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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.

The preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO blve the use

draws attention to the possibility that the implementation of this docunjent may inv|
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of
t rights in respect thereof. As of the date of publication of this document, ISO had 1
e of (a) patent(s) which may be required to implement this docuniefit. However, imple
oned that this may not represent the latest information, whichimay be obtained frorx
pase available at www.iso.org/patents. ISO shall not be held responsible for identifyi
patent rights.
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World Trade Organization (WTO) principles in the Technical Barriers to Trade
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Introduction

Rebreathers (i.e. breathing devices that recirculate some or all of the diver’s exhaled breath and
replenish any consumed oxygen to maintain a breathable mixture) are becoming much more widely
available and popular among divers. The market for rebreather diving has been constantly growing
in recent years and is now considered to be large enough that the need for standards for training
organizations on minimum training requirements is evident. Rebreathers allow divers to dive for
longer and to greater depths. Such depths can go beyond 30 m and can therefore require mandatory
decompression stops. If rebreathers are used improperly, they can be hazardous; divers have had fatal
accidents due to incorrect use of these devices. It is therefore important to specify training for diving
with such d¢vices.

Training organizations offering training that conforms with this document may exceed.any of the
requirements in terms of the volume or complexity of training but should at least ensurg the studlents
master all the skills and knowledge defined in this document.

vi © IS0 2023 - All rights reserved
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Recreational diving services — Requirements for
rebreather diver training — Decompression diving to
100 m

1 Scope

This| document specifies requirements for rebreather diver training programmes whlich provide
the dompetencies required to perform dives to 100 m with a rebreather using a breathling mixture
contjining helium and requiring mandatory decompression stops.

This[document specifies evaluation criteria for these competencies.

This|document specifies the requirements under which training is provided)in addition td the general
requfrements for recreational diving service provision in accordance with-1SO 24803.

2 Normative references

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
unddted references, the latest edition of the referenced document (including any amendmenpts) applies.

ISO 34801-3, Recreational diving services — Requireménts for the training of recreational scyba divers —
Part3: Level 3 — Dive leader

ISO 44802-2, Recreational diving services —.Requirements for the training of scuba instructdrs — Part 2:
Level 2

ISO 44803, Recreational diving services}— Requirements for recreational diving providers
ISO 24806, Recreational diving services — Requirements for rebreather diver training — Ddcompression
diving to 60 m

3 Terms and definitions

For the purposes®fthis document, the following terms and definitions apply.
[SO dnd IEC maintain terminology databases for use in standardization at the following addresses:

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

inPais mhl ~ 3 111 Ll L/ 1 - - /
—_— LU LEICCLIUPCUIA. AvdlldDIC dU ITLLPS. //W W W.CICL LT OPCUIA. Ul 5/

31

rebreather

apparatus that has a supply of gas carried by the diver, allowing the diver to breathe under water
which enables the diver to inspire gas from a facepiece connected to a counterlung and to pass exhaled
gas through a carbon dioxide absorption material before it is re-breathed from the counterlung and
inspired partial pressure of the gases within the apparatus remain within acceptable physiological
limits so that gas is thus recirculated within the apparatus

Note 1 to entry: A rebreather can also be called a self-contained rebreathing apparatus.

Note 2 to entry: A facepiece can be a mouthpiece assembly, a half mask, a full-face mask or a helmet.

©1S0 2023 - All rights reserved 1
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[SOURCE: EN 14143:2013, 3.1, modified — Note 1 to entry modified and Note 2 to entry added. This
content has been reproduced with the permission of CEN. Copyright remains with CEN.]

3.2
rebreather type
primary rebreather design

EXAMPLE Closed-circuit rebreather (CCR), manually controlled closed-circuit rebreather (mCCR),
electronically controlled closed-circuit rebreather (eCCR), semiclosed-circuit rebreather (SCR), manually
controlled SCR (mSCR), electronically controlled SCR (eSCR), hybrid closed-circuit rebreather (hCCR).

