TECHNICAL SPECS FOR DN 15, 20,25,32 AND 40 SINGLE JET METERS

	Technical Requirement
	[bookmark: _GoBack]Description

	Required Certificates
	· ISO 9001:2008 (ISO 9001:2015 is an added advantage); ISO 14001:2004 (ISO 14001:2015 is an added advantage); BS OHSAS 18001:2007; 

	
	· Type approval certificate (either according to EN ISO 4064:2014, or OIML R49: 2013) from 28-06-2017 listed OIML Issuing Authorities Laboratories i.e. NMI-Australia; PTB-Germany; KIWA or NMiCertin - Netherlands; FORCE Certification A/S-Denmark; LNE-France; NMIJ/AIST-Japan; NMRO-UK; RISE-Sweden; 
· MID also accepted

	
	· Manufacturer’s Authorization to sell

	
	· KEBS certificate

	
	· Manufacturer’s Calibration Certificate

	Type of Water Meter
	Single Jet (Mechanical or with AMR enabled * [Smart]); *Automatic Meter Reading or Smart Water Meter

	Class of Water Meter
	The value of the ratio R=Q3/Q1 shall behave a preferred accuracy of R200 for DN15 and R160 for DN 20, 25, 32 & 40mm.                    
 (Letter V or H should be marked or inscribed on the meter for the R value, if the meter can only be operated in the vertical or horizontal position. e.g. R200-H and R40-V)
Qs = Starting Flow rate.
	DN
	mm
	15
	20
	25
	32
	40

	L
	mm
	110
	190
	260
	260
	300

	Q3
	m³/h
	2.5
	4
	6.3
	10
	16

	Q3/Q1
	R
	200
	160
	160
	160
	160

	Qs
	l/h
	<6
	12
	20
	40
	60

	Q1
	l/h
	12.5
	25
	39.3
	62.5
	100

	Q2
	l/h
	20
	40
	63
	100
	160

	Q4
	m³/h
	3.125
	5
	7.875
	12.5
	20




	Sizing of Water Meter
	DN 15, 20, 25, 32 & 40.
The meter size will be designated by the nominal size of its inlet and outlet threaded or flanged connectors. Both the inlet and outlet shall be of the same size and on the same axis.
For each meter size designated, the corresponding fixed set of dimensions must correspond to BS 5728/1, ISO 4064-1: 2014 and no deviations from this shall be accepted
(DN 15mm, 20, 25, 32 & 40mm)

	Meter Application
	
Water Utility request for Accuracy Class 2 water meters

The meter manufacturer shall specify the accuracy class

ISO 4064-1:2014 Section 4.2
Accuracy class and maximum permissible error (MPE)
4.2.1 General
A water meter shall be designed and manufactured such that its errors (of indication) do not exceed the maximum permissible errors (MPEs) as defined in 4.2.2 or 4.2.3 under rated operating conditions.
A water meter shall be designated as either accuracy class 1 or accuracy class 2, according to the requirements of 4.2.2 or 4.2.3.

4.2.2 Accuracy class 1 water meters
The MPE for the upper flow rate zone (Q2 ≤ Q ≤ Q4) is ±1 %, for temperatures from 0,1 °C to 30 °C, and ±2 % for temperatures greater than 30 °C.
The MPE for the lower flow rate zone (Q1 ≤ Q <Q2) is ±3 % regardless of the temperature range.

4.2.3 Accuracy class 2 water meters
A water meter shall be designated as accuracy class 2. This requires the Maximum Permissible Error (MPE) to be ±2 % (for temperatures from 0.1 °C to 30 °C and ±3 % for temperatures greater than 30 °C) for the upper flow rate zone. As the temperature in Kenya is greater than 30 °C, a MPE of ±3 % is acceptable. The MPE for the lower flow rate zone shall be ±5 %.
The MPE for the upper flow rate zone (Q2 ≤ Q ≤ Q4) is ±2 %, for temperatures from 0,1°C to 30 °C, and±3 % for temperatures greater than 30 °C.
The MPE for the lower flow rate zone (Q1 ≤ Q <Q2) is ±5 % regardless of the temperature range..

