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Foreword 
 
Development of the East African Standards has been necessitated by the need for harmonizing 
requirements governing quality of products and services in East Africa. It is envisaged that through 
harmonized standardization, trade barriers which are encountered when goods and services are 
exchanged within the Community will be removed.  
 
In order to meet the above objectives, the EAC Partner States have enacted an East African 
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act, 2006) to make 
provisions for ensuring standardization, quality assurance, metrology and testing of products 
produced or originating in a third country and traded in the Community in order to facilitate industrial 
development and trade as well as helping to protect the health and safety of society and the 
environment in the Community. 
 
East African Standards are formulated in accordance with the procedures established by the East 
African Standards Committee. The East African Standards Committee is established under the 
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is composed of representatives of 
the National Standards Bodies in Partner States, together with the representatives from the private 
sectors and consumer organizations. Draft East African Standards are circulated to stakeholders 
through the National Standards Bodies in the Partner States. The comments received are discussed 
and incorporated before finalization of standards, in accordance with the procedures of the 
Community.  
 
Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an 
East African Standard, the Partner States shall adopt, without deviation from the approved text of the 
standard, the East African Standard as a national standard and withdraw any existing national 
standard with similar scope and purpose”. 
 

East African Standards are subject to review, to keep pace with technological advances. Users of the 
East African Standards are therefore expected to ensure that they always have the latest versions of 
the standards they are implementing.  

 

© East African Community 2010 — All rights reserved* 

East African Community  

P O Box 1096  

Arusha  

Tanzania  

Tel: 255 27 2504253/8 

Fax: 255-27-2504481/2504255 

E-Mail: eac@eachq.org 
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*

 © 2010 EAC — All rights of exploitation in any form and by any means reserved worldwide for EAC Partner States’ NSBs. 
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Introduction 
 
The type of backflow prevention device installed has to be consistent with the hazard rating. There 
are various types of backflow prevention devices; those listed below are the more common. 
 
Air gap — An air gap is the most basic protection measure where potable water can flow without any 
possibility of a backflow, siphon or pressurized return of used water or contaminated substance. An 
air gap is suitable for use in high, medium or low-hazard conditions. A simple example is the sink inlet 
valve or tap, with its discharge point well above the overflow level of water in the sink. 
 
Break tank — The air gap principle is extended to create a new supply head (pressure) and, if the 
tank is allowed to overflow, an air gap is maintained to the water inlet. The break tank provides a 
separated supply system that effectively isolates the potable water supply system from a new gravity 
head or a source for a pumped supply. A break tank is suitable for use in high, medium or low-hazard 
conditions. A simple example is the float-valve controlled toilet flushing cistern. 
 
Mechanical control valves — Mechanical control valves are subject to wear and eventual failure. An 
inspection and maintenance programme is usually required, with the results of the programme to be 
reported to the water supplier. The following are types of mechanical backflow prevention devices that 
are typically installed downstream of the meter or stop valve at the property boundary. (There are 
other types designed for special operational conditions.) 
 
⎯ The dual check valve (dual CV). This valve is designed for use in low-hazard conditions. The 

device is nontestable and is typically installed in domestic or residential water services. The dual 
CV consists of two independently acting nonreturn valves in series, arranged to be force loaded in 
the closed position. Domestic or residential basic size water meters are available with a dual CV 
included. The combination (water meter plus dual CV) is cheaper to purchase than the two 
components individually. 

 
⎯ The double check valve (double CV). This valve is designed for use in medium-hazard conditions. 

This is a testable device and is typically used in smaller industrial or commercial water services. 
The double CV consists of two independently acting nonreturn valves in series, arranged to be 
force loaded in the closed position. Three test taps are included on the double CV, (upstream, 
intermediate and downstream) to enable regular checking of the valve performance. These 
devices are usually designed to allow the valves to be replaced without removing the device from 
the pipeline assembly. 

 
⎯ The double check detector assembly (DCDA). This assembly is also designed for use in medium-

hazard conditions. This is a testable device intended for use with fire services; it allows monitoring 
or metering of small draw-off of water for general use within the property. The DCDA consists of a 
double CV or a pair of nonreturn valves, a by-pass line with isolating ball valves and test taps, 
water meter and secondary double CV. 

 
⎯ The reduced pressure zone assembly (RPZA). This assembly is designed for use in high-hazard 

conditions. This is a testable device and is typically used in industrial water services. The RPZA 
consists of two independently acting nonreturn valves in series, arranged to be force loaded in the 
closed position; and a relief valve positioned between the nonreturn valves, force loaded to be 
open to the atmosphere whenever the pressure differential across the upstream nonreturn valve 
reduces to a specified amount. Test taps are also provided for performance checking. 

 
In the preparation of this East African Standard, the following source was consulted extensively: 
 
BS EN 1717:2001, Protection against pollution of potable water in water installations and general 
requirements of devices to prevent pollution by backflow 
 
Assistance derived from this source and others inadvertently not mentioned is hereby acknowledged. 
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Protection against pollution of potable water in water installations 
and general requirements of devices to prevent pollution by 
backflow 
 
 
1 Scope 
 
This East African Standard deals with the means to be used to prevent the pollution of potable water 
inside premises and the general requirements of protection devices to avoid pollution by backflow. 
 
The hygiene protection specifications of this standard are applicable to all the standards for systems 
or appliances connected to the private supply system for water intended for human consumption. 
 
This standard specifies the minimum requirements for product standards of protection units. 
 
The product standards are used to detail product specifications. In the absence of a product standard, 
this standard is used as a reference in order to draw up a specification for the products out of new 
development. 
 
2 Normative references 
 
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including amendments) applies. 
 
CD/K/001:2009, Design, installation, testing and maintenance of services supplying water for 
domestic use within buildings and their curtilages — Specification 
 
3 Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1 
air break to drain 
unobstructed distance between the low point of overflow, discharge or drain of a device or installation, 
leading from a water apparatus, and the top point of the device which collects this water 
 
3.2 
air gap 
physical break between the lowest level of the water inlet and the maximum fault level or critical level 
of an appliance or installation, a feed pipe, or an air inlet orifice incorporated into a hydraulic circuit 
 
3.3 
air inlet 
orifice designed to admit air from the atmosphere into a hydraulic circuit 
 
3.4 
appliance, equipment 
device in which the potable water is used and/or is modified e.g. water heater, chemical dosing unit, 
coffee-machine, WC-pan 
 
3.5  
backflow 
movement of the fluid from downstream to upstream within an installation 
 
 

EAST AFRICAN STANDARD 
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3.6 
backflow protection device 
device which is intended to prevent contamination of potable water by backflow 
 
3.7  
contamination 
result of rendering impure by contact or mixture, to corrupt, defile, pollute, sully, taint or infect 
 
3.8  
disconnection 
break in a hydraulic circuit creating an atmospheric area between two elements, one carrying or 
containing potable water (upstream) and another carrying or containing another fluid (downstream) 
 
3.9 
domestic use 
any use related to residential or similar dwellings 
 
⎯ normal use for dwellings and homes, as well as hotels, schools and offices, communal 

residences, etc. (for example kitchen sink, wash and hand basin, bath, shower, WC, production 
of hot water for sanitary purposes, domestic washing machine and dishwasher, bidet, watering of 
garden); 

 
⎯ special uses relating to similar consumers where products are used with low concentrations and 

presenting no danger for human health (for example authorized water conditioning, air 
conditioning); 

 
⎯ in industrial and commercial premises "domestic use" is limited to water used for those 

applications/appliances described under normal use in dwelling and homes (for example 
excludes water used for process, fire fighting, central heating or irrigation systems). 