3.3
rebreather|unit
type of rebreather (3.1) having consistent controls, displays and configuration over several xébreather
models (3.4)} where the operation is essentially the same from rebreather model to rebreather-model

3.4
rebreather|model
specific individual design of rebreather (3.1) made by a manufacturer

3.5
breathing gas
gas presentfin the breathing loop (3.11) inspired by the diver

3.6

supply gas
gas presentfin a cylinder which can be added to the breathing lpop (3.11)

3.7
bailout gas
gas presentfin a cylinder that can be breathed directly-by the diver

3.8
PO,
partial prespure of oxygen in a gas mixture

Note 1 to entfy: This usually refers specifically to the breathing-gas mixture inhaled by a diver.

3.9

set-point
PO, set-point
PO, value that is used by 4 sontrol system to determine when a solenoid valve injects oxygen intp the
breathing lopp (3.11)

3.10
respiratory minute volume
RMV

I'OdIICt Oft hotidal voliimn and heathing franniancy yanacnend 1 Didbrac nar pminaibn
P eHaadrvortHieahiaBreathgrreguency-eastreaitresSpermth Hte

[SOURCE: EN 14143:2013, 3.10]

3.11

breathing loop

portion of a rebreather (3.1) through which gas circulates, usually consisting of a mouthpiece, breathing
hose(s), counterlung(s), non-return valves and a CO, absorbent canister

3.12
scrubber
canister in the breathing loop (3.11) containing CO, absorbent

2 © IS0 2023 - All rights reserved
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3.13

confined water

swimming pool with a depth appropriate to the activity or body of water, offering similar conditions
with regard to visibility, depth, water movement and access

[SOURCE: ISO 24801-2:2014, 3.5]

3.14

open water

body of water significantly larger than a swimming pool, offering conditions typical of a natural body
of water

[SOURCE: ISO 24801-2:2014, 3.6]

3.15
limited open water
open|water (3.14) no deeper than 20 metres with no appreciable water movenient and visipility that is
suffitient to allow effective student supervision and skill development

3.16
servjce provider
entitly (individual or organization), including any individual actinglon behalf of such an gntity, which
offerfs one or more of the following services:

— introductory diving activities;

— g$norkelling excursions;

— provision of training and education;

Irganized and guided diving for qualified divers;
— tental of diving equipment.
[SOURCE: 1SO 24803:2017, 3.1]

3.17
safety stop
non-mandatory decompression'stop (3.18) near the surface prior to surfacing

3.18
decdmpression stop
manglatory stop during ascent from depth prior to surfacing

3.19
decdmpression diving
diving with mandatory decompression stops (3.18)

3.20
delayed surface marker buoy

DSMB

surface marker buoy that can be deployed by a diver from underwater

4 Competencies

The training programme shall ensure that students are qualified to independently plan and conduct
dives requiring mandatory decompression stops using the specific rebreather unit for which the diver
has received training.

©1S0 2023 - All rights reserved 3
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Divers qualified in accordance with this document are competent to dive with a suitably qualified
buddy to 100 m using a rebreather with a supply gas containing:

— aminimum of 5 % oxygen;
— sufficient helium to control narcosis and to ensure a breathing gas density of less than 6,3 g/1.

In order to be deemed qualified to dive with a specific rebreather unit other than the one that the diver
has received training for, a diver will need further unit-specific training.

The training programme shall ensure that the student has a full understanding of any theoretical
concepts or skills applicable to the rebreather type, rebreather unit and rebreather model they will
use. Studenfs shall be provided with an overview of any information that is not specific te.[their

rebreather,
configuratid

Student cros

NOTE F(
and compete

but this only needs to be informative in nature so that they are aware of the general poy
ns that other divers could use.

sover training programmes shall be carried out in accordance with AnnexB.

llowing qualification in accordance with this document, a diver can incrementally build exper
nce to eventually be capable of diving to depths beyond 100 m using.proper risk managg

sible

ience
ment

protocols.

5 Prerequisites for training

5.1 Genefal

The service n the

training cou

provider shall ensure that the student fulfils the‘following prerequisites to take part i
rse envisaged.

In order to 11 be

qualified in

participate in a training programme in aceordance with this document, students shg
pccordance with 1SO 24806.

5.2 Minimum age

The minimu 111 be

18 years.

m age to participate in a training programme in accordance with this document shz

5.3 Diving experience

least
h the

Students sh
50 dives an
course. Con

111 have logged atTeast 100 dives with a minimum of 100 hours using a rebreather. At
l 50 hours.shall have been made with the same specific rebreather unit to be used i
rerning these dives:

a minimum.of’30 rebreather dives shall have been made to a depth deeper than 30 m;

at leastl10<0f these 30 dives shall have heen made to a depth deeper than 50 m using a gas mix
containing helium and requiring decompression stops; these dives shall have been completed after
qualification as a 60 m rebreather diver in accordance with ISO 24806.

