	
	+ 0.42
	16.0

	
	0
	
	1.5
	       0
	2.2
	0
	

	25
	+ 0.2
	± 0.5
	
	+ 0.35
	
	+ 0.43
	18.5

	
	0
	
	1.5
	       0
	2.3
	0
	

	32
	+ 0.2
	± 0.5
	
	+ 0.35
	
	+ 0.44
	22.0

	
	0
	
	1.5
	       0
	2.4
	0
	

	40
	+ 0.2
	± 0.5
	
	+ 0.35
	
	+ 0.44
	26.0

	
	0
	
	1.5
	       0
	2.4
	0
	

	50
	+ 0.2
	± 0.6
	
	+ 0.35
	
	+ 0.47
	31.0

	
	0
	
	1.5
	       0
	2.4
	0
	

	63
	+ 0.2
	± 0.8
	
	+ 0.35
	
	+ 0.48
	37.5

	
	0
	
	1.5
	       0
	2.5
	0
	

	75
	+ 0.3
	± 0.9
	
	+ 0.38
	
	+ 0.49
	43.5

	
	0
	
	1.8
	       0
	2.9
	0
	

	90
	+ 0.3
	± 0.9
	
	+ 0.42
	
	+ 0.52
	51.0

	
	0
	
	2.2
	       0
	3.5
	0
	

	110
	+ 0.4
	± 1.4
	
	+ 0.47
	
	+ 0.62
	61.0

	
	0
	
	2.7
	       0
	4.2
	0
	

	160
	+ 0.4
	± 2.0
	
	+ 0.59
	
	+ 0.81
	86.0

	
	0
	
	3.9
	       0
	6.1
	0
	

	*  Socket length, L = 0.5 de + 6 mm


6.2
Length – Unless otherwise stated by the purchaser, the conduit shall be supplied in standard effective lengths of three metres and six metres with an allowable tolerance of     + 20 mm.  (See Figure 1 for socket dimension.)

7
General requirements

7.1
Appearance

7.1.1
The internal and external surfaces of the conduit shall be smooth, free from visible cracks, holes and foreign inclusions.

7.1.2
The conduit shall be uniform in color all throughout.
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Figure 1 – Socket dimensions

7.1.3
The ends of the conduit shall be clearly cut and squared with the axis of the conduit.

7.2
Color – The color of the conduit shall be red orange.

8
Required characteristics

8.1 Physical and mechanical properties – The conduit shall conform to the physical and mechanical properties specified in Table 2.

Table 2 – Physical and mechanical properties

	Property
	Value
	Test method

	Vicat softening temperature, °C, min.
	76
	PNS/ISO 2507-1


	Heat reversion*, %, max.
	5
	PNS ISO 2505-1 



	Water absorption, g/m², max. (optional)
	40
	PNS/ISO 8361-1 



	Tensile strength at 28°C, MPa, min.


	27.5
	PNS ISO 6259-1 /

PNS ISO 6259-2

	Elongation at break, %, min.


	15
	

	*  After heat reversion test, the conduit shall show no signs of cracks, cavities or blisters.




8.2
Resistance to acetone – The conduit shall show no sign of delamination or disintegration when immersed in acetone.  Flatenning and/or swelling of the conduit shall not be deemed to constitute failure when tested in accordance with PNS ISO 3472. (Optional)

8.3
Resistance to burning – When the conduit is held in the flame for one minute, the flame shall extinguish itself in less than 30 seconds after the removal of the flame.

8.4
Resistance to external blows – The true impact rate of the batch at 28°C shall not exceed 10 percent when tested in accordance with PNS ISO 3127.

NOTE 1  
The true impact rate is the total number of broken pieces divided by the total number of blows expressed as percentage as if the whole batch had been tested.  In practice, test pieces are drawn from the batch and estimates only of the true impact ratio are obtained.

NOTE 2
Impact method using a fixed mass with variable height can be used provided the impact force is in accordance with PNS ISO 3127.

8.5
Flattening – The conduit shall show no evidence of splitting, cracking or breaking when flattened to a minimum of 40 percent of the outside diameter at 28°C when tested in accordance with the method prescribed in PNS/ASTM D 2241.