	Material Requirements
	The material should be resistant to normal exposures. The meter body shall be UV stabilized (co-) polymer, NOT plastic. The copolymer meter will only have copolymer threads.(The meter body material to be specified in the brochure) 

	
	Threaded meters shall be supplied complete with a set of connectors that are made of copper alloy or equivalent material resistant to corrosion, rust and damage due to shock or vibration. The connectors shall be threaded to the correct male size, comprising cap nuts, linings and fiber sealing washers. The meter linings shall have adequate provisions to safeguard against tampering. Ensure adequate thread tape is provided.
Only copolymer threads are allowed for co-polymer meters. 
The meters should have thread caps to prevent thread damaging .

	
	Strainers for DN15, 20, DN25, DN32 and DN40 only
In-built sieves/strainers shall be incorporated in consumer flow meters. 
All meters shall be provided with effective inlet strainers which shall be of rigid construction, close fitting and designed for easy removal. Inlet strainers shall be of nickel-plated copper, stainless steel or other materials having satisfactory characteristics. The strainer shall have an effective straining area of at least three times that of the meter body inlet diameter. Tenderers shall provide details of the materials of construction, aperture size and design of strainers.Larger size meters are flanged.
Suitable in-built strainer (0.75mm aperture& 2,844 mm2 mesh (made of stainless steel) area) shall protect the measuring mechanism. For larger sizes, suppliers shall submit the required strainer aperture and mesh sizes
Non-return Valves for DN15, 20, DN25, DN32 and DN40 only.
All meters shall be supplied with integral non-return valves. Tenderers shall provide details of the materials of construction and design of non-return valves. A sample provided of the Non-return valve is also requested. Larger size meters have no NRV’s.
End Connectors
All meters of size 15 to 40mm diameter shall be supplied complete with a set of copper alloy connectors (linings and cap nuts) threaded to ½” BSP male containing no less than 57% copper and  rubber sealing washers. 
ISO 4064-1:2014 section 6.1.7A water meter shall be of such design, composition, and construction that it does not facilitate the perpetration of fraud. A visible indicator showing any form of tampering is a requirement. 

	
	The meter shall be delivered calibrated.

	
	In addition to the inscription requirement in ISO 4064-1:2014 Section 6.6 (see Annex F, Marks and Inscriptions), the nominal diameter is required to be marked on the meter. As the recommended temperature class, T50, differs from T30, it should be indicated additionally. Furthermore, the abbreviation of the specific WSP shall be engraved to reduce the chance of theft. 
Marks and inscriptions
6.6.2 A water meter shall be clearly and indelibly marked with the following information, either grouped or distributed, on the casing, the indicating device dial, an identification plate or the meter cover, if it is not detachable. These markings shall be visible without dismantling the water meter after the instrument has been placed on the market or put into use.
a) Unit of measurement.
b) Accuracy class, where it differs from accuracy class 2.
c) Numerical value of Q3 and the ratio Q3/Q1: if the meter measures reverse flow and the values of Q3 and the ratio Q3/Q1 are different in the two directions, both values of Q3 and Q3/Q1 shall be inscribed; the direction of flow to which each pair of values refers shall be clear. The ratio Q3/Q1 may be expressed as R, e.g. “R160”. If the meter has different values of Q3/Q1 in horizontal and vertical positions, both values of Q3/Q1 shall be inscribed, and the orientation to which each value refers shall be clear.
d) Type approval sign according to national regulations.
e) Name or trademark of the manufacturer.
f) Year of manufacture, the last two digits of the year of manufacture, or the month and year of manufacture.
g) Serial number (as near as possible to the indicating device). The serial number may be engraved or laser printed in a data matrix format (article code + serial number) for auto reading of the serial number. 

Marking of approving laboratory with approval number

Indelible marking of QR data matrix showing meter serial number, and tracebility of order from manufacturer.

