ISO/DTR 23585:2023(E)

ISO ¥€255TC 255/WG 4

Secretariat: SAC (China)

Safety and environment g-H-i-d-e-I-i-H-e-Sinformation for biogas plants, biogas transportation; and
biogas use

Directives de sécurité et d'environnement pour les installations de production de biogaz, le transport de
biogaz et l'utilisation de biogaz



https://standards.iteh.ai/catalog/standards/iso/d358838e-c9e8-49dd-8f2f-94c6d071ca9b/iso-dtr-23585

ISO/DTR 23585:2022(E)

| ©@1s02018
First edition

Date: 2023-03-07

i © IS0 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/iso/d358838e-c9e8-49dd-8f2f-94c6d071ca9b/iso-dtr-23585

ISO/DTR 23585:2023(E)

© 1S0 2023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of
this publication may be reproduced or utilized otherwise in any form or by any means, electronic or
mechanical, including photocopying, or posting on the internet or an intranet, without prior written
permission. Permission can be requested from either ISO at the address below or 1$6-sISQ's member body

in the country of the requester.

ISO Copyright Office
CP 401 « CH—de-Blandonnet8
CH-1214 Vernier, Geneva
Phone: + 41 22 749 01 11

Fax+41 227490947
Email: copyright@iso.org
ieht@iso.

Website: www.is0.0rgwwww-ise-erg

Published in Switzerland.

© ISO 2023 - All rights reserved

iii



mailto:copyright@iso.org
https://www.iso.org/
https://standards.iteh.ai/catalog/standards/iso/d358838e-c9e8-49dd-8f2f-94c6d071ca9b/iso-dtr-23585

ISO/DTR 23585:2023(E)

Contents
20 o0 o 6
30 0L Ut 0 1) 7
Y o 1 1
2 NOTrMALIVE FEfEIEINCES iR RS 1
3 Terms and defiNitions ... ——————————_—_ 1
T S 4] 0 o 2 1 () 4 3
5 Description of occupational and typical hazards in biogas plants.........cmm——— 3
51 615 =) - | PO 3
5.2 MeChanical RAZATd. ... s bbb st 3
53 Slip, trip, fall and fall from height hazard.......c..o e 4
5.4 ElECtIiCal RAZATA. ... ettt s bbb 4
5.5 121000 0T 2 | PSPPI 4
5.6 Fire and eXploSion hazZard......iiec e es s bbb ns s snanes 4
5.7 HEalth NAZATd ... b s bt 4
5.8 VENICIE NAZATA ....ceieeeieeeeeeece ettt a s e 4
59 Confined SPACE NAZATA ... et s ss e b s e s b 5
5.10 Environmental Razard ... ssesss st sssnees 5}
6 Safety and environment guidelines for biogas plants.........————— 5
6.1 Design and construction of biogas Plants ... seessesssssssesssessens 5
6.1.1 GENETAL PIINCIPIES.coeuiereereereeretseeetsees et s bbb bbb s a e 5
6.1.2 Feedstock pre-treatment SYSLEIMIS . sssssssssssssssssssssssssses 7
6.1.3 FEOAINE SYSTEINS ..cereuiereeeeeseessetseesesseessee s b s es s e s s e bbb anes 7
6.1.4 Holding tanks/preliminary Pits ... seesseessssssesssesssesssesssssssssssesssesssessseeens 7
6.1.5 DI ESTOTS cueureuueuerseeserseessesees e ses s ese s es e bR £ R SRR AR R R e 8
6.1.6 Biogas transfer PIPElINES ... seesssesssses s sees s sssessseesss s sssesssessseeens 9
6.1.7 Biogas UtiliZation SYSTEIMS ......ccieeereereereesereesseesees s sesssss s sses s ssssse s s ssenns 10
iv © IS0 2023 - All rights reserved


https://standards.iteh.ai/catalog/standards/iso/d358838e-c9e8-49dd-8f2f-94c6d071ca9b/iso-dtr-23585

ISO/DTR 23585:2023(E)