The student shall have dived with the rebreather unit within the 6 months prior to starting the course.

5.4 Health requirements

Documented evidence shall be obtained that the student has been medically screened as suitable for

recreational diving by means of an appropriate questionnaire or medical examination.
NOTE See Reference [3] for an example of a medical questionnaire and accompanying guidance to physicians.

In case of doubt, the training service provider shall refer students to proper medical resources. If the
student is not examined by a physician, the student shall be obliged to confirm by signature that he or

4 © IS0 2023 - All rights reserved
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she has understood written information given by the instructor on diseases and physical conditions
which can pose diving-related risks.

Students shall be advised of the importance of appropriate regular medical examinations.

6

Introductory information

Information in accordance with ISO 24803 shall be made available to the students prior to or during the
first class or meeting.

In particular, the students shall be informed of the limits of their training and qualification

in acfordance with Clause 4.

7

7.1
The

assegsing the students (e.g. by means of an exam or quiz) before‘teaching new knowlg
knowledge gaps are identified, remedial training shall be carried.out:

7.2
The

as specified

Theoretical knowledge

Knowledge review

[raining programme shall ensure that knowledge in accordance with ISO 24806 is |

Risk management

fisks associated with each phase of the dive, from dive planning to exiting the water;
fisks associated with hypoxic gas mixtures;

use of bailout valve when using Hypoxic gas mixtures at shallow depths or at the surfag
fisks associated with carryimg'multiple gases in multiple cylinders;

failure to follow decompression model ascent rates;

mo direct or immedidte access to the surface in an emergency due to decompression r¢
gdnd/or distance;

Inadequate bailout options;

ypoxia,-hyperoxia and hypercapnia, leading to unresponsiveness and drowning due {

reviewed by
dge. Where

training programme shall ensure that students have knowledge concerning the identification,
potential consequences and management of the follo@wing risks, specifically related to dec
diveg to 100 m:

ompression

€

pquirements

o switching

o theiwrong gas, improper gas choice, failing to properly analyse the gas or rebreather system

q)roblems;

inert gas narcosis;

omitted procedures and errors caused by extensive equipment task overloading, high physical

exertion and/or psychological loading;

taking untried equipment and/or configurations on a deep dive without prior
familiarisation in shallow water;

overweighting or loss of buoyancy;
dive team members not adequately prepared or proficient;

dive plan incomplete and without sufficient contingencies;

© IS0 2023 - All rights reserved
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— inadequate surface support for the planned dive;

— lossofc

ritical gases (breathing loop and supply gases);

— separation from dive team;

— separation of the dive team from surface support;

— remote dive site.

The training programme shall ensure that students have knowledge concerning the following means
and measures to mitigate risks:

— dive team assessment and readiness;
— dive team proficiency;

— dive plan and roles;

— equipm
— suitablg

— emerge

7.3 Team

The training
risks of divi

— in mixe
— in mixe
— in mixe
— when te

The training
teams:

— teamm

— awaren

— causes 0f stress{(e)g. time pressure, peer pressure, task loading);

— the imp
without

ent preparation and testing;

surface support personnel, procedures and equipment;

cy evacuation plan.

diving

F programme shall ensure that students have knowledge concerning the following potg
hg:

l teams using different rebreathers;

] teams using different breathing gases'ahd/or equipment configurations;

1 teams of open-circuit and rebreather divers;

am members use different dive and emergency procedures.

bmber selection, including considerations of physical and mental fitness;

bss of factorsthat can impact divers’ ability to perform under stress;

ortanceé of having a non-judgmental team culture and a willingness to identify proh
fear or recrimination;

— team pr

otocols and objectives;

— selection of gradient factors or decompression models;

— task assignments between team members;

— team gas analysing and cylinder-marking protocols;

— surface

support and support divers;

— communication procedures between team members, surface support and support divers.

ntial

I programme shall ensurethat students have the following knowledge concerning diving in

lems

© IS0 2023 - All rights reserved
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Project dives with specific objectives

Rebreather dives as deep as 100 m are complex operations and can involve situations in which a group
of divers are diving with a particular purpose, especially exploration, that involves substantially more
complex logistical and dive planning considerations than typical recreational dives. Rebreather divers
at this level need the knowledge necessary to take part in such dives and function properly as part of a
team.