{Data Matrix code is a two-dimensional barcode consisting of black and white "cells" or modules arranged in either a square or rectangular pattern, also known as a matrix. The information to be encoded can be text or numeric data.)
[image: C:\Users\Alec\Pictures\datamatrix.jpg]
h) Direction of flow, by means of an arrow (shown on both sides of the body or on one side only provided the direction of flow arrow is easily visible under all circumstances).
i) Maximum admissible pressure (MAP) if it exceeds 1 MPa (10 bar) or 0,6 MPa (6 bar) for DN ≥500.
j) Letter V or H, if the meter can only be operated in the vertical or horizontal position.
k) The temperature class will be T50.
	Class
	mAT0C
	MAT OC

	T30
	0.1
	30

	T50
	0.1
	50

	T70
	0.1
	70

	T90
	0.1
	90

	T130
	0.1
	130

	T180
	0.1
	180

	T30/70
	30
	70

	T30/90
	30
	90

	T30/130
	30
	130

	T30/180
	30
	180


l) The pressure loss class where it differs from Δp63.
m) The installation sensitivity class where it differs from U0/D0.However, U0/D0 is required.

	
	A working pressure of 1,600 kPa is recommended. This should be indicated on the meter as well.1 bar = 100kPa

	
	A water meter shall be designated as accuracy class 2. This requires the Maximum Permissible Error (MPE) to be ±2 % (for temperatures from 0.1 °C to 30 °C and ±3 % for temperatures greater than 30 °C) for the upper flow rate zone. As the temperature in Kenya is greater than 30 °C, a MPE of ±3 % is acceptable. The MPE for the lower flow rate zone shall be ±5 %. 

	Engraving
	The abbreviation of _____WASCO shall be engraved to reduce the chance of theft. 

	Packaging
	Every single meter must be packed separetely with a robust shock-proof or shock-resistant material (such as bubble-wrap) to prevent it from damage during transportation, delivery and installation.

	Non-Return Valve
	The meter shall have inbuilt Non – Return Valve to reduce the risk of water meter reversal fraud. 

	Water Hammer
	The meter has to be tested against the effect of water hammer for up to 100,000 cycles. The meter remains within the calibration range for period of minimum one year. 

	Additional Non-Technical Requirements
	Spare parts/after sales service: NO SPARE PARTS! A water meter shall require no spare parts or servicing, except for the removal of silt by from the internal strainer is preferred. This ensures that the metrology of the water meter is preserved, protected and never tampered with.   

	
	The water meter manufacturer must guarantee that the meter will perform at its optimum accuracy throughout its lifespan with only the removal of silt. 

	
	Maintenance manuals: Installation manuals, commercial guides and data sheets (in English) shall be provided. The only maintenance will be removal of silt.

	
	Warranty: The minimum warranty period shall be two years. Warranty must be from the manufacturer.

	
	For specially designed and manufactured unservicable water meters, the manufacturer should provide a guaranteed lifespan of atleast 8 years.

	
	Testing: 
Before authorizing payments and upon delivery after the award of contract, the company will be sampling 5% of the meters at random. A batch will be considered as failed if one or more meters do not comply with the established technical specifications or have failed the tests. Under these circumstances, the specific batch of meters has to be rejected. A random batch of 5% in every batch of 100 meters will be selected by a representative of the ___WASCO’s technical department. 
The tests must be conducted by a Kenya National Accreditation Service (KENAS) Accredited Meter Testing Laboratory such as KEBS or Nyeri Water and Sewerage Company Ltd.
The costs for testing shall be taken over by the supplier. Furthermore, the supplier has also to bear the costs for replacement if rejected.


	Metrological requirements

	ISO 4064-1:2014 Section 3
Q1 - minimum flow rate - lowest flow rate at which the meter is to operate within the maximum permissible errors

Q2 - transitional flow rate - flow rate between the permanent flow rate and the minimum flow rate that divides the flow rate range into two zones, the upper flow rate zone and the lower flow rate zone, each characterized by its own maximum permissible errors

Q3 - permanent flow rate - highest flow rate within the rated operating conditions at which the meter is to operate within themaximum permissible errors
Q4 - overload flow rate - highest flow rate at which the meter is to operate for a short period of time within the maximum permissible errors, while maintaining its metrological performance when it is subsequently operating within the rated operating conditions