 
3.10 
downstream 
the side to which fluid flows under normal conditions 
 
3.11 
potable water system 
water system located downstream of the delivery point specified by the water supply authorities or 
regulations 
 
3.12 
family of protection 
general identification of a backflow protection device principle 
 
3.13  
fluid 
all substances which can be deformed by small forces. Fluids are divided into liquids and gases 
 
3.14 
liquid levels 
 
3.14.1 
critical level 
physical or piezometric level of the liquid reached in any part of the appliance 2 s after closing the 
water inlet, starting from maximum fault level 
 
3.14.2 
maximum operational level 
in an open system, this is the maximum level of the liquid. In a pressurized system, this is the 
maximum piezometric height possible 
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3.14.3 
maximum fault level 
the highest physical or piezometric level of the liquid reached in any part of the appliance when it 
operates continuously under fault conditions as described in product standard 
 
3.15 
LD50 
quantities of substances or mixture which, given on one intake through oral and parental path, bring 
about within 15 days (the required time to take into account potential delayed effect) the death of 50 
out of 100 treated animals 
 
3.16 
non domestic use 
all uses related to a professional activity within industry, trade, agriculture, health establishments, etc. 
All uses related to private and public swimming pools and public baths 
 
3.17 
overflow 
means for discharging naturally excess fluid from an appliance when it has reached a specified level 
 
3.18 
point of use 
point where water is drawn by the user either directly or by connecting an apparatus 
 
3.19 
pollution of potable water 
any degradation of the quality of potable water 
 
3.20 
protection point 
location in a hydraulic circuit where a protection unit is installed 
 
3.21 
protection unit 
device, or device in combination with other hydraulic components, which constitutes the protection 
against backflow 
 
3.22 
type of protection 
identified operating principle applied to a protection device belonging to a given family 
 
3.23 
upstream 
side from which fluid flows under normal conditions 
 
4 Pollution of potable water: general observations 
 
Water installations, described in CD/K/001:2009, due to their design or construction, shall not be 
liable to generate pollution of public or private potable water supply system by residual matters, 
harmful water or any undesirable substance. 
 
4.1 Backflow of used water 
 
The quality of the water distributed can be impaired when used water flows back into the potable 
water system. 
 
4.2 Connection 
 
When there is a mixing of public potable water and any other water supply, the public water supply 
shall be protected by an unrestricted air gap. 
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The non-potable or suspicious water distribution network shall be separated and the whole installation 
marked (for example different coloured pipes). The non-potable or suspicious water taps shall have 
markings with clearly visible warning signs. 
 
4.3 External influences 
 
Potable water cisterns, pipes and protection units shall be protected from external pollution. 
 
No other fluid shall be conveyed in a potable water installation (gas, compressed air, ventilation 
conduct, vapour, chemicals, water used in heating equipment, recycled water, drainage or run-off 
water, waste water, etc.) than potable water. 
 
If it is considered possible that under the prescribed operation any contaminant could enter through 
the protection device (for example air gap, air inlet) into the potable water installation, corresponding 
protection measures are to be provided. 
 
4.4 Materials 
 
The materials used in water installations, including the materials of protection units in contact with 
potable water, shall satisfy the East African Standards. 
 
They shall be compatible with each other, with the water supplied, and with the fluids or substances 
that can come into contact with them. 
 
4.5 Stagnation 
 
A stagnation of water in the systems can result in impairment of the water quality due to a significant 
concentration of dissolved substances or substances in suspension or to-bacterial growth. 
 
The level of impairment depends on the materials used, the water quality, the temperature (for 
example pipes in boiler rooms) and the duration of stagnation. 
 
For reasons of hygiene, it is necessary that pipe systems are flushed after periods of stagnation. 
 
Pipes which are only used rarely or which are used for short periods shall be shut off after use and 
flushed before being brought back into service. Pipes that are no longer in use shall be disconnected 
from the potable water system. 
 
4.6 Harm caused by inadequate or improper maintenance 
 
Any insufficient or improper maintenance of the potable water installation including backflow 
protection devices can result in an impaired water quality. Regular maintenance of the protection units 
shall be carried out. Their proper functioning shall be checked regularly in conformity with national or 
local provisions. 
 
5 Analysis method of the risks at the point of use and choice of protection 
 
5.1 General remarks 
 
A backflow of fluid in a potable water supply system can occur by: 
 
a) Back siphonage: by partial vacuum (drop in pressure) in the potable water supply system (due 

for example to the operation of a valve, the bursting of a pipe, the operation of a booster pump, 
excessive water demands in a part of the system, water taken for emergency use from a fire 
hydrant); 

 
b) pressure backflow: by a back pressure originating in a non-potable system in which the pressure 

exceeds the pressure in the potable water system. 
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Two conditions must exist in order to give rise to backflow: 
 
a) possible contact by a physical mixing between the potable water and another fluid; 
 
b) pressure difference at a given point of the installation reversing the normal direction of flow. 
 
If a common protection to several hydraulic circuits present within a potable water system is sought, it 
is necessary to consider the technical parameter presenting the highest risk value in the most 
unfavourable fluid category to all the associated circuits. 
 
The analysis of an existing or projected installation provides information about its characteristics and 
the fluid categories. The result of this analysis is fixed by a cross in the appropriate field of the 
installation matrix (see Table 1). 
 
For specific installations presenting an exceptional risk, additional technical parameters may be 
considered. In an uncontrolled situation the worst risk shall be assumed. 
 
5.2 Determination of fluid categories which are or could be in contact with potable 

water 
 

In normal use fluids that are or can be in contact with potable water are classified in five categories as 
defined below. 
 

In cases where insignificant concentrations or substantial amounts of substances are present it may 
be appropriate to redefine the safety measurement. 
 
5.2.1 Category 1 
 

Water to be used for human consumption coming directly from a potable water distribution system. 
 
5.2.2 Category 2 
 
Fluid presenting no human health hazard. 
 
Fluid recognized as being fit for human consumption, including water taken from a potable water 
distribution system, which can have undergone a change in taste, odour, colour or temperature 
(heating or cooling). 
 
5.2.3 Category 3 
 

Fluid representing some human health hazard due to the presence of one or more harmful 
substances 1) 

 

5.2.4 Category 4 
 

Fluid presenting a human health hazard due to the presence of one or more toxic or very toxic 
substances 1) or one or more radioactive, mutagenic or carcinogenic substances. 
 
5.2.5 Category 5 
 
Fluid presenting a human health hazard due to the presence of microbiological or viral elements. 
 
5.3 Determination of the installation characteristics 
 
5.3.1 Pressure 
 

For each hydraulic circuit present in the apparatus, locate the desired or existing point(s) to be 
protected, or, failing this, the point of connection of the apparatus to the potable water network. 

                                                 
1) The border between Category 3 and Category 4 is in principle LD 50 = 200 mg/kg body weight in reference to the EU 
Directive 93/21 EEC dated April 27th, 1993. 
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Determine the maximal operational. 
 
Define whether the protection point (existing or foreseen) or, failing this, the point of connection of the 
apparatus to the potable water network is subjected to atmospheric pressure (p = atm) or to a 
pressure exceeding atmospheric pressure (p > atm): 
 

⎯ the situation will be p = atm if the protection point (existing or foreseen) or, failing this point, the 
point of connection of the apparatus to the potable water network is located above the maximal 
operational level; 

 

⎯ the situation will be p > atm if the protection point (existing or foreseen) or, failing this point, the 
point of connection of the apparatus to the potable water network is located below this maximal 
operational level. 