NOTE This kind of diving can also be known as expedition diving.

The training programme shall ensure that students have the following knowledge concerning project

dives:

q

JR— q

JR— q

— dlecompression stations (e.g. trapeze, hang bars or habitats);

q

— (liver accounting procedures (e.g. by use of tags);

— ¢

7.5

The
follo
they

— q

1

jdvantages and disadvantages of having standardised gases and decompression proto
gelection and duties of safety divers;

gurface support and logistics;

ascent lines, descent lines;

bmergency protocols.

Function of rebreather components

ving components of a rebreather, with emiphasis on the specific features of the reb
will use during their training, specifically relating to decompression dives to 100 m:

ebreather manufacturer’s specifications, as scrubber performance becomes much mo
epth approaches 100 m;

he need to use a freshly filled scrubber canister for more extreme dives (e.g. dives
00 m in depth or of externded duration);

as supplies (including, where applicable, oxygen, diluent or other supply gases);

as additionalves [including, where applicable, manual, automatic diluent valve (Al
utomatic gas'addition];

outhpiece, dive surface valve (DSV);

ditout valve (BOV);

Cols;

fraining programme shall ensure that studénts have knowledge concerning the function of the

reather unit

gcrubber material suitability for deep diving and why it must be selected in accordamce with the

e critical as

hpproaching

V) or other

— displays [including, where applicable, handsets, head-up display (HUD) or other];

— control modules;

— alarm and warning systems;

— firmware, software, including updates and downloads of dive profiles;

— suitability of regulator(s);

— access to gas cylinder valves;

— cylinder pressure indicators;

©ISO
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— PO, monitoring systems;

— (€O, and helium monitoring systems.

7.6 Breathing performance using a rebreather

The training programme shall ensure that students have knowledge concerning the following factors
affecting breathing performance using a rebreather, specifically relating to decompression dives to
100 m:

choice of gases (see also Annex A), maximum and minimum depth of gases and advantages of helium;

gas den

NOTE
equivalg

ventilat

rebreat
and lim
particu

7.7 Rebr¢

The training
of rebreathg
specifically

use of u
battery
oxygen

helium

control
PO, mo
set-poin
set-poin
set-poin

on-boar

ity (see also Annex A);

Limiting gas density will ensure that narcotic effects of breathing gas, often express
nt narcotic depth (END), remain within acceptable limits.

ion rate and ventilation volume of the diver;

her design (e.g.rebreather type, rebreather unit, rebreather model), including the advan
itations of different types of rebreathers, in particular their gas’control systems,
ar attention to the limitations of the rebreather used on the cousse.

pather assembly and checks

b programme shall ensure that students have knowledge concerning the following asj
br assembly and checks (as applicable to the spe€ific rebreather unit used for train
relating to decompression dives to 100 m:

nit checklist(s);

power;

Kensors (e.g. age, integrity and calibration);
bensors, CO, monitoring systems;

systems and backup computer setup and function;
hitoring and control;

t selection;

t switch dépths;

t switch method (manual or automatic);

dand off-board gases programmed into the control system;

bd as

ages
with

bects
ing),

decompression conservatism settings (e.g. gradient factors) programmed into the control system;

scrubber canister duration, proper preparation for diving, including filling and seals;

mouthpiece valve operation, bite integrity and security, e.g. mouthpiece retaining strap (MRS);

gas supplies (composition and pressure of all gases);

gas connections and feeds to the system;

bailout system, including multiple off-board cylinders;

breathing loop integrity, including positive and negative pressure tests;

displays and warning systems;

© IS0 2023 - All rights res
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buoyancy compensator fit, function and adequate lift capacity;

harness assembly and adjustment with regard to additional off-board cylinders.

Gas supply duration

The training programme shall ensure that students have knowledge concerning the following factors
affecting the gas supply duration, specifically relating to decompression dives to 100 m:

7.9

The 1

frequent activation of gas addition valves;

mask clanring.

mask-elearin &
flushing the breathing loop;

frequent changes in depth;

inflating a drysuit and buoyancy compensation device (BCD) (if fed from therebreather

tthe effects of system gas leaks.

