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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

A household biogas system processes organic waste such as food scraps and manure into biogas which
can be used for cooking, and into digestate that is convertible to natural fertilizer which can be used for
gardening or soil improvement.

Biogas is a flammable gas, mainly composed of methane and carbon dioxide, generated by the anaerobic
fermentation (without oxygen) of organic matter.

A household biogas system operates as a continuous-flow system, i.e. organic waste is fed in one end,
and he gas and fertilizer are emitted om the othe he ocenerated hiogas is filtered 0 remove any
unpleasant odours and toxic gases.

The dligestate can be sanitized to reduce the amount of active pathogens in the effluént:

This|document for Household Biogas Systems covers the small sized productioniand output of biogas
for personal use in homes, kitchens, small farms, etc.

This[document is applicable to all types and styles of household biogas systems, and it does{not address
any particular manufacturer of household biogas systems.

© IS0 2020 - All rights reserved v
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Ho

usehold biogas system requirements: design,

installation, operation, maintenance and safety

1 Scope

This document covers the requirements for the design, installation, operation, maintenance and the

(IO

safet]
capa

The
than

Any
part

City of less than 100 MWh per year.

document applies to HBSs comprising of pipeline and equipment with pressure lg
5 kPa.

pquipment or appliances connected to an HBS or utilizing the biogas energy of an H
of the scope of this document.

2 Normative References

The
cons
undg

3
Fort
[SO 4
— 1
— 1

3.1

anae
biolof
two i

[SOU

3.2
biog

following documents are referred to in the text in suchya“way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced deciment (including any amendme

[erms and Definitions
he purposes of this document, the following terms and definitions apply.

nd IEC maintain terminological databases for use in standardization at the following g

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available-athttp://www.electropedia.org/

robic digestion
gical conversionof'biodegradable materials by micro-organisms in the absence of oxy
main productst biogas (3.2) and digestate (3.6)

RCE: [S020675:2018, 3.1]

AS

installation

rvels of less

BS are not a

heir content
applies. For
hts) applies.

ddresses:

ben creating

Cation

gas |

roduced by anaeraobic digpqtinn of organic matter without further npgmding or purifi

[SOURCE: ISO 20675:2018, 3.2, modified — 'gasification of biomass or power to gas from biomass
sources' removed.]

3.3

biogas installation
installation including its pipelines, pipes and accessories for anaerobic digestion of biomass (3.5)

[SOURCE: ISO 20675:2018, 3.5, modified — 'gasification of biomass and waste, upgrading of biogas,
liquefaction of biogas, storage of CO,, storage of auxiliaries, storage of biomass and digestate' removed.]
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age

buffer, gas holder, tank, vessel, bag or similar to store biogas (3.2)

[SOURCE: IS

3.5
biomass

0 20675:2018, 3.7]

material of biological origin excluding material embedded in geological formations and/or transformed

to fossilized

[SOURCE: I

material

020675:2018 3 9]

3.6
digestate
remaining e

[SOURCE: IS

3.7
digester
anaerobic d

[SOURCE: IS

3.8
hydraulicr
theoretical {

Note 1 to ent
input (m3/da

[SOURCE: IS

3.9
household
biogas insta|
a digester aj

[SOURCE: IS

3.10
household
legal entity,

[SOURCE: IS
3.11

ffluent from the anaerobic digestion process including solid fraction and liquid)fractio

0 20675:2018, 3.19]

gestion installation including reactors, tanks and related equipnient

0 20675:2018, 3.20]

etention time
wverage period of time a soluble compound remains-in the digester (3.7)

ry: The hydraulic retention time (HRT) is calculated as net digester volume (m3)/daily feed

).
0 20675:2018, 3.28]

piogas system
[lation which uses biomass from a single household for its own consumption and consi
hd an application for cooking, heating, lighting or electrical power

0 20675:2018, B.3.1.1]

biogas systemewner
a company‘oernatural person owning the biogas installation (3.3)