 
5.3.2 Connections 
 
All connections are considered permanent. 
 
5.3.3 Risk attenuation 
 
The principle of risk attenuation is accepted only for certain facilities for domestic use listed in Clause 
6 and in conformity with 3.9. 
 
5.4 Separation by single or double walls 
 
A single wall separator consists of a single fixed and sealed partition or casing that can be in contact 
with the potable water on one side, and with another fluid on the other. 
 
A double wall separator consists of at least two fixed and sealed partitions or casings creating a 
neutral intermediate zone between the potable water on one side and another fluid on the other. 
 
The intermediate zone may be designed in two ways: 
 
⎯ containing a gaseous fluid or an inert porous material (open cells); 
 
⎯ containing a fluid of Category 1, 2, 3. 
 
5.4.1 Rules 
 
5.4.1.1 With respect to backflow prevention 
 
Category 2 or 3 fluids may be separated from the potable water by a single wall. 
 
When the fluid from which potable water shall be protected against backflow is of Category 4 or 5, a 
single wall is not sufficient. 
 
A double wall with a safety medium in between (liquid or gas) and an acoustical or visual alarm 
system is always considered to be able to separate the potable water from the second fluid. 
 
5.4.1.2 With respect to direct consumer protection 
 

When the fluid from which potable water shall be protected against is of Category 4 or 5 and 
downstream of the appliance the water is intended for sanitary or food related use, a double wall shall 
be required. 
 
5.4.2 Performances of separation walls 
 
The performances of the separation by single or double walls are described in the appropriate 
standards. 
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5.5 Air break to drain 
 
All apparatus connected to a potable water network and including a water draining device has to be 
provided with an air break before its discharge to the drainage system. 
 
This air gap shall satisfy the prescriptions described in clause 9. Otherwise the fluid in the apparatus 
has to be considered as fluid Category 5. 
 
5.6 Installation matrix 
 

 
Table 1 — Installation matrix 

 
Category of fluid

 
Pressure 

 
1 
 

2 
 

3 
 

4 
 

5 
 

p = atm 
 

 
 

 
 

 
 

 
 

 
 

p > atm 
 

 
 

 
 

 
 

 
 

 
 

 
By making an analysis of an installation, assessment of the fluid category from which it shall be 
protected, as well as its technical characteristics (see 5.3 to 5.5), the pollution risk of the potable 
water can be determined. 
 
Any backflow prevention arrangement already incorporated into the apparatus or the installation shall 
be disregarded in the analysis. 
 
The matrix above can be completed by inserting a cross for an existing parameter resulting in the 
installation matrix. 
 
5.7 Protection units 
 
5.7.1 Generalities 
 
When the protection unit is represented by a symbol it shall be a hexagon shape containing the letter 
of the protection family and the letter of the type of protection in this family. 
 

EXAMPLE  
 

The hydraulic circuit of an installation or of an appliance connected to an installation may have 
several protection units; each unit comprises a protection device and the accessories needed for 
protection of the water and for its proper functioning, and for inspection, maintenance; (for example 
valve, strainer, etc.). 
 
The protection device itself is an assembled finished product ready to be installed in a hydraulic 
circuit. The characteristic of families and types of protection, and the principle diagrams are given in 
5.7.3. 
 
In order to ensure that the risk coverage is fully satisfied it is necessary to correctly install the 
backflow protection unit. 
 
In the selection of a backflow protection unit, it has to be verified that the device will not be affected by 
the attitude or angle of its installation. 
 
The elements constituting a protection unit combined with a protection device can be: 
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⎯ a stop valve;  

 
⎯ a test cock;  
 
⎯ a sampling cock;   

 
⎯ a strainer; 

 
⎯ a strainer with rinsing tap; 

 
⎯ an air break to drain. 

 
In addition, devices shall be installed in accordance with the instructions contained in technical 
documents supplied by the manufacturer, provided of course that this does not compromise the 
protection safety. 
 
5.7.2 Functional requirements for backflow protection units 
 
Protection units shall be so constructed that they will safely prevent backflow by back-pressure and/or 
by back siphonage of a contaminated fluid into a potable water system. 
 
The degree of protection security and the method of operation of the device, i.e. either an air gap 
arrangement, air inlet port, or a mechanical arrangement, will depend upon the category of the 
contaminated fluid from which the potable water system needs to be protected. 
 
Except for particular fields of application, backflow protection devices shall be able to operate without 
either modification or adjustment: 
 

⎯ at any pressure up to and including 1 MPa (10 bar); 
 

⎯ for any pressure variation up to 1 MPa (10 bar); 
 

⎯ when operating continuously at a temperature limited to 65 °C and at 90 °C for 1 h. 
 

Product specifications for the protection device shall include an endurance test for its expected 
lifetime. 
 

When a backflow protection device is designed with an holding back of water, it shall be fitted with a 
water drain port. 
 
Internal and external parts of these devices shall be accessible for: 
 

⎯ inspection and test; 
 

⎯ replacement or repair. 
 

On devices of DN > 50 mm it is preferable for these operations to be carried out in situ. 
 

Replaceable components shall be designed so that they can only be reassembled without error in 
their original positions (with no risk of inversion, reversal etc.). 
 

Elements contributing to the setting shall be fixed and not adjustable. Details are provided in the 
appropriate product standard. 
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Additional actuating devices (electric, pneumatic, etc.) are not to have a negative influence on the 
operation of the backflow protection function. 
 
Materials shall be selected as described in 4.4. 
 
5.7.3 Description of the listed protection units 
 
See Annex A. 
 
5.8 Matrix of the protection units appropriate to fluid categories 
 
The suitability of each protection unit is indicated in the Table 2. 
 

Table 2 — Matrix of the protection units appropriate to fluid categories 
 

  Category of fluids 
 Protection unit 1 2 3 4 5 
AA Unrestricted air gap ∗ • • • • 
AB Air gap with overflow non-circular (unrestricted) ∗ • • • • 
AC Air gap with submerged feed incorporating air inlet plus overflow ∗ • • — — 
AD Air gap with injector ∗ • • • • 
AF Air gap with overflow circular (restricted) ∗ • • • — 
AG Air gap with overflow tested by vacuum measurement ∗ • • — — 
BA Backflow preventer with controllable reduced pressure zone • • • • — 
CA Backflow preventer with different non controllable pressure zones • • • — — 
DA In line anti-vacuum valve Ο Ο Ο — — 
DB Pipe interrupter with atmospheric vent and moving element Ο Ο Ο Ο — 
DC Pipe interrupter with permanent atmospheric vent Ο Ο Ο Ο Ο 
EA Controllable anti-pollution check-valve • • — — — 
EB Non controllable anti-pollution check-valve Only for certain domestic uses (see 

Clause 6) 
EC Controllable anti-pollution double check-valve • • — — — 
ED Non controllable anti-pollution double check-valve Only for certain domestic uses (see 

Clause 6) 
GA Mechanical disconnector direct actuated • • • — — 
GB Mechanical disconnector hydraulic actuated • • • • — 

 
HA Hose union backflow preventer • • Ο — — 
HB Shower hose union anti-vacuum valve Ο Ο — — — 
HC Automatic diverter Only for certain domestic uses (see 

Clause 6) 
HD Hose union anti-vacuum valve combined with a check-valve • • Ο — — 
LA Pressurized air inlet valve O O — — — 
LB 
 

Pressurized air inlet valve combined with a check-valve located 
downstream 

• • Ο — — 

General remarks:  
Units with an atmospheric vent may not be installed where it is liable to flooding (for examples AA, BA, CA, GA, GB...). 
• Covers the risk 
O Covers the risk only if p = atm 
 — does not cover the risk 
∗ is not applicable 

 
6 Point of use protection for equipment at the draw-off point for domestic 

uses 
 
6.1 Choice of the protection units to be implemented 
 
The protection units of equipment installed at the point of use are analyzed according to the method 
described in Clause 5. Protection units, given in Table 3, are also allowed. 
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Table 3 
 

Equipments Category Authorized level units 
Tap with spray at hand basin, sink, 
shower, bath; excluding toilet, bidet 

5 Protection units appropriate to Category 2 
and EB, ED, HC 

Bath with inlet below the edge of the tub b 5 Protection units appropriate to Category 3 
Draw-off tap for hose connection a b 
 

5 Protection units appropriate to Category 3 

Lawn irrigation system — buried system b 5 Protection units appropriate to Category 4 
a Used for washing, cleaning or garden watering.  
 

b The installation of the protection unit must be above the maximum operational level. 
 