6.1.8 Digestate treatment and StOTrage SYSLEIMNS ...vuuemrerreerreersmernsersesssessseesseesssessesssesssesssesssesssseens 10
6.2 Operation and maintenance of biogas Plants.......ceinneeineeneeneeeese e sesesesssssseesnes 11
6.2.1 GENETAL PIINCIPIES. coeuieeereeeceretrriereieet ettt s e e s e s s 11
6.2.2 Feedstock pre-treatment SYSLEIMS .. sssssssssssssssssssssssssssnns 16
6.2.3 FEEAINE SYSTEINS ...oueeieeeeeeeeereireseeses et e s s s s s bbb a e 16
6.2.4 Holding tanks or preliminary PitsS..... e seesssesssessesssesssesssesssseens 17
6.2.5 D F o] 1= oSS 17
6.2.6 Information for the disposal of digestate.......crnreeneeneeeereeeeesees e rsesseens 19
6.2.7 Overhaul 0f Diogas PIANES ... sses s ssss s 20
6.2.8 Suspension and restart of biogas Plants........u e ssessessenans 21

7 Safety and environment guidelines for biogas storage, desulphurization, decarbonization and

L0tz 11 R 0100 o 1 10 ) o 22
7.1 =3 4TS i 22

7.2 BIOZAS STOTAGE ...ovuruiritriinii s s 22

7.3 Biogas deSUlPRUTIZATION ...t ssssssssssssssssssans 22

7.4 Bi0gas deCarbOMiZation ...ttt snsss e s s s e 23

7.5 Biogas tranSpOortation ... 24
7.5.1 155 4TS i PO 24

7.5.2 Pipeline tranSIMiSSION e eeeeeereeseeseessees s seeessees s sses s sees s ss s s e sssenes 24

7.5.3 TrUCK tranSPOrtaAtionN e ssss st st ssss s sssssssnsnns 24

8 Safety and environment guidelines for biogas USe ... ——— 25
8.1 L= 4TS i 25

8.2 Heat SUpPLYINg from DIOZAS.....occureereereirereeree ettt sssssssss s s sss s ssssss s sssesssssssnsans 25

8.3 Power generation from DIOZas ...t sssssssssssssssssns 26

8.4 Compressed natural gas as vehicle fuel from biogas ... 26

8.5 City ZAS fTOIM DIOZAS coeeueerrerreemeeseesseesseerseesseessses s sees s s s s s bbb e nens 27

133 10) 070 ) 0] 1, 28

© ISO 2023 - All rights reserved \%


https://standards.iteh.ai/catalog/standards/iso/d358838e-c9e8-49dd-8f2f-94c6d071ca9b/iso-dtr-23585

ISO/DTR 23585:2023(E)
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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 255, Biogas,-Werking-Greup-4.

Thi b first edition.
\ list ofall i the ISO.23585 seri Bt b U on e IS0 website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

FheTFechnical-CommitteeThis document contains information on Biegas-{SQ/FC255)was-established-in

— provide—liberalization—and—facilitation—for—international—tradethe state of the art of biogas
systems;technology.

links in the process of blogas plants construction, biogas productlon and biogas utilization. In addition,
the requirements for safe production and environmental protection have been continuously enhanced.

Safety accidents and environmental pollution risks are directly related to the survival and sustainable
development of the biogas industry.

The safety and envirenment—guidelinesenvironmental information for biogas plants, biogas
transportation,—ane-biegas—use_and biogas use introduced in this document are indispensable in the
processes of safe, environmental protection and stable operation of biogas plants.

deeumem—s By mtroducmg the safe and—enw—renment—ﬁnend—Lyproductlon and env1ronmental protection
operation of the whole process of biogas systems-

This—deeument—for—plants, the risk of safety and—envirenment—guidelines—forbiogas—plants—biogas

g-accidents and

env1ronmental pollutlon aad—aehewng—t—he—ﬁu—”—beﬂeﬁ{-s—of blogas energy—+—

eontributingplants can be reduced to redueea certain extent, and eliminate-the environmental-impaets
d&pmgnurnose of effectlvelv ensuring the processes—of biogas production,—storage—purification;
il ;safe, environmental protection operation and application of biogas

technology can be achieved.

Biogas is a flammable gas, mainly comprises methane, carbon dioxide, nitrogen, oxygen, hydrogen
sulphide and/or water and furthermore eewldcan contain hydrogen, carbon monoxide, heavier
hydrocarbons (including aromatic hydrocarbons), siloxanes and/or other substances-;, generated by the
anaerobic fermentation (without oxygen) of organic matter.