CO, absorbent duration

the dcrubber in accordance with manufacturer’s instructions and factors that could adv
canister duration, such as:

¢old water temperatures;
Yater ingress;

depth and gas density;
work rate;

dbsorbent material and grain,size.

7.1Q Rebreather pre-waterentry checks

The training programnie-shall ensure that students have knowledge concerning the follov
of repreather pre-water*entry checks:

use of manufacturer’s rebreather unit checklist(s);
fecalibration of the rebreather unit (if required);

gas’supplies pressurized and on or off as appropriate;

gas supply);

raining programme shall ensure that students are knowJledgeable about the importajnce of using

ersely affect

ying aspects

bailout and off-board cylinder access and operation;

inflation and deflation systems access and operation (e.g. gas addition valves, BC
counterlung over pressure valve);

electronics on;
confirming inspired oxygen level (e.g. PO, or FO,);

pre-breathing the rebreather.

© IS0 2023 - All rights reserved
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7.11 Advanced decompression dive planning

The training programme shall ensure that students have appropriate knowledge concerning the
planning of dives using a rebreather, specifically relating to decompression dives to 100 m, including:

7.12 Dive conduct

The training programme shall ensure that students have ah appropriate knowledge concernin
conduct of dives using a rebreather, specifically relating&o decompression dives to 100 m, includin

10

operational planning, including contingency planning;

supply gas selection, taking into account the addition of helium to the breathing gas, gas density,
PO,, narcotic effects;

managing oxygen toxicity, including central nervous system (CNS) toxicity and oxygen toxicity units
(OTU);

absorbdnt canister duration;

decompfression planning, including knowledge of different decompression models and how t¢ add
conservatism (e.g. gradient factors);

gas maragement, including gas consumption;

safe use of dive planning tools (e.g. rebreather internal software or separate software) and [risks
associated with changing parameters;

bailout |considerations, including added decompression obligations, bailout gas selection| and
quantity of gases required to ensure bailout for the individual diver.

UQ\JUI

how to pnalyse and label cylinders, particulazly) with regard to clarity of oxygen percentage and
depth range;

how to manage at least three off-board gas cylinders (e.g. placement, trim, attachment);
whethet cylinders are carried withtopen or closed valves;
options|for preventing use of high-oxygen mixtures below their safe breathing depth;

water eptries using multiple’off-board cylinders;

safety precautions tope/considered during surface swims with a rebreather and multiple off-Hoard
cylindefs, including,concerns regarding breathing gases with low oxygen levels;

oard

earity,

ADV and/or manual addition valve (MAV) options for gas addition during descent and the dive;

monitoring and controlling inspired oxygen levels (e.g. options for automatic or manual set-point
changes);

ascents and exits with a rebreather using multiple off-board cylinders;
considerations concerning open-circuit gas supply mix connected to bailout out valves (BOVs);

gas supply switching techniques, including the use of alternative bailout options, accessing gas from
another diver;
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flushing of counterlungs;

switching plug-in diluent during emergency use of rebreather in semi-closed mode;

weight, buoyancy and trim when diving with a rebreather using multiple off-board cylinders;
considerations concerning loss of primary buoyancy control device;

need for redundant equipment, e.g. mask, delayed surface marker buoy (DSMB), cutting device,
light, dive computer;

maximum and minimum operating depth of different supply gas mixtures;

ffective gas switching during an open circuit bailout ascent;

ow to help an unresponsive rebreather diver at the surface and underwater, taking into account
dditional equipment and possible decompression obligations.

Identifying and reacting to potential issues

The training programme shall ensure that students have knowledge cofcerning the cause, anticipation
and prevention of the following potential issues that could arise while diving with a rebregther so that
they|can recognize and properly react to these issues, with emphasis on the specific features of the

rebreather unit students will use during their training:

ss of supply gas;

ss of breathing gas;

ss of mouthpiece;

attery depletion;

failure of oxygen sensors;

identifying incorrect PO, displayfe.g. PO, display not reflecting gas or depth changes);
failure of gas injection systems (e.g. oxygen solenoid, ADV or supply gas system);

qwareness of normal-and abnormal sounds made by the rebreather (e.g. mouthpiecg¢ valves, gas
dddition, solenoid and Water ingress);

yvater in the bréathing loop;
¢austic coektail;

loss ofyneans to control buoyancy;

gubtle indicators of rebreather malfunctions (e.g. increasing buoyancy can indicate gas|leakage into
the loop, signs of unusual solenoid activity, changes to breathing rates).