0 20675:2018, 3.31 modified — term changed from 'installation owner".]

stock

5ts of

methane cd
mol percent

3.12

neent
age of methane in biogas (3.2)

organic dry matter
part of biomass (3.5) or digestate (3.6) which consists of dry matter containing carbon and originating
from living materials

[SOURCE: IS

0 20675:2018, 3.44]
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3.13

organic loading rate digester

amount of volatile organic dry matter (3.12) entering the anaerobic digester (3.7) over time, measured
in kilograms per m3 net digester volume and day

Note 1 to entry: The organic load gives an indication on biological degradation of the substrates (3.18). It provides
information on nutrient supply levels of the microorganisms involved, overload or undersupply of the system as
well as resulting technical and process control measures to be taken. The organic load describes the efficiency of
the anaerobic digester.

[SOURCE: ISO 20675:2018, 3.45]

3.14
raw piogas
biogqs (3.2) directly from the digester (3.7) which is not conditioned, so it is not dried and dleaned

[SOURCE: ISO 20675:2018, 3.48]

3.15
solid retention time (SRT)
periqd of time expressed in days the biomass (3.2) is in the digester (3.%2)for anaerobic digeftion

Note [l to entry: The solid retention time (SRT) is calculated as the net capacity for biomass content in the digester
(kg)/daily feedstock input (kg/day).

[SOURCE: ISO 20675:2018, 3.53]

3.16
specific biogas production
stanglard state volumetric biogas (3.2) production-expressed in normal cubic meters per lifuid volume
in cupic meters of the digester per day

[SOURCE: ISO 20675:2018, 3.54]

3.17
specific biogas yield
stanglard state volumetric biogas\production expressed in normal cubic meters per kilogjram organic
dry matter (3.12) of the feedstock

[SOURCE: ISO 20675:2018, 3.55]

3.18
substrate
part of the biomuss (3.5) which is biodegradable and converted by micro-organisms and/or{enzymes as
catalyst into.biggas (3.2)

[SOURCE: SO 20675:2018, 3.56]

3.19
supplier of the household biogas system

legal entity or a company which designs, manufactures or constructs and delivers the biogas installation
(3.3) to the household biogas system owner (3.10)

[SOURCE: ISO 20675:2018, 3.57]
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4 Symbols and Abbreviated Terms

HRT Hydraulic Retention Time

MWh  Megawatt Hour

SRT Solid Retention Time

HBS Household Biogas System

5 Hous

5.1 HBS¢
The HBS shd
— biomas}
— digestel
— biogas {
— biogas
— biogas 4
— digestat
— H,S filtg
— disinfed

— anexce
regular

— a manu
biogas s

NOTE 1 se

The HBS sh|
greater thaf

The HBS shd
The HBS sh

Lold R C 'y fAddnTeAW aY 3 o al s |
HIUIU DlUSdD JyDLClll 11bogj UCDlSll dllU GUIISUI Ut avil

seneral design
Il include the following devices:

inlet

torage

utlet

ransfer system

e outlet

r

tion unit (optional, depending on localifegulations)

s biogas release valve which shalldutomatically open at pressures greater than 20% (
working pressure of the system!

torage
e Annex A Schematicef Household Biogas System.

all be designed.in’' a manner not to allow deformation due to environmental condit
2 %.

1l be designed in a manner to exclude the entrance of air under all operating condition|

11 mot’have any leakage during the hydrostatic pressure head test at 150 % of the re

fthe

al biogas shutoff valve parallel to the automatic excess biogas release valve, fronp the

ions,

S.

pular

system worl}

King pressure.

Where electrical service is required, the installation and all electrical wire, fixtures and equipment
shall meet international and local standards.

Monitoring and alarm systems are allowed.

NOTE 2  Monitoring and alarm systems can enhance safety, especially in cases when using the HBS for indoor

applications,

but in most cases not feasible due to economic and technical reasons.