9
Electrical requirements

9.1
Insulation resistance (optional) – The insulation resistance of the conduit shall not be less than 100 ohms.

9.2
Dielectric strength (optional) – When subjected to a voltage of 2 000 V of substantially sine-wave form and having a frequency of 60 Hz for 15 minutes between electrodes, no breakdown shall occur.

10
Sampling

The conduit shall be sampled in accordance with Table 3.

11
Marking

11.1
The conduit shall be permanently marked with the following information spaced at intervals of not more than one metre or at least once per pipe.

a)
Name of product

b)
Application (Electrical conduit/Thin wall or Thick wall)

c)
Nominal outside diameter in mm

d)
Manufacturer’s name or trademark

e)
The words “Made in the Philippines” or “Made in PHL”

11.2
The conduit may also be marked with additional information by the manufacturer.

Table 3 – Sampling and testing schedule for assessment and compliance

	Clause
	Requirements
	Minimum frequency per extruder

	6.1
	Dimensional requirements

Diameter and wall thickness


	Every 8 hours



	6.2
	Length
	Every 8 hours



	7.1


	Appearance
	Every 8 hours

	8.1
	Physical and mechanical requirement

Vicat softening

Heat reversion

Tensile strength

Elongation at break


	Yearly or every change of formulation

Every 24 hours

Yearly or every change of formulation

Yearly or every change of formulation

	8.2
	Resistance to acetone
	Every 24 hours



	8.3
	Resistance to burning


	Yearly



	8.4
	Resistance to external blows
	Every 8 hours



	8.5
	Flattening


	Every 8 hours


Annex A

Heat reversion test

Oven test method

A.1
Measure at 23 ± 2°C, the distance between the two marks to within 0.25 mm.

A.2
Set the oven temperature at 150 ± 2°C.

A.3
Place the test piece in the oven in such a manner that they do not touch the sides or the bottom of the oven.  

A.4
Maintain the test pieces in the oven as follows:  60 minutes for pipes having a wall thickness less than or equal to 8 mm, 120 minutes for pipes having a wall thickness greater than 8 mm and less than or equal to 16 mm, and 240 minutes for pipes having a wall thickness greater than 16 mm.

A.5
These periods shall be measured from that time when the temperature of the oven has returned to 150 ± 2°C.

A.6
Remove the test pieces from the oven and after complete cooling, by exposure to the air, to 23 ± 2°C, measure under the same conditions the distance between the marks along the maximum and minimum generating lines.

Annex B

Tension test

B.1
The speed of testing at which the jaws of the apparatus are separated during measurement, should be 3 ± 0.3 mm/min.

B.2
Measure the width and minimum thickness of the calibrated part of the test piece to the nearest 0.02 mm. Clamp the test piece in the jaws of the machine.  Adjust the test speed and start the machine.  Indicate on the Stress – Strain Curve.

· the maximum load;

· the elongation at break.

B.3
Examine the test pieces after the test, do not consider those containing foreign matter on the surface where rupture took place.

References                                                                                                         PNS 14:2003

The following standards contain provisions, which through reference in the text form part of this national standard.  At the time of publication of this PNS, the editions indicated were valid:

PNS ISO 3126, Plastic pipes – Measurement of dimensions

PNS ISO 2505-1, Thermoplastic pipes – Longitudinal reversion – Part 1: Determination methods

PNS ISO 2507-1, Thermoplastic pipes and fittings – Vicat softening temperature – Part 1: General test methods 

PNS ISO 8361-1, Thermoplastic pipes and fittings – Water absorption – Part 1: General test methods 
PNS ISO 3472, Unplasticized polyvinyl chloride (PVC) pipes – Specification and determination of resistance to acetone

PNS ISO 3127, Thermoplastic pipes – Determination of resistance to external blows – Round the clock method
PNS/ANSI/ASTM Designation: D 2241, Standard specification for polyvinyl chloride (PVC) plastic pipe (SDR-PR)

PNS ISO 6259-1, Thermoplastic pipes – Determination of tensile properties – Part 1: General test methods
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