The training programme shall ensure that students have knowledge concerning the following potential
CO, issues with the rebreather and how to prevent or respond to them:

scrubber malfunction or exhaustion;
non-return valve failure;
failure of CO, monitoring systems;

unit assembly errors.
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The training programme shall ensure that students have knowledge concerning the advantages and
disadvantages of the following possible actions to be taken in the case of a rebreather issue where the

diver is still
— manual

— manual

able to breathe from the breathing loop:
operation of an electronically controlled rebreather;

operation in semi-closed mode;

operation as an oxygen rebreather at a depth of 6 m or less.

The training programme shall ensure that students have knowledge concerning the advantages and
disadvantages of the following possible actions to be taken in the case of a rebreather issue where the

diverisnol
— switchi
ascendi

7.14 Hype

The trainin
hyperoxia, y

The training
— definiti
causes;
signs;

sympto
associa

actions

7.15 Budd

The training
pair and tea|

agreein

use of p

nger able to breathe from the breathing loop:
g to an open circuit bailout breathing gas supply;

hg to the surface following bailout decompression requirements;

controlling buoyancy during ascent while breathing from a bailout source.

rcapnia, hypoxia and hyperoxia

b programme shall ensure that students have knowledge of hypercapnia, hypoxig

F programme shall ensure that students have knowledge' of:

b1NS;

ms;
ed rebreather warnings;

to take if any of the aboveoceur.

y and team diving procedures

by programme shdll ensure that students are aware of the importance of following by
Im-diving prgeedures when diving with rebreathers. Considerations to be included are

b on the purpose or mission of the dive;

re-dive check lists;

pre-div

1 =l 1 1 e H 4l 1 .l | - 4l - 1 4l
Uultuy CIITURS IMTTUITITUTIITS LT DUUUy Uul g LUITIH pre=uUl T4dlllIc,

set-points);

and/or team members stay in close proximity and are able to provide support if necessary;

diving t

he same set-points and following the same plan in a team;

being aware that any diver can bail out or end the dive at any time for any reason;

needs to abort the dive;

12

and

vith particular regard to which of these become more likely during dives deeper than ¢0 m.

ddy-

mutually verifying dive plan procedures throughout the dive (e.g. when switching gases or changing

planning dives so that each diver can respond to emergencies independently, but so that buddies

always staying together as a buddy pair and/or in a team from entry to exit, in particular if a diver
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— asking for assistance from a buddy or a team member in case of an emergency, including bailout gas
considerations.

7.16 Rebreather maintenance

The training programme shall ensure that students have knowledge concerning the necessity to clean
and disinfect a rebreather and how and when to do so.

The training programme shall ensure that students have knowledge concerning the following
consumables used in a rebreather and when and how to replace them:

—  OXYgCIl SCIIS0TS,

— (€O, absorbent;

— Datteries;

— gas, including analysing and labelling.
The fraining programme shall ensure that students have knowledge concerning the importance of:
— gtaying up to date with user manual updates;

— performing required rebreather software updates;

— ¢omplying with the manufacturer’s maintenance requirements;

— Tecognizing the risk associated with handling and.€ontamination of oxygen systems.

7.17 Maintaining knowledge and skills
The fraining programme shall ensure that students are aware of the importance of:
— 1naintaining a high level of rebreather diving knowledge;

— 1tegularly practicing routine and.emergency skills, including rebreather unit-specific pfjocedures.

8 Practical skills

8.1 | SKkills review

The [training programme shall ensure that skills in accordance with ISO 24806 are rfeviewed by
assegsing thestudents (e.g. by means of performing skills on the initial dive) before teachinjg new skills.
Where skills-héed improvement, remedial training shall be carried out.

8.2 | General

New skills and skills being reviewed (in accordance with 8.1) shall be introduced or practised in limited
open water.

All of the skills in accordance with 8.3 to 8.7 shall be completed unless the rebreather being used by the
student does not include the specific features to allow the student to demonstrate a particular sKkill.

The programme shall ensure that students are aware of the importance of regular skill repetition to
avoid skill-fade after qualification.