Chimneys are allowed to remove excess gas.

© IS0 2020 - All rights reserved
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Materials

The materials used in the construction of a HBS shall:

The
that

The
corr

5.3

5.3.1

be compatible for a biogas environment
have tensile strength not less than 12 N/mm?.
have a gas permeability of less than 350cc/m?/d/bar of methane

not be hazardous to the user

Matertals used I the cConstruction of the digester and the biogas Storage cliamber s
hot impart any colour, odour or any toxic effect and do not contaminate the biomass'shi

materials used for the biogas outlet pipe shall be compatible for use in biogasisyste
sive and of low permeability.

Digester

General

The dligester should preferably be installed outside or atleast inaell-ventilated place with

rate

The
colle

The

inter

Allp

to ng

The
float

The
prod

Insty
biog{

NOTH

5.3.2
The

bf at least 5 times per hour the content of the rooms.

ligester cover shall be designed to withstand all external and internal loads and sha
ct and convey the biogas to the gas outlet.

biogas digester internal and external surfaces and the biogas storage shall be frg
nal defects such as air bubbles, pits and metallic or other foreign materials.

pes and components within the digester shall be securely anchored to prevent displ4
rmal forces including loads from acetimulated scum.

biogas collection system within-the digester shall be designed as to facilitate the
ng debris.

biogas collection, transfer and control system shall be designed to safely convey
uced within the digester to the biogas utilization equipment.

umentation incliding means of measuring pressure and temperature, filters for ¢
s are allowed;

1  When temperatures are below mesophilic range, biogas production will be drastically rg

Digeéster size

all be such
hrry.

ms, i.e, non-

a refreshing

11 be able to

e of hidden

icement due

exclusion of

the biogas

hlorine and

duced.

according to the digester designed retention time.

1 b 1 111 £ L o b - b P =l PR R | 1 £ 31 > i
TgECSTET SITdll D€ Ol SUITICIEIIT SIZE (U Tetdlll tIe totdl VOIUIIE Ol CIE OI gdIlTc Wdaste and water,

The size of the digester (V) shall be determined on the basis of the chosen solid retention time (SRT)
and the daily substrate input quantity (S,).

The retention time shall be sufficiently long to ensure that the amount of microorganisms removed

with

the digestate is not greater than the amount of the reproduced microorganisms.

Digester retention time shall not be less than 20 days.

The calculation of digester size is:

V, = (Syx SRT) x (1 + 0,/100)
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V4 isin cubic meters or liters

Sd

is in cubic meters/day or liters/day

SRTis in days

0

\'%

is overhead volume in percent

5.4 Pipes, Fittings and Connections

All pipes antll fittings shall be of adequate size to facilitate the process flow within the biogas install3

Inlet and ou

The pipes s}
routine clea

The biogas
may be
is allow|
shall in

Biogas pipe
and shall noj

The locatiof
ventilation,

Outlet conn
and joints fi

The biogas ¢
the biogas s

The biogas ¢
The supplie}

6 Comp¢

should be protected from any damage;

Llet pipes shall be connected in a manner that facilitates process flow and allow ¢eleand

jall be constructed as to allow the safe isolation of all sections of the system;, as part
hing and maintenance schedule.

ransfer pipe:

installed above ground;
ed to be buried, depending on local construction requirements;
lude provision for drainage of water condensate:

5 installed within buildings shall be adequate~to withstand pressures greater than 1]
t be buried.

| of interior piping is subject to localiconstruction requirements and possibilities (su
foundations, detections, etc.)

pctions shall be an integral part of the digester system and shall be compatible with
hished in a manner as not t&allow a leakage of biogas slurry during the life span of the

utlet connection shall be-designed as not to allow any gas leakage at the base of the jo
forage.

utlet valve shall be designed in a manner as not to allow any gas leakage.