Biogas can be treated to eliminate hydrogen sulphide, siloxanes, water and other substances and be
upgraded to a gas with higher methane content. Sometimes, the biogas wit-beis pressurized.

© ISO 2023 - All rights reserved vii
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Safety and environmental information for biogas plants, biogas
transportation and biogas use

1 Scope

This document provides safety-related and environmental-friendly operations for biogas plants, biogas
transportation; and biogas use.

This document is applicable to:

— the enhancement of the safety of biogas plant construction, operation and maintenance, the
prevention of environmental pollution, and the achievement of the full benefits of biogas energy:

— the contribution to reduce and eliminate the environmental impacts during the processes of biogas
production, storage, purification, transportation and utilization.

This document is limited to the existing technologies.
2 2ZNormative references
] : : in this.d .

3 The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 20675, Biogas — Biogas production, conditioning, upgrading and utilization — Terms-&, definitions
and classification scheme

3 Terms and definitions

For the purposes of this document the terms and def1n1t1ons g1ven in S0-20675“Tarms-definitionsand
j iization”in ISO 20675 and the

following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

biogas plant

installation including its pipelines, accessories for AD of biomass, storage and upgrading of biogas,
storage of feedstock and digestate

Note 1 to entry: To purify or upgrade the biogas to a higher methane percentage, it should include cooling,
compressing, heating, separation; and reaction installations.

3.2

hazard

source, situation; or act with a potential for harm in terms of human injury or ill health, damage to plants
(such as fire and explosion), impacts (fire, explosion, discharges...) to the environment (fauna and flora),
or a combination of these

© ISO 2023 - All rights reserved 1
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3.3
explosion
violent release of energy caused by a chemical or mechanical reaction

3.4

harmful substaneessubstance

chemical, physical; or biological substaneessubstance which can threaten or put the health of the operator
atrisk

3.5

desulfurization system

equipment filling with water-based and chemical compounds or desulfurization agent through physico-
chemical, biological; or combined processes which can remove sulphides such as H;S from the biogas

3.6
decarbonization system
equipment which can remove CO; from the biogas

3.7
condenser
equipment in which H;0 vapor and other vapor can be condensed into liquid form

3.8
gas-water separator
equipment which can separate H,0 and possibly other liquids from gas

3.9
desulfurization agent
chemical or biological eempeundscompound that is used for H,S removal in the biogas

3.10

flammable gas detection

portable detector or fixed detection system that detects presence of flammable gas in the atmosphere at
a given location and triggers safety actions (typically sending alarms or activating safety actions such as
fast closing of a valve) when gas concentration exceeds a percentage of the lower explosion limit of that
gas

3.11

biogas purification

biogas upgrading

removal of carbon dioxide and contaminants from biogas to increase the percentage of methane

3.12

boiler

device using the heat energy or other heat energy released by fuel combustion to heat hot water or other
working fluids to produce steam, hot water or other working fluids with specified parameters
(temperature, pressure) and quality

3.13

2 © IS0 2023 - All rights reserved
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conductive material
material that beeemebecomes charged with static electricity due to its conductivity and operational use

3.14

conductive area

area where static electricity mightcan be generated if conductive material (3.13) is not earth grounded
and not at equipotentiality

4 A4AAbbreviations

P Combined-HenitandRevier
EHE—CreepHerseGas

SR o Marrming P il
HDPE ich Density Polvethyl

NG auefiod N .

PPE ; Lp e Eaui
5

AD Anaerobic digestion

CHP Combined heat and power
GHG Greenhouse gas

GWP Global warming potential

HDPE High density polyethylene

LNG Liquefied natural gas
PEL Permissible exposure limits
PPE Personal protective equipment

5 Description of occupational and typical hazards in biogas plants
5.1 General

The main hazards specific for biogas plants are mentioned in this paragraphclause.
5.15.2Mechanical hazard

Hazards due to the moving parts of machinery-, in particular, the presence of undesired parts in solid
biomass input (e.g. construction materials, stones—}) can lead to plugging at various stages (pumps,
pipes) or to breakage of material (e.g. rotating elements, shredders—3) and thus lead to additional
wearing of the infrastructure which in turn increases risks.

© ISO 2023 - All rights reserved 3
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