6.2 Location of the protection units 
 
The protection assemblies shall be incorporated into the domestic equipment. If for specific technical 
reasons they are not, then they shall be installed at the connection of the supply of those installations 
so as to ensure the protection of the potable water. 
 
7 Point of use protection of particular equipment for non domestic uses 
 
Non domestic installations — because of their complexity — require a complete and detailed analysis 
in accordance with Clause 5. 
 
If an analysis is not possible, an air gap of family A, type A, B or D is the only protection device to be 
used. 
 
8 Protection at the connection point to the public potable water system 
 
Technical analysis of the hazard is based on examination of the uses of water in the water system 
located downstream of the delivery point specified by the water supply authorities or regulations. 
 
A backflow protection unit shall be installed at the origin of the potable water installations network at 
the appropriate place: 
 
⎯ for all domestic uses and for the non domestic uses where interior examination is possible and 

the guarantees sufficient, the protection unit shall be a controllable check-valve or check-valve 
integrated in the water meter; 

 
⎯ for non domestic uses where interior inspection is not possible and for those of which the 

guarantees are insufficient, the protection unit shall be chosen according to the maximum risk 
which can be caused by the use of the water. 
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9 Air break to drain 
 
The air breaks to drain shall be realized by a full disconnection or by air inlets. 
 

 
 

Key 
1 Outlet evacuation 
2 Spillover level 
Evacuation E: bore E 
Drain G: bore G 
Air inlets: S1, S2 cross-sections for air passage 

e: smallest dimension for calculation of a cross-section 
 
Requirements 
b ≥ G 

b ≥ 20 mm 

G ≥ E and drain (G) shall be capable to take the full flow of the discharge 

e ≥ 4 mm 
 

3
2...21

GbSS π×
≥++  

Figure 1 
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Annex A 

(normative) 
 

Reference list of the protection units 
 

Family Air gap A
 
Definition 
An air gap is a permanent unobstructed distance, whether outside or inside the receiving vessel, 
between the upstream potable water supply feed orifice and the downstream process fluid, 
measured at maximum operational level. 
 
Functional requirements 
To prevent the backflow of a contaminated fluid into the potable water supply system by means of 
a permanent unobstructive disconnection distance. 
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Family Air gap A
Type Unrestricted air gap A 

 
Figure A.1: Protection device — 

Graphic symbol 

 
 

Figure A.2: 
Protection unit 

symbol 

 

Figure A.3: Protection unit — 
Graphic symbol 

 

Figure A.4: Design principle 

 
Definition 
An "AA" air gap is a visible unobstructed and complete air 
gap placed permanently and vertically between the lowest 
point of the inlet feed orifice and any surface of the receiving 
vessel that determines the maximum operational level at 
which the device overflows. 

 
Product requirements 
The protection device shall conform to the national standard transposing the East African Standard 
as available. 
 
Installation requirements 
Every float-operated valve or other device that controls the flow of water to a receiving vessel shall 
be securely and rigidly fixed. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to 
prevent it from moving or buckling. 
 
The direction of flow from a feed pipe into the receiving vessel with an air gap "AA" shall be into air 
at atmospheric pressure, downwards and not more than 15° from the vertical. 
 
No object shall be closer than three times the diameter of the feed pipe to the inlet pipe or to the 
vertical projection of the inlet or feed pipe between the pipe and the maximum operational level of 
the receiving vessel. 
 
Where non-circular pipes are used, the bore shall be taken as the internal diameter of a circular 
pipe having the same cross-sectional areas as the non-circular pipe. 
 
The device shall not be installed in locations liable to flooding. 
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Family 

 
Air gap

 
A 

Type 
 

Air gap with overflow 
non-circular (unrestricted) 

B 

 
Figure A.5: Protection device 

— Graphic symbol 

 
Figure A.6: Protection 

unit symbol 

 

Figure A.7: Protection unit — 
Graphic symbol 

 

 
Figure A.8: Design principle 
 

 
Definition 
 
An "AB" air gap is a permanent and vertical distance between the 
lowest point of the feed orifice and the critical water level. 
 
The overflow shall be non-circular in design and capable of 
draining the maximum inflow of water under positive pressure 
fault condition. 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available 
 
Installation requirements 
 
Every float-operated valve or other device that controls the inflow of water to a receiving vessel shall 
be securely and rigidly fixed to that vessel. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to prevent 
it from moving or buckling. 
 
The inlet device shall not come into contact in any way with a product from downstream, whether 
owing to backflow, bending or deformation of the assembly. 
 
The device shall not be installed in locations liable to flooding. 
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Family 

 
Air gap A 

 
Type 

 

Air gap with submerged 
feed incorporating air inlet 

plus overflow 
 

C 

 

 
Figure A.9: Protection device 

— Graphic symbol 

 
Figure A.10: Protection 

unit symbol 
 

 

Figure A.11: Protection unit — 
Graphic symbol 

 
 

 
Figure A.12: Design principle 

 
Definition 
 
An "AC" air gap is a permanent and vertical distance between 
the lowest point of the air inlet orifice in the feed pipe and the 
critical water level. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available 
 
 
Installation requirements 
 
Every float-operated valve or other device that controls the inflow of water to a receiving storage 
cistern shall be securely and rigidly fixed to that cistern. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to prevent 
it from moving or buckling. 
 
The device shall not be installed in locations liable to flooding. 
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Family 

 
Air gap A 

Type 
 

Air gap with injector D 

 

 
Figure A.13: Protection device 

— Graphic symbol 

 
Figure A.14: Protection 

unit symbol 

 

Figure A.15: Protection unit — 
Graphic symbol 

 

 
Figure A.16: Design principle 

 
Definition 
 
An "AD" air gap with injector is a permanent air gap between 
the upstream feed orifice and the downstream device inlet 
orifice. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
Every valve or device that controls the inflow of water shall be securely and rigidly fixed. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to prevent 
it from moving or buckling. 
 
The device shall not be installed in locations liable to flooding. 
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Family

 
Air gap A 

Type Air gap with overflow 
circular (restricted) 

 

F 

 

 
Figure A.17: Protection device — 

Graphic symbol 
 

 
Figure A.18: 

Protection unit 
symbol 

 

 

Figure A.19: Protection unit — 
Graphic symbol 

 
 

 
Figure A.20: Design principle 

 

 
Definition 
 
An "AF" air gap is a permanent and vertical distance between 
the lowest point of the feed orifice and the critical water level. 
 
The overflow shall be circular in design and capable of draining 
the maximum inflow of water under positive pressure fault 
condition. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
Every float-operated valve or other device that controls the inflow of water to a receiving vessel shall 
be securely and rigidly fixed to that vessel. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to prevent 
it from moving or buckling. 
 
The inlet device shall not come into contact in any way with a product from downstream, whether 
owing to backflow, bending or deformation of the assembly. 
 
The device shall not be installed in locations liable to flooding. 
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Family Air gap A 
Type Air gap with overflow 

tested by vacuum 
measurement 

 

G 

 

Figure A.21: Protection device — 
Graphic symbol 

 

 
Figure A.22: Protection 

unit symbol 
 

 

Figure A.23: Protection unit 
Graphic symbol 

 

 

 
Figure A.24: Design principle 

 

 
Definition 
An "AG" air gap is a permanent and vertical distance between 
the lowest point of the feed orifice and the critical water level. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
  
 
Installation requirements 
 
Every float-operated valve or other device that controls the inflow of water to a receiving vessel shall 
be securely and rigidly fixed to that vessel. 
 
Every feed pipe supplying water to such a valve or other device shall be fixed in its position to prevent 
it from moving or buckling. 
 
The inlet device shall not come into contact in any way with a product from downstream, whether 
owing to outlet orifice backflow, bending or deformation of the assembly. 
The device shall not be installed in locations liable to flooding. 
 



Dr
af

t f
or

 co
m

m
en

ts 
on

ly 
—

 N
ot

 to
 b

e 
cit

ed
 a

s E
as

t A
fri

ca
n 

St
an

da
rd

CD/K/003:2009 

© EAC 2010 — All rights reserved  19 

 
Family 

 
Controllable disconnection

 
B 
 

 
Definition 
 
Disconnection is artificially provided by the action or the reaction of one or more hydromechanical 
interlock devices, in alternating or simultaneous situation, to upstream pressure changes (pressure 
drop or negative pressure) and downstream pressure changes (back pressure) in combination with a 
tightness defect of the downstream check-valve. 
 
 
Functional requirements 
 
Devices within this family are characterized by: 
 
⎯ three pressure zones such that upstream p1 > intermediate pj > downstream p2 (static no flow 

and under water flow conditions); 
 
⎯ a positive differential pressure p1 – pi under static and dynamic condition; 
 
⎯ an automatic discharge linked to the intermediate zone; 
 
⎯ three pressure tappings allowing regular verification of functioning; 
 
⎯ a given discharge flow rate. 
 
They are fitted with air breaks to drain. 
 
The protection devices shall be capable of working without modification or adjustment. 
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Family

 
Controllable 

disconnection 
 

B 
 

 
Type 

 

Backflow preventer with 
controllable reduced 

pressure zone 
 

A 

 

 
Figure A.25: Protection device — 

Graphic symbol 

 
Figure A.26: Protection 

unit symbol 
 

 

Figure A.27: Protection unit — 
Graphic symbol 

 
 

 
Figure A.28: Design principle 

 

 
Definition 
 
The specific characteristics of the "BA" device are as follows: 
 
⎯ p1 - pi > 14 kPa (140 mbar); 
 
⎯ connection of the intermediate pressure zone (p,) to the 

atmosphere when p1 - pi < 14 kPa (140 mbar); 
 
⎯ disconnection by venting the intermediate pressure zone 

(pj) to the atmosphere when p1 will be up to 14 kPa (140 
mbar); 

 
⎯ a minimum set discharge flow (backflow rate); 
 
⎯ devices that allow verification in every zone of the 

disconnection and the sealing of the protection devices 
(obturators, discharge valves). 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
The device shall be readily accessible. 
It shall not be installed in locations liable to flooding. 
It shall be installed in an aerated environment (unpolluted atmosphere). 
The drain shall be capable of taking the discharge. 
It shall be protected against frost or excessive temperature. 
It shall be installed horizontally, with the discharge valve opening downwards. Pressure taps shall 
make it possible to carry out inspection test without difficulty. 
It can be installed only for potential backflows not exceeding the discharge capacity of the protection 
device. 
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Family 
 

Non controllable 
disconnection 

 

C 

 
Definition 
 
Disconnection is artificially provided by the action or reaction of one or more mechanical interlock 
devices, in alternating or simultaneous situations, to upstream pressure changes (negative pressure) 
and downstream pressure changes (counter pressure), in combination with a tightness defect of the 
downstream check-valve. 
 
 
Functional requirements 
 
Devices within this family are characterized by: 
 
⎯ three pressure zones, at normal flow p1 > pi > p2; 
 
⎯ an intermediate zone venting to the atmosphere when the intermediate (Pi) pressure reaches a 

value higher than the inlet pressure within a fixed percentage; 
 
⎯ a given discharge flow rate; 
 
⎯ no means are provided for the occasional or continuous verification of values controlling operation 

of the safety devices; 
 
⎯ an automatic discharge linked to the intermediate zone. 
 
They are fitted with air breaks to drain. 
 
The protection devices shall be capable of working without modification or adjustment. 
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Family 

 
Non controllable 
disconnection 

 

C 

 
Type 

 

Backflow preventer with 
different non-controllable 

pressure zones 
 

A 
 

 

 
Figure A.29: Protection device 

— Graphic symbol 
 

 
Figure A.30: Protection 

unit symbol 
 

 

Figure A.31: Protection unit — 
Graphic symbol 

 
 

 
Figure A.32: Design principle 

 

Definition 
The CA device is divided into three zones: 
 
⎯ one upstream zone p1; 
 
⎯ one intermediate zone (pi, not measurable) vented to the 

atmosphere; 
 
⎯ one downstream zone p2. 

 
The device provides disconnection by venting the intermediate 
pressure zone to the atmosphere when the difference of 
pressure between the intermediate zone and the upstream zone 
is less than 10 % of the upstream pressure (pj – p1 < 10 % p1). 
 
It ensures a discharge flow (backflow rate) through the 
intermediate zone, at least equal to the given discharge flow 
rate. 
 
Means for the control of the protection device are not included. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available 
 
 
Installation requirements 
 
The device shall be readily accessible. 
 
It shall not be installed in locations liable to flooding. 
 
It shall be installed in an aerated environment (unpolluted atmosphere). 
 
The drain shall be capable of taking the discharge. 
 
It shall be protected against frost or excessive temperature. 
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Family Atmospheric venting principle D 

 
 
Definition 
Disconnection is provided naturally by atmospheric pressure. 
 
 
Functional requirements 
 
This family is characterized by: 
 
⎯ an air inlet device which opens in the event of the flow ceasing or negative pressure in the feed 

pipe in accordance with given dimensional characteristics. The requirements of the air inlet port 
will be satisfied by the vacuum test and by minimum dimensional requirements in the appropriate 
product standard; 

 
⎯ when in a static situation the obligation to ensure a permanent vertical air gap between the air 

inlet and the maximum downstream level fluid. 
 
No load nor permanent back-pressure shall be caused by the downstream installation. 
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Family 

 
Atmospheric venting principle

 
D 

Type In line anti-vacuum valve A 
 

 
Figure A.33: Protection device 

— Graphic symbol 
 

 
Figure A.34: Protection unit 

symbol 
 

 

 
Figure A.35: Protection 
unit — Graphic symbol 

 
 

 
Figure A.36: Design principle 

 

 
Definition 
 
Mechanical device with an air inlet that is closed when water 
flows through it at or above atmospheric pressure, but that 
opens to admit air if there is a subatmospheric pressure at the 
water inlet or when flow stops, and closes so as to be watertight 
when the flow of water is resumed at normal pressure. 
 