" of a HBS shall list the specifications of the materials used within the system.

pnents Testing and Sampling Criteria

tion.
ut.

f the

kPa
ch as
hipes

HBS.

nt of

All of the in

tividuat partsof a HBSof thesame Taw nmatertal, same type, same size amd produced

relatively uniform conditions of manufacturing shall constitute a “lot”.

nder

Sampling of parts of a HBS shall be selected randomly from the lot.

Sample size shall be in accordance with the following table and shall be tested according to the
appropriate test.

Lot Size Sample Size Acceptance Number

Up to 50 1 0 Failure

51-200 2 0 Failure

6 © IS0 2020 - All rights reserved
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201 -300 3 0 Failure
301 -500 5 0 Failure
501 and above 8 1 Failure

7 System Manuals

The owner of a HBS shall be provided with Installation, Operation and Maintenance Manuals within a
printed version.

The manuals shall include installation instructions, operating instructions, maintenancedik:structions,
cleanjing procedures, safety precautions, trouble-shooting instructions, disposal precéedures, safety
procedures and proper caution and warning signs, information on the pipes and fittings andl the correct
instdllation requirements.

The manuals shall include the name, address, telephone number and emaitjaddress of th¢ supplier of
the HBS.

The manuals of the HBS shall clearly and explicitly explain the requirements for safely infstalling and
operpting the system and for minimizing any and all hazardous conditions.

The [nstallation and Operation manuals shall clearly and explicitly state that all equipmlent, such as
stoveés and lighting, must be compatible with or adapted for:hiogas energy usage.

The gupplier of the HBS shall be available to the HBS owner to receive inquiries concerningfinstallation,
operption and maintenance of the system.

The supplier of the HBS shall provide a training(rogram in the proper operation and majntenance of
the Household system.

The {raining program may be conveyed either onsite or through manuals, videos and internet.

8 Prerequisites for Installation

The following requirements shall be satisfied before installing a HBS:

a. SJufficient space shall’be available for the HBS;

b. The space should preferably be near the source of the biomass;

c. The space shoeuld be close to the place where the biogas will be used;

d. The space should be secure from hazards;

e. Theyground should be firm and compact enough to support the weight of the systen] in order to
dvoidany physicat moventent or breakage of the SyStenT.

9 Household Biogas System Operation
The biogas produced shall be free of particulate matter such as dust and dirt.
The biogas shall be produced by anaerobic digestion of the biomass.

The biomass shall contain substrates for anaerobic digestion such as manure, sludge, household waste,
agricultural waste, and food residues.

Water can be used to dilute the organic load as per instructions and recommendations of the supplier
of the HBS.

© IS0 2020 - All rights reserved 7
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Unwanted materials such as straw, stones and dirt shall be filtered and removed before the mixing
process with water.

The biogas produced generally has the following composition:

Methane {CH,} 40 %-75%

Carbon Dioxide {CO,} 14 %- 45 %

Nitrogen {N,} 0 %-5%

Hydrogen {5} 0-0%6-1-%

Hydrogen Sulphide {H,S} 1-10,000 ppm (before filtration)

Water Vapor {H,0} 2 %-7 %

Oxygen {0,} 0%-1%

A biogas outlet filter shall be installed to reduce the composition of the hydrogen/sulphide to a lej

atleast a mi

NOTE1 Inf

with no burnjing (left open or leaking), biogas will release to the air after it'passed the safety valve and th

filter (biogas

nimum of 0.5 ppm and a maximum of 100 ppm.

the event that the HBS connected appliance is used inside a rootn and the biogas flow is rel

outlet filter reducing the H,S content to up to 100 ppm). In a ventilated (naturally or mechani

room, the H,

sense ofsme:r

For table ill

The digesta
supplier of

Periodicallyj
sediment (g

The biomas
of the suppl

10 Maints
The suppliel

Unless othe
the gas filte
leakage. Thd
accumulatin]

).

strating the effect of different H,S concentrations on humans please refer to Annex B.

he HBS.

as per the instructions and recommendations of the supplier of the HBS, the bio
ludge”) may be released from tlie base of the digester.

sediment may be used as an.organic fertilizer as per the instructions and recommenda
er of the HBS.

rnance and Treubleshooting

Fwise stdted in the maintenance manual, the HBS owner will inspect at least once a
rs, thesvalves, the pipes, the fittings-and will check at least once a year for gas and 1
inspéction will include putting soapy water on all pipe connections and to observe fo

gbubbles.

S content will be diluted to a concentration well below 100;ppm (about 100 ppm H,S turns o

'e may be used as an organic fertilizer as per‘the instructions and recommendations (

" of the HBS will prepare a schedule for periodic inspection and maintenance of the sy§

el of

pased
e H,S
cally)
ff the

f the

nass

kions

tem.
year
quid
I any

Unless otherwise explicitly stated in the maintenance manual, the HBS owner will change the gas filter
atleast once a year.

Unless otherwise explicitly stated in the maintenance manual, the HBS owner will inspect the
disinfection unit on the digestate outlet at least once a month. When needed the HBS owner will add

disinfection

agent as instructed in the maintenance manual.

Depending on the composition and the local requirements supplementary disinfection equipment may

be required

on the digestate outlet.

Warning — When using chlorine, the vapours shall not be inhaled as tri-halo methane can be
formed which is highly carcinogenic. It is recommended to store the fertilizer in a vented or

© IS0 2020 - All rights reserved
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open space and to wait 24 hours before using it. That will allow the chlorine to evaporate before
using the fertilizer.

Effluent produced using human waste should be diverted directly to a treatment solution without
potential for human contact, such as city sewage system, septic tank, drain field or mulch basin (to be
checked according to local regulations).

The supplier of the HBS will provide instructions in the maintenance manual how to repair the digester
and the biogas storage.

The supplier of the HBS will prepare a troubleshooting checklist of potential operational problems and
symptoms For each item listed the HBS owner will be given instructions how to evaluate and resolve

the problem.

As part of the troubleshooting instructions, the HBS supplier will provide directions on the proper pH
levelfwithin the digester.

The |ideal environmental temperature for operating a HBS is above 20°Centigrade.| Below this
temperature the HBS will operate less efficiently. Each HBS supplier will adyise how to operate at lower
temperatures or provide guidance on how to maintain temperatures.

11 Markings

All I-I:S systems installed shall be clearly and distinctly “marKed” with the following information:
a) Manufacturer’s name, address, telephone number and-email address;
b) Manufacturer’s trade mark;

c) $erial Number

d) Country of origin;

e) Manufacture date;

The marking shall be carried eut. either by painting, by moulding or by sticking the identification
marking on the external surface)of the biogas installation system.

The markings shall be permanent.

The HBS shall be marked in a visible location with signs which describe unallowable agtivities and
distgnces as specified in the risk assessment and risk analysis evaluation.

The gupplier of a HBS shall do a risk assessment and risk analysis of the whole system in ordg¢r to identify
hazakds—quantify—ri and-to-determine-componen afetymeasures—and/lor-human-terventions
important for safe operation of the system.

The following safety items will be explicitly stated and marked on the HBS:

— Do notlight a fire or create sparks within a distance of 5 meters (15 feet) from the system.
— Do notdrink the liquid effluent.

— Smoking is prohibited within at least 3 meters (10 feet) around the system.

In case of using an indoor biogas appliance, the area of use must be properly ventilated.

© IS0 2020 - All rights reserved 9
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13 Warranty and Guarantee

The Installation, Operation and Maintenance manuals shall include warranty and guarantee clauses.
The owner of the HBS shall be provided with a certification of product liability.

The warranty period on parts and materials shall not be less than two years.

The life span of a HBS shall not be less than five years.

10 © IS0 2020 - All rights reserved
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