Multiple repetitions lead to muscle memory, which is beneficial in carrying out skills under stress.
Hence, skills should be rehearsed frequently during and after the training course so that they become
second nature.
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8.3 Pre-dive procedures

The training programme shall ensure that students are able to demonstrate the following skills:

8.4 Dive tonduct

The training programme shall ensure that students are able to demonstrate the following skills:

14

planning time and depth for the dive, taking into account the limitations of gas supply and scrubber
duration based on the rebreather manufacturer’s specifications, the environment, decompression
procedures, oxygen exposure, previous dives and other factors that could apply;

confirming pressure and gas composition and that they are labelled correctly for all cylinders;

assembling and setting-up the rebreather in accordance with the manufacturer’s instructions (e.g.
using the specified absorbent material and oxygen sensors) using a checklist (manual or digital),
taking ipto account the aspects in accordance with 7.7;

performing a complete rebreather pre-dive check in accordance with manufacturer’s instructions
using a rhecklist (manual or digital), taking into account the aspects in accordance with7.10;

donning and adjusting the rebreather and the bailout system for proper fit, irfeluding breathing
hoses, mouthpiece, mouthpiece retaining strap (where fitted) and counterlung placement;

performing a buddy check (see 7.15);
ensuring proper weighting and trim-weight placement;

pre-breathing in accordance with manufacturer’s instructions.

entering the water using a technique appropriate-for the environment;
establishing proper in-water weighting, buoyantcy and trim;
perfornping a bubble check and display ¢hecks (including cylinder pressure);

demonstrating good awareness of<the buddy or team members throughout the dive by meajns of
commuhications, proximity and-team-oriented dive practices;

demonstrating awareness_of system status by monitoring the rebreather’s displays and gguges
frequenitly throughout the dive, with particular emphasis on PO,;

demonsitrating propertesponse to PO, deviation;
monitoring of th€ yéemaining time of CO, absorbent;

following prog¢edures for retaining breathing loop integrity;

removi

performing a controlled descent to the planned depth with a buddy and/or team members;
demonstrating correct use of oxygen control selections and features of the control system;
changing to appropriate set-point if not initiated automatically;

if set-point changes are initiated automatically, confirming the set-point changes;

checking oxygen sensors are not current-limited (linearity check) if not initiated automatically;
demonstrating proper operation of mouthpiece closure mechanism;

removing water from the breathing hoses;
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maintaining optimum breathing loop volume;
maintaining neutral buoyancy when swimming in a horizontal position at a given depth;

demonstrating buoyancy control by remaining ata given depth, + 1 m, for atleast 90 s, with minimum
use of fins or arms;

managing depth changes;
switching rebreather gas supply to and from an off-board cylinder;

performing manual gas addition (e.g. oxygen, diluent or other supply gas);

;I)erforming a gas flush;

femoving and replacing an off-board cylinder while underwater;
¢onducting decompression stops at multiple stop depths;
I:eploying a DSMB;

aking a controlled ascent maintaining buddy and/or team member contact and ascending at the
¢orrect rate;

gt the surface, establishing positive buoyancy with the BCDjthen closing the rebreatherimouthpiece
before removal;

yhile carrying multiple stage cylinders unsupported at the surface, demonstrating ora| inflation of
the BCD.

Emergency situations

The fraining programme shall ensure that students are able to anticipate and recognize the¢ rebreather
issuds listed in 7.13 and 7.14 and react to these situations by demonstrating the following skills:

8.6

fesponding to a simulated rebreather emergency by performing a bailout ascent to tHe surface at
4 controlled rate accompanied by a buddy and/or team members and performing de¢ompression
gtops switching bailout gases as appropriate;

n signal of a simulatéd)emergency, breathing from an open-circuit bailout gas provide¢l by a buddy
dnd/or team membePand repeating as both donor and receiver;

in signal of a'simulated emergency, bailing out to an open-circuit source then returning to the
reathing leop after the exercise following proper procedures;

gwitching rebreather gas supply to an off-board cylinder and manually adding gas (e.g. oxygen,

Iiluent);

Response to rebreather malfunctions

The training programme shall ensure that students are able to demonstrate the appropriate responses
to the following potential rebreather malfunctions (if applicable to the specific rebreather):

hypoxia;
hyperoxia;
hypercapnia;

oxygen sensor malfