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FOREWORD

The preparation of this Standard has been undertaken by the Renewable Energy Technical Committee (TC 4/20), in
accordance with the procedures of ZABS. All users should ensure that they have the latest edition of this publication
as standards are revised from time to time.

No liability shall attach to ZABS or its Director, employees, servants or agents including individual experts and
members of its Technical Committees for any personal injury, property damage or other damages of any nature
whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising out of the publication,
use of, or reliance upon this ZABS publication or any other ZABS publication.

The revision of this standard was necessary to ensure that the technological advancements in the sector are taken into
consideration.

ACKNOWLEDGEMENT

The Zambia Bureau of Standards would like to acknowledge the invaluable material and financial support of the
Energy Regulation Board, United States Agency — Alternative to Charcoal and all‘the ‘institutions and stakeholders
that contributed in the promulgation of this standard.

COMPLIANCE WITH A ZAMBIAN STANDARD DOES NOT OF ITSELF CONFER
IMMUNITY FROM LEGAL OBLIGATION
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ZAMBIA BUREAU OF STANDARDS

Draft Zambian Standard

BIOGAS SYSTEMS — Code of Practice
Part 2- Biogas Grids

3.1

3.11

3.1.2

3.13

3.14

SCOPE

This Zambian Standard provides requirements for the supply of biogas to third parties via grid connected
to biogas plant(s) with two or more users in pipes. This standard shall be read together with the BIOGAS
SYSTEMS - Code of Practice Part 1 - Design Installation Operation and Maintenance of Biogas Systems.

NORMATIVE REFERENCES

The following standard contains provisions which, through reference in-this text, constitute provisions of
this standard. All standards are subject to revision and, since any reference to a standard is deemed to be
a reference to the latest edition of that standard, parties to.agreements based on this standard are
encouraged to take steps to ensure the use of the most recent editions of the standards indicated below.
Information on currently valid National and International-standards can be obtained from Zambia Bureau
of Standards.

ZS 908 Part 1: BIOGAS SYSTEMS - Code of Practice - Part 1 - Design Installation Operation and
Maintenance of Biogas Systems

TERMS AND DEFINITIONS

DEFINITIONS

For the purposes of this"Zambian Standard, the following definitions shall apply in addition to what is
defined in part 1.

Biogas

Gas produced-by-anaerobic digestion of organic matter, gasification of biomass or power to gas from
biomass sources and without further upgrading or purification.

NOTE 1:'Biogas comprises mainly methane and carbon dioxide and/or hydrogen and/or carbon monoxide and/or heavier
hydrocarbons with two till six carbon atoms.

NOTE 2: Bio-syngas is also a type of biogas.

Biogas system

A System for generating, storing, transporting, and utilizing biogas, including all equipment and
buildings serving the operation. The generation results from the anaerobic digestion of organic
substances.

Burner
A device or group of devices forming an integral unit for the introduction of gas, with or without air or
oxygen, into the combustion zone for ignition.

Construction Reference Line
A thin string connecting two leveled points passing across the centre of a biogas plant from which all
vertical measurements are taken.

© ZABS 2015 - All rights reserved
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Contractor
A person, organisation or company that has been requested by a client to design, install and/or maintain
a biogas system.

Digestate
Any liquid or solid materials that have come out of the biogas digester.

Digester
A tank used to contain organic substrate and resulting sludge for a biological treatment (microbial
breakdown) process under anaerobic conditions.

Displacement channel/ expansion chamber
A tank used for storing of the digested slurry and developing pressure inside the biogas digester.

Explosive Atmosphere
A combination of biogas (methane) and air (oxygen) that is capable of explosive combustion when an
ignition source is brought into that atmosphere.

Explosive Atmosphere

Atmospheres containing substances or gases (methane and oxygen) at concentrations that will burn or
explode if ignited.

Explosive Zones
Potentially explosive areas are classified into zones according ta the probability of the occurrence of a
potentially explosive atmosphere.

Fluid
Any gaseous or liquid substance that can flow.

Gas storage
Gas tight container or membrane bag in which the-biogas is temporarily stored.

Ignition
The establishment of a flame.

Material Safety Data Sheet (MSDS)
A document that contains-information on the potential hazards (health, fire, reactivity and environmental)
and how to work safely:-with the chemical product.

Grid

An integrated ‘generation, transmission and distribution system serving customers.
Operator

The person or company that runs and maintains a biogas system.

Pressure Gauge

A device that indicates the internal pressure of a biogas system.

Retention time
The time taken for the substrate inside the digester to be adequately degraded resulting in production of
biogas.

Safety distances
The distance from a biogas system from which other activities may take place or equipment installed that
may not compromise safety, the biogas system or the environment.

Sludge
The residue of organic and inorganic matter resulting from bio digestion of the substrate.

© ZABS 2015 - All rights reserved
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3.1.22 Substrate
Organic materials/substances feed into the biogas system to be digested.

3.1.23 Valve
A device by which the flow of a fluid can be started, stopped, or regulated by a movable part that opens
or obstructs passage.

3.1.24 Water trap
A device used to trap and hold condensate until it is released.

4 SYMBOLS AND ABBREVIATIONS

kPa Kilo pascal

mbar millibars

© ZABS 2015 - All rights reserved
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5 GASEQUIPMENT

9.1

The biogas grid may comprise:

a. Biogas digester
b. Gas pipes networks
c. Safety valves or manual valves.
d. A gas storage
Condensation traps
f. Gas filters

After the digestion chamber the produced biogas may be stored in gas storage facility. Gas safety
equipment or safety valves will release biogas into the atmosphere if the pressure build-up is-above the
set safety limit for the particular biogas system.

METERING

The operator of the micro grid shall install metering equipment at each of the client’s premises and at
each biogas digester plant for gas quantity monitoring purposes. The Biogas producer shall provide the
metered quantities in a timely manner to the client.

A safety valve shall be installed at each of the client’s premises upstream of the meter.

GAS QUALITY

The operator shall periodically analyze the quality of the gas supplied. This analysis may contain but not
limited to the following parameters

a Methane content

b. Calorific value of gasssupplied

C. Content of other gases;.and

d. Any other parameters as may be deemed necessary
SUPPLY PRESSURE

The operator of the micro grid shall install pressure gauges in the grid and at each of the client’s premises
to monitor gas pressure. The minimum pressure required at each client’s premises shall be 1 kPa
(10 mbar);

SAFETY REQUIREMENTS

The operator shall provide written safety instruction at each client’s premises.

MATERIAL SAFETY DATA SHEET

The operator shall keep at a conspicuous place and in easy reach a copy of the Material Safety Data Sheet
of the biogas produced and supplied at all facilities where plant operators, contractors and other
authorized persons carry out works and operations on the biogas system.

The material safety data sheet shall cover the following aspects:

a. Chemical product and company identification

© ZABS 2015 - All rights reserved
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b. Hazards identification
c. Composition, Information on Ingredient
d. First aid measures
Fire-fighting measures
f. Accidental release measures
g. Handling and storage
h Exposure controls/personal protection

i Physical and chemical properties

The operator shall provide basic safety guidelines on operation of appliances using biogas to all users
connected on its biogas system.

FIRE AND EXPLOSION HAZARD

An explosive atmosphere may be formed when a 6 to 22% volume of biogas. combines with air. The
operator should ensure that the risk of explosion is minimized at all times. The operator of the biogas
plant shall ensure that appropriate fire and explosion risk signs are prominently displayed and appropriate
precautionary and safety measures taken.

The operator shall designate zones according to probability of‘an.occurrence of a potentially explosive
atmosphere as follows:

Zone 0

An explosive atmosphere is present constantly, over long periods of time, or most of the time. This is
rare in a biogas system.

Zonel

An explosive atmosphere can.occasionally form during normal operation. These areas include the gas
holders, pressure relief valves and'biogas appliances (burners, lamps, etc.)

Zone 2

An explosive atmosphere is not expected to form during normal operations. These areas include the
digester interiors and gas pipe network.

In areas subject to explosion hazards (Zone 0-2), steps shall be taken to avoid ignition sources such as:
hot surfaces, naked flames or sparks generated by mechanical or electrical means. Further, the zones shall
be identified by appropriate and clearly visible warning signs and notices.

GAS POISONING AND ASPHYXIATION

Adequate ventilation shall be provided in enclosed spaces to avoid poisoning and asphyxiation. No plant
operator or contractor shall enter an enclosed gas infrastructure without following written down
ventilation and safety protocols and under the authority of a work permit signed by a designated person.

ENVIRONMENTAL SAFEGUARDS

The development, operation and maintenance of the biogas grid shall comply with the environmental
management laws and regulations.
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