ISO 4064-1:2014 Section 4
4.1 Values of Q1, Q2, Q3, and Q4
4.1.1 The flow rate characteristics of a water meter shall be defined by the values of Q1, Q2, Q3, and Q4.
4.1.2 A water meter shall be designated by the numerical value of Q3 in m3/h and the ratio Q3/Q1.
4.1.3 The value of Q3 , expressed in m3/h, shall be chosen from the following list:
1; 1,6; 2,5; 4; 6,3; 10;  16;  25;  40;  63;  100; 160; 250; 400; 630; 1000; 1600; 2500; 4000; 6300;
The list may be extended to higher or lower values in the series.
4.1.4 The value of the ratio Q3/Q1 shall be chosen from the following list: 40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000
The list may be extended to higher values in the series.
NOTE: The values in 4.1.3 and 4.1.4 are taken from ISO 3,[4] R 5 and R 10 lines, respectively.
4.1.5 The ratio Q2/Q1 shall be 1,6.
4.1.6 The ratio Q4/Q3 shall be 1,25.
Tenderers shall state the meteorological classes of the meters offered.

	Pressure Loss 
	ISO 4064-1:2014 Section 6.5
The pressure loss through a water meter, including its filter or strainer and/or straightener, where either of these forms an integral part of the water meter, shall not be greater than 0,063 MPa (0,63 bar) between Q1 and Q3.

	
Class
	Maximum Pressure Loss
	

	
	MPa
	Bar

	Δp63
	0.063
	0.63

	Δp63
	0.040
	0.40

	Δp63
	0.025
	0.25

	Δp63
	0.016
	0.16

	Δp63
	0.010
	0.10




	Indicating device
	ISO 4064-1:2014 Section 6.7 Indicating device
6.7.1 General requirements
6.7.1.1 Function
The indicating device of a water meter shall provide an easily readable, reliable, and unambiguous visual indication of the indicated volume. A combination meter may have two indicating devices, the sum of which provides the indicated volume.
6.7.1.2 Unit of measurement, symbol, and its placement
The indicated volume of water shall be expressed in cubic metres. The symbol m3 shall appear on the dial or immediately adjacent to the numbered display.
If units of measurement outside the SI are required or allowed by a country’s national regulations, these units of measurement shall be considered acceptable for indications in that country. In international trade, the officially agreed equivalents between these units of measurement and those of the SI shall be used


	Q3
	Indicating Range
(Minimum Values)

	m3/h
	m3

	Q3 ≤ 6,3
	9 999

	6,3 <Q3 ≤ 63
	99 999

	63 <Q3 ≤ 630
	999 999

	630 <Q3 ≤ 6 300
	9 999 999


ISO4064-1:2014 Section 6.7.1.3 Indicating range
The indicating device shall be able to record the indicated volume in cubic metres given in Table above without passing through zero.
6.7.1.4 Colour coding for indicating devices
The colour black should be used to indicate the cubic metre and its multiples.
The colour red should be used to indicate sub-multiples of a cubic metre.
These colours shall be applied to either pointers, indexes, numbers, wheels, discs, dials or to the apertureframes.

Other means of indicating the cubic metre, its multiples and its sub-multiples may be used for a water meter provided there is no ambiguity in distinguishing between the primary indication and alternative displays, e.g. sub-multiples for verification and testing.

6.7.2 Types of indicating device
Any of the following types shall be used.
6.7.2.1 Type 1 -  Analogue device
The indicated volume is indicated by continuous movement of
a) one or more pointers moving relative to graduated scales, or
b) one or more circular scales or drums each passing an index.
The value expressed in cubic metres for each scale division shall be of the form 10n, where n is a positive or negative whole number or zero, thereby establishing a system of consecutive decades. Each scale shall either be graduated in values expressed in cubic metres or accompanied by a multiplication factor (×0,001; ×0,01; ×0,1; ×1; ×10; ×100; ×1 000, etc.)
Rotational movement of the pointers or circular scales shall be clockwise.
Linear movement of pointers or scales shall be left to right.
Movement of numbered roller indicators (drums) shall be upwards.

6.7.2.2 Type 2 - Digital device
The indicated volume is given by a line of adjacent digits appearing in one or more apertures. The advance of a given digit shall be completed while the digit of the next immediately lower decade changes from 9 to 0. The apparent height of the digits shall be at least 4 mm.

For non-electronic devices:
a) movement of numbered roller indicators (drums) shall be upwards;
b) if the lowest value decade has a continuous movement, the aperture shall be large enough to permit
a digit to be read unambiguously.

For electronic devices:
c) either permanent or non-permanent displays are permitted - for non-permanent displays, thevolume shall be able to be displayed at any time for at least 10 s;
d) the meter shall provide visual checking of the entire display which shall have the following sequence:
1) for seven segment type displaying all the elements (e.g. an “eights” test);
2) for seven segment type blanking all the elements (a “blanks” test);
3) for graphical displays an equivalent test to demonstrate that display faults cannot result in any digit being misinterpreted.


	Materials and Design
	The materials used in the construction shall be designed to withstand raw and treated (potable) water and operate for at least 5 years without normal need for maintenance or repair and without the maximum error exceeding the specified limits.
Tenderers shall specify the optimum pH and the water quality for which the meters have been designed.
They must be constructed throughout of materials which are resistant to internal and external corrosion and if necessary be protected by some suitable surface treatment. All materials of the water meter which are in contact with the water flowing through the water meter shall be non-toxic and non-tainting. Water temperature variations within the working range shall not adversely affect the materials used in the construction of the water meter.
The water meter must be resistance to sand, manganese, lime, 12,000 Gauss magnets, hot needles, G-clamps and condensation on the underside of the window of indicating device.
ISO 4064-1:2014 Section 6.1 Materials and construction of water meters
6.1.1 A water meter shall be manufactured from materials of adequate strength and durability for the purpose for which it is to be used.
6.1.2 A water meter shall be manufactured from materials which shall not be adversely affected by the water temperature variations, within the working temperature range
6.1.3 All parts of a water meter in contact with the water flowing through it shall be manufactured from materials which are conventionally known to be non-toxic, non-contaminating, and biologically inert. Attention is drawn to national regulations.
6.1.4 The complete water meter shall be manufactured from materials which are resistant to internal and external corrosion or which are protected by a suitable surface treatment.
6.1.5 A water meter indicating device shall be protected by a transparent window. A cover of a suitable type may also be provided as additional protection.
6.1.6 Where there is a risk of condensation forming on the underside of the window of a water meter indicating device, the water meter shall incorporate devices for prevention or elimination of condensation. 
(The units should be permanently sealed and should be frost, moisture and dust proof.)
6.1.7 A water meter shall be of such design, composition, and construction that it does not facilitate the perpetration of fraud.
6.1.8 A water meter shall be fitted with a metrological controlled display. The display shall be readily accessible to the customer, without requiring the use of a tool.
6.1.9 A water meter shall be of such design, composition, and construction that it does not exploit the MPE or favour any party.

	Dial Counter
	The dial should be of dry dial magnetic type in all the water meters. The register is fully – sealed, vacuum filled, with a sample straight – reading presentation. The register is placed in a window inside the meter body in the direction of flow for easy reading.

	Meter Installation Orientation
	Letter V or H should be marked or inscribed on the meter, if the meter can only be operated in the vertical or horizontal position. [Velocity Meters]

	Installation Requirements 
	It is recommended that the Manufacturer provides his / her specific preferred installation instructions. The installation instructions shall be guided by the ISO 4064-5:2014 best practice recommendations.

ISO 4064-5:2014 -  Installation.
6.1 General requirements

6.1.1 Every water meter, single or in a group, shall be easily accessible for reading (without the use of a mirror or ladder, for instance), for installation, for maintenance, for removal and for in situ dismantling of the mechanism if required.

In addition, for water meters of a mass in excess of 25 kg, there shall be clear access to the installation site to allow the water meter to be brought to, or removed from, its working position, and adequate space around the working position for the installation of lifting gear. The following points should be
taken into account:
a) the need for adequate illumination of the installation site;
b) the need for the floor to be even, rigid, non-slip and clear of obstacles.

6.1.2 Associated fittings such as those specified in Clause 5, if fitted, shall also be readily accessible, and the requirements of 6.1.1 relating to large meters are also applicable for the fittings.

6.1.3 Measures shall be employed to avoid contamination, especially when the meter is installed in a pit, by mounting the water meter and the fittings at a sufficient height above the floor. If necessary, the pit shall be provided with a sump or drain for water removal.

6.2 Installation requirements

6.2.1 For correct operation, a water meter shall always be full of water. If there is a risk of air entering the meter, an upstream air release valve shall be installed.
6.2.2 The meter shall be protected from the risk of damage by shock or vibration.
6.2.3 The meter shall not be subjected to undue stresses caused by pipes and fittings. If necessary, it shall be mounted on a plinth or bracket. The water pipe lines and associated fittings shall be adequately anchored to ensure that no part of the installation can be displaced under water thrust when the meter is dismantled or disconnected on one side.
6.2.4 The meter shall be protected from the risk of damage from extremes of temperature of the water or ambient air.
6.2.5 Where possible, the meter pit shall be protected from flooding and rainwater.
6.2.6 The instructions shall give limits on orientation dependent on the meter type.
6.2.7 The meter shall be protected from the risk of damage due to external environmental corrosion.
6.2.8 In the case where the water meter is part of an electrical earthing, in order to minimize the risk to operational staff, there shall be a permanent shunt for the water meter and its associated fittings.

NOTE: Any national or local legislation concerning the use of water pipes for this purpose applies in the country of use.
6.2.9 Unfavourable hydraulic conditions, e.g. cavitation, surging and water hammer, should be avoided.


	Automatic Meter Reading Capability
	The water meter shall be AMR ready or enabled to allow for future Automatic Meter Reading Capabilities. The AMR meter shall conform to the following characteristics so that it can be ready for AMR. For future tasks, the AMR water meter shall also be compatible with an external pulse reader or sensor and can transmit meter readings via a radio frequency reading system or a fixed network pulse transmitter via GPRS / GSM. Characteristics of the Pulse Reader, Radio frequency reading system and fixed network pulse transmitter are detailed below 
The water meter will be equipped with pulse emitters which can manage the flow values in both directions and also features alarms. The pulse emitters will 
An external pulse reader or sensor that is fixed on the meter and fitted with either a radio frequency reading system or a fixed network pulse transmitter via GPRS / GSM.
Properties of Pulse Reader or Sensor:

1. Compact radio emitter
2. Compatible with a modular meter inductive technology (Ha+Ti or Ti)
3. Frequency MHz 868.95 or 434.47 (for mobile mode walk-by or drive-by through radio frequency transmission module) and 868.30 or 433.42 (for fixed Network via GPRS/GSM)
4. Transmission power 16mW
5. Transmission mode Unidirectional
6. Radio range Up to 2000 m depending on the environment with a Bluetooth receiver for transmission of meter readings
7. Approval EN 300 220, CE RTTE
8. Battery lifetime up to 15 years and a continuous signal emission in programmable seconds. 
9. Degree of Protection should be IP 68
10. Insensitive to magnetic fraud
11. Tampering Alarm
12. Provision for manual download and/or delete readings directly from the water meter incase the radio frequency module fails.

The pulse reader or sensor shall include an electronic circuit that picks up the data sent by an emitter (clipped on a water meter) and stores them in a memory. 
The pulse reader or sensor transmits the data and other operating information atleast every 10 seconds or less on mobile mode walk-by or drive-by through radio frequency transmission module and atleast every 20 minutes or lessfor fixed Network via GPRS/GSM.
Walk-by/Drive-by :
A handheld unit equipped with an a receiver that collects the reading information and directly transfers them to the central computer system within a certain radius.

Fixed network :
A fixed GPRS/LAN receiver installed in buildings, will collect the data from all the external pulse readers or sensors, memorize them, and transmit them each day via GPRS/LAN to a centralized server. 

Can be connected to remote reading or consumption-analysis systems.
Comply with ISO 4064-1:2014 Section 5 i.e. “Water Meters equipped with electronic devices‘‘
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