In case of subatmospheric pressure the obturator as well as 
admitting air to the downstream pipework also throttles the inlet 
waterway of the device. 
 
It ensures protection against back siphonage only by draining to 
the atmosphere, but not against back pressure. 

 
Functional requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 
 
h > 300 mm above the maximum downstream level 
fluid; 
 
No closure device shall be installed after the DA. 
 
The diameter of the device shall correspond to the 
dimensions of the connected installation system. 
 
The device shall be readily accessible. 
 
It shall not be installed in locations liable to flooding. 
 
It shall be installed in an aerated environment 
(unpolluted atmosphere). 
 
It shall be protected against frost or excessive 
temperature 

 

 
Key 
1     Maximum downstream level 
 

Figure A.37: Installation 
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Family 
 

Atmospheric venting 
principle 

 

D 

Type 
 

Pipe interrupter with 
atmospheric vent and moving 

element 

B 

 

 
Figure A.38: Protection 

device — Graphic symbol 

 
Figure A.39: Protection unit 

symbol 
 

 

 
Figure A.40: Protection unit 

Graphic symbol 
 

 
Figure A.41: Design principle 
 

 
Definition 
 
Pipe interrupters with elastic membrane are fitted with air inlet 
port(s) that are closed, when water flows through it above 
atmospheric pressure, but that open to admit air if there is a 
subatmospheric pressure at the water inlet or when the flow stops, 
and close to be watertight when the flow of water is resumed at 
normal pressure. 
 
It ensures protection against back siphonage only by draining to 
the atmosphere, but not against back pressure. Direction of water 
flow is vertically downwards. 

Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 
 
h > 150 mm above the maximum downstream 
level fluid; 
No closure device shall be installed after the DB. 
The diameter of the device shall correspond to 
the dimensions of the connected installation 
system; 
The device shall be readily accessible. 
It shall not be installed in locations liable to 
flooding. 
It shall be installed in an aerated environment 
(unpolluted atmosphere). 
It shall be protected against frost or excessive 
temperature 

 

 
 
Key 
1     Maximum downstream level 
 
Figure A.42: Installation 
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Family 

 
Atmospheric venting 

principle 
 

D 

Type 
 

Pipe interrupter with permanent 
atmospheric vent 

 

C 

 

 
Figure A.43: Protection 

device — Graphic symbol 
 

 
Figure A.44: Protection unit 

symbol 
 

 

 
Figure A.45: Protection unit 

— Graphic symbol 
 

 

 
Figure A.46: Design principle 

 
Definition 
 
Pipe interrupters with permanent atmospheric vent are fitted with 
air inlet port(s) that are totally unrestricted and permanent. Water 
flows vertically downwards. 
 
The device prevents back flow by venting to atmosphere all the 
downstream and upstream elements. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
h > 150 mm above the maximum downstream 
level fluid. 
 
No closure device shall be installed after the DC. 
 
The diameter of the device shall correspond to 
the dimensions of the connected installation 
system.  
 
The device shall be readily accessible. 
 
It shall not be installed in locations liable to 
flooding. 
 
It shall be installed in an aerated environment 
(unpolluted atmosphere). 
 
It shall be protected against frost or excessive 
temperature. 

 

 
Key 
 
1  Maximum downstream  
 

Figure A.47: Installation 
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Family 
 

Anti-pollution check-valves
 

E

 
Definition 
A mechanical protection device to permit flow in one direction only. 
 
It will open automatically when the pressure in the direction of flow upstream of the valve is greater 
than the pressure downstream. In cases when the pressure is higher downstream or no flow condition 
exists the valve is closed by anticipation acting under a force. 
 
 
Functional requirements 
 
The protection device, for Ø ≤ 50 mm, shall be able to function in any position. 
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Family Anti-pollution check-

valves 
E 

Type 
 

Controllable anti-pollution 
check-valves 

 

A 
 

 

 
Figure A.48: Protection device — 

Graphic symbol 
 

 
Figure A.49: Protection 

unit symbol 
 

 

 
Figure A.50: Protection unit 

— Graphic symbol 
 

 

Figure A.51: Design principle 
 

 
Definition 
 
A controllable mechanical protection device, equipped with 
one obturator, to permit flow in one direction only. 
 
It will open automatically when the pressure in the direction of 
flow upstream of the valve is greater than the pressure 
downstream. When the pressure is higher downstream or no 
flow condition exists the valve is closed by anticipation acting 
under a force for example of a mechanical assembly or a 
spring. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
The device shall be readily accessible. 
 
It shall be protected against frost or excessive temperature. 
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Family Anti-pollution check-valves

 
E 

Type 
 

Non controllable anti-pollution 
check-valve, incl. cartridge 

B 

 

 
Figure A.52: Protection device 

— Graphic symbol 
 

 
Figure A.53: Protection unit 

symbol 
 

 

 
Figure A.54: Protection unit 

— Graphic symbol 
 

 

 
Figure A.55: Design principle 

 

 
Definition 
 
A non controllable mechanical protection device (including 
cartridge), equipped with one obturator, to permit flow in one 
direction only. 
 
It will open automatically when the pressure in the direction of 
flow upstream of the valve is greater than the pressure 
downstream. When the pressure is higher downstream or no 
flow condition exists the valve is closed by anticipation acting 
under a force for example of a mechanical assembly or a 
spring. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
The device shall be readily accessible. 
It shall be protected protection against frost or excessive temperature. 
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Family 

 
Anti-pollution check-

valves 
 

E 

Type 
 

Controllable anti-pollution 
double check-valve 

 

C 

 

 
Figure A.56: Protection device 

— Graphic symbol 
 

 
Figure A.57: Protection 

unit symbol 
 

 

Figure A.58: Protection unit — 
Graphic symbol 

 
 

 
Figure A.59: Design principle 

 

 
Definition 
 
A controllable mechanical protection device, equipped with two 
independent acting obturators, to permit flow in one direction 
only. 
 
It will open automatically when the pressure in the direction of 
flow upstream of the valve is greater than the pressure 
downstream. When the pressure is higher downstream or no 
flow condition exists the valve is closed by anticipation acting 
under a force for example of a mechanical assembly or a 
spring. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
The device shall be readily accessible. 
 
It shall be protected against frost or excessive temperature. 
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Family 

 
Anti-pollution check-valves

 
E 

Type 
 

Non controllable anti-pollution 
double check-valve 

 

D 
 

 

 
Figure A.60: Protection device 

— Graphic symbol 
 

 
Figure A.61: Protection unit 

symbol 
 

 

 
Figure A.62: Protection unit 

— Graphic symbol 
 

 

 
Figure A.63: Design principle 

 

 
Definition 
 
A non controllable mechanical protection device, equipped with 
two independent acting obturators, to permit flow in one 
direction only. 
 
It will open automatically when the pressure in the direction of 
flow upstream of the valve is greater than the pressure 
downstream. When the pressure is higher downstream or no 
flow condition exists the valve is closed by anticipation acting 
under a force e.g. of a mechanical assembly or a spring. 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
The device shall be readily accessible; 
 
It shall be protected against frost or excessive temperature. 
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Family 

 
Controllable mechanical 

disconnection 
 

G 

 
Definition 
 
The disconnection is achieved by one or more hydromechanical locking devices. A disconnector 
family G is characterized by: 
 
— two pressure zones in flow position: upstream and downstream; 
 
— three zones in drain position (zero-flow): upstream, intermediate and downstream; 
 
— a determined relief flow rate; 
 
— a drain position visible directly or by a position indicator. 
 
 
Functional requirements 
 
For a disconnector family G, the drain position is being achieved by the force of a prestressed spring. 
The relief valve starts opening: 
 
⎯ for type A, when the set pressure ps ≥ pstat + 50 kPa (0.5 bar) is achieved, 
 
⎯ or by type B, when the differential pressure p1 - p2 ≥ 15 kPa (0.15 bar). At zero flow the drain 

position shall be open irrespective of the actual differential pressure. 
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Family 

 
Controllable 
mechanical 

disconnection 

G 

 
Type 

Mechanical disconnector 
direct actuated 

A 
 

 

 
Figure A.64: Protection device — 

Graphic symbol 
 

 
Figure A.65: Protection 

unit symbol 
 

 

Figure A.66: Protection unit — 
Graphic symbol 

 

Figure A.67: Design principle 

Definition 
A direct actuated disconnector GA is characterized by: 
⎯ two pressure zones in flow position: upstream and 

downstream; 
⎯ three zones in drain position (zero flow): upstream, 

intermediate and downstream. The upstream spring 
loaded obturator with discharge system and the 
downstream check-valve separate the intermediate zone 
from the upstream and downstream zone; 

⎯ flow position is achieved at a pressure pf ≤ ps + 50 kPa 
(0.5 bar); 

⎯ the relief valve starts opening at the set pressure Ps + 
Pstat + 50 kPa (0.5 bar); 

⎯ drain position is achieved at a pressure p0 ≥ ps - 36 kPa 
(0.36 bar); 

⎯ a determined relief flow rate; 
⎯ a drain position visible directly or by a position indicator. 

 
Functional requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 

The device shall be readily accessible. 

It shall not be installed in locations liable to 
flooding. 

It shall be installed in an aerated environment 
(unpolluted atmosphere). 

The drain shall be capable of taking the 
discharge. 

It shall be protected against frost or excessive 
temperature. 

Spring= [h(m) + 5(m)]. 
 

 
Figure A.68: Installation 
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Family

 
Controllable 
mechanical 

disconnection 

G 

 
Type 

 

 
Mechanical disconnector 

hydraulic actuated 

B 

 

 
Figure A.69: Protection device — 

Graphic symbol 
 

 
Figure A.70: Protection 

unit symbol 
 

 

Figure A.71: Protection unit — 
Graphic symbol 

 
 

 
Figure A.72: Design principle 

 

Definition 

A hydraulic actuated disconnector GB is characterized by: 

⎯ two pressure zones in flow position:  upstream 
downstream;and 

⎯ three zones in drain position (zero-flow): upstream, 
intermediate and downstream. The upstream spring 
loaded obturator with discharge system and the 
downstream check-valve separate the intermediate zone 
from the upstream and downstream zone; 

⎯ at zero flow the disconnector shall be in drain position; 

⎯ the relief valve start opening at a pressure difference 
between upstream and downstream zone Δp > 15 kPa 
(0.15 bar); 

⎯ flow position is achieved at a pressure difference Δp < 
100kPa(1 bar) 

⎯ a determined relief flow rate; 

⎯ a drain position visible directly or by a position indicator. 

Functional requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 
The device shall be readily accessible. 
It shall not be installed in locations liable to flooding. 
It shall be installed in an aerated environment (unpolluted atmosphere). 
The drain shall be capable of taking the discharge. 
It shall be protected against frost or excessive temperature. 
The protection device shall be installed horizontally, with the discharge valve opening downwards. 
Pressure taps shall make it possible to carry out inspection test without difficulty. 
It can be installed only for potential backflows not exceeding the discharge capacity of the protection 
device 
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Family 

 
Disconnection at the outlet

 
H 
 

 
Definition 
 
Disconnection is provided either by atmospheric pressure or by reaction of a mechanical device 
 
Functional requirements 
 
The family is characterized by an unrestricted air inlet at zero flow or vacuum. 
 
The vacuum tests specified in the product standards will show whether or not the air inlet port satisfy 
the requirements. 
 
No load or permanent back-pressure shall be caused by the downstream installation. It shall not be 
possible to block the air inlets easily. 
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Family 

 
Disconnection at the outlet

 
H 
 

Type 
 

Hose union backflow preventer 
 

A 

 

 
Figure A.73: Protection 

device — Graphic symbol 
 

 
Figure A.74: Protection unit 

symbol 
 

 

 
Figure A.75: Protection unit 

— Graphic symbol 
 

 

 
Figure A.76: Design principle 
 

 
Definition 
 
Two pressure zones are separated by a check-valve. 
 
The check is closed at zero flow and the air inlets are open. 
 
Normal operation flow of water: check-valve is open; air inlets 
closed. 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
Installation requirements 
 
The device shall not be exposed to continuous 
back-pressure. 
 
The downstream pipe shall be flexible and 
removable. 
 
It shall be installed in vertical position. The device 
shall be readily accessible.  
 
It shall not be installed in locations liable to 
flooding. 
 
It shall be protected against frost or excessive 
temperature. 
 
h > 200 mm above the maximum downstream 
level fluid 

 
Key 
1     Maximum downstream level 
 

Figure A.77: Installation 
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Family 

 
Disconnection at the outlet

 
H 
 

 
Type 

 

Hose union anti-vacuum valve 
 

B 
 

 

 
Figure A.78: Protection 

device — Graphic symbol 
 

 

 
Figure A.79: Protection unit 

symbol 
 

 

 
Figure A.80: Protection unit 

— Graphic symbol 
 

 
Figure A.81: Design principle 
 

 
Definition 
 
Movable part closing air vents at normal operation and zero flow. 
 
In case of vacuum in the supply line movable part will act similar as 
a check-valve and throttle the supply pipe. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 

The device shall not be exposed to continuous 
back-pressure. 

The downstream pipe shall be flexible and 
removable. 

It shall be installed in vertical installation. The 
device shall be readily accessible. 

It shall not be installed in locations liable to 
flooding. 

It shall be installed in an aerated environment 
(unpolluted atmosphere). 

It shall be protected against frost or excessive 
temperature. 

No closure device shall be installed after HB. 

h > 250 mm above the maximum downstream 
level fluid. 

 
Key 
1     Maximum downstream level 
 

Figure A.82: Installation 
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Family

 
Disconnection at the 

outlet 
 

H 
 

Type 
 

Automatic diverter 
 

C 

 

 
Figure A.83: Protection device — 

Graphic symbol 

 
Figure A.84: Protection 

unit symbol 
 

 

Figure A.85: Protection unit — 
Graphic symbol 

 

 

 
Figure A.86 — Design principle 

 

Definition 
 
Diverts to shower after manual actuation. 
 
Returns to spout mode automatically and disconnects by 
venting to atmosphere in the case of: 
 
—  flow of water is stopped intentionally; 
 
—  vacuum is applied from supply side. Spout acts as air inlet. 
 

Product requirements 

The protection device shall conform to the national standard transposing the East African Standard as 
available 

Installation requirements 

The shower outlet shall not be connected to a 
rigid pipe. 

It shall be installed downstream of a closing 
valve. 

The device shall be readily accessible. 

It shall not be installed in locations liable to 
flooding. 

It shall be installed in an aerated environment 
(unpolluted atmosphere. 

It shall be protected against frost or excessive 
temperature. 

h > 25 mm above the maximum downstream level 
fluid. 

 

 
Key 
1     Maximum downstream level 
 

Figure A.87: Installation 
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Family 

 
Disconnection at the outlet

 
H 
 

Type 
 

Hose union anti-vacuum 
valve combined with a 

check-valve 
 

D 
 

 

 
Figure A.88: Protection 

device — Graphic symbol 
 

 
Figure A.89: Protection 

unit symbol 
 

 

 
Figure A.90: Protection unit — 

Graphic symbol 
 

 

 
Figure A.91: Design 

principle 
 

 
Definition 
 
It is a combination of a check-valve EB and anti-vacuum valve HB. 
 
Product requirements 
 
The protection device shall conform to the national standard 
transposing the East African Standard as available. 
 
 

Installation requirements 

The device shall not be exposed to continuous back-
pressure. 

The downstream pipe shall be flexible and removable. 

It shall be installed in vertical installation. The device 
shall be readily accessible. 

It shall not be installed in locations liable to flooding. 

It shall be installed in an aerated environment 
(unpolluted atmosphere. 

It shall be protected against frost or excessive 
temperature. 

No closure device shall be installed after HD. 

h > 250 mm above the maximum downstream level 
fluid. 

 
Key 
1     Maximum downstream level 
 

Figure A.92: Installation 
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Family 

 
Pressurized air inlet valve 

opening under vacuum 
 

L 

 
Definition 
 
Pressurized in line air inlet valves are fitted with air inlet port(s) which is normally closed, when the 
water is above or equal to atmospheric pressure in the valve. The valve opens to admit air if there is a 
subatmospheric pressure at the water inlet, and closes to be watertight when the flow of water is 
resumed at normal pressure. 
 
 
Functional requirements 
 
The requirements of the air inlet port will be satisfied by the vacuum test and by minimum dimensional 
requirements in the appropriate product standard. 
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Family

 
Pressurized air inlet 
valve opening under 

vacuum 

L 

 
Type 

 

Pressurized air inlet valve 
 

A 

 

 
Figure A.93: Protection device — 

Graphic symbol 
 

 
Figure A.94: Protection 

unit symbol 
 

 

Figure A.95: Protection unit — 
Graphic symbol 

 
 

 
Figure A.96: Design principle 

 

 
Definition 
 
Pressurized in line air inlet valves are fitted with an air inlet port 
element which is normally closed, when the water is above or 
equal to atmospheric pressure in the valve. The valve opens to 
admit air if there is a subatmospheric pressure at the water 
inlet, and closes to be watertight when the flow of water is 
resumed at normal pressure. 
 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
 
 
Installation requirements 
 
h > 300 mm above the maximum downstream 
level fluid. 
 
The diameter of the device shall correspond to the 
dimensions of connected installation system. 
 
The device shall be readily accessible.  
 
It shall not be installed in locations liable to 
flooding. 
 
It shall be installed in an aerated environment 
(unpolluted atmosphere). 
 
It shall be protected against frost or excessive 
temperature 

 

 
Key 
1     Maximum downstream level 
 

Figure A.97: Installation 
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Family 

 
Pressurized air inlet 
valve opening under 

vacuum 
 

L 

Type 
 

Pressurized air inlet valve 
combined with a check-

valve 
located downstream 

B 
 

 

 
Figure A.98: Protection device — 

Graphic symbol 
 

 
Figure A.99: symbol 

Protection unit 
 

 

Figure A.100: Protection unit — 
Graphic symbol 

 

 

Figure A.101: Design principle 
 

 
Definition 
 
Pressurized in line air inlet valves are fitted with an air inlet 
port element which is normally closed, when the water is 
above or equal to atmospheric pressure in the valve. The 
valve opens to admit air if there is a subatmospheric pressure 
at the water inlet, and closes to be watertight when the flow of 
water is resumed at normal pressure.  
 
"LB" is a "LA" with an integrated check-valve of type "EB" 
located downstream. 

 
Product requirements 
 
The protection device shall conform to the national standard transposing the East African Standard as 
available. 
 
Installation requirements 

 

h > 300 mm above the maximum downstream 
level fluid. 

The diameter of the device shall correspond to the 
dimensions of connected installation system. 

The device shall be readily accessible. 

It shall not be installed in locations liable to 
flooding. 

It shall be installed in an aerated environment 
(unpolluted atmosphere). 

It shall be protected against frost or excessive 
temperature 

 

 
Key 
1     Maximum downstream level 
 

Figure A.102: Installation 
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Annex B 
(informative) 

 
Guide table for determining the fluid category from which protection is 

required 
 

Table B.1 
 

1 Water intended for human consumption Category 
1.1 Potable water 1 
1.2 High pressure water2) 1 
1.3 Stagnant water 2 
1.4 Chilled water 2 
1.5 Sanitary hot water 2 
1.6 Steam (in contact with foods, free of additives) 2 
1.7 Conditioned wate3) 2 
2 Water with additives or in contact with liquid or solid elements other 

than those of Category 1 
Category 

2.1 Softened water not intended for human consumption 3/44) 
2.2 Water + anti-corrosion not intended for human consumption 3/44) 
2.3 Water + anti-freeze 3/44) 
2.4 Water + algacide 3/44) 
2.5 Water + liquid foodstuffs (fruit juice, coffee, non-alcoholic, soups) 2 
2.6 Water + solid foods 2 
2.7 Water + alcoholic drink 2 
2.8 Water + washing products 3/44) 
2.9 Water + surfactants 3/44) 
2.10 Water + disinfectants not intended for human consumption 3/44) 
2.11 Water + detergents 3/44) 
2.12 Water + refrigerant 3/44) 
3 Water from other uses Category 
3.1 Food cooking water 2 
3.2 Washing water for fruit, vegetables (catering system) 3/55) 
3.3 Prewashing and washing water for dishes, cooking utensils 5 
3.4 Rinsing water for dishes, cooking utensils 3 
3.5 Central heating water without additives 3 
3.6 Sewer, waste 5 
3.7 Body washing water 5 
3.8 Toilet cistern water 3 
3.9 WC water 5 
3.10 Animal drinking water 5 
3.11 Swimming pool water 5 
3.12 Cloth washing water 5 
3.13 Sterile water 2 
3.14 Demineralized water 2 

                                                 
,2) Some elements can increase the risks (temperature, materials....). 
3) Conditioned water inside buildings (excluding equipment). 
4) The border between Category 3 and Category 4 is in principle LD 50 = 200 mg/kg body weight in       reference to EU 
Directive 93/21/EEC dated April 27th, 1993. 
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Annex C 

(informative) 
 

Summary of the analysis method 
 

⎯ List the fittings and appliances that could cause backflow. 
 
⎯ Ascertain which are the installation characteristics to be taken into account in accordance with 

5.3: 
 

a) to select the location where the protection unit is to be placed and disregard it if already 
existing; 

 
b) to determine the maximum fault level. The combination of items a) and b) determines if the 

situation at the point of protection is p = atm or p > atm. 
 
⎯ Draw up the installation matrix in accordance with 5.6. 
 
⎯ Consider which are the protection units to be used by referring to the protection matrix according 

to 5.8 and clauses 6 and 7. 
 
⎯ Determine if the separation walls are protecting or not, in accordance with 5.4. 
 
⎯ Verify if the drainage systems are fitted with an air break to drain in accordance with 5.5. 
 
Check whether these protection units are present. In this case, the equipment may be connected 
directly, otherwise, make provision for them either in the equipment or upstream of it. 
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The method described in this standard is based on the EUREAU (European Union of National 
Associations of Water Suppliers), document titled: "Protection against pollution. Analysis method of 
risks and choices of appropriate devices" and published in 1985. This method is currently named 
"Montout method", after the name of the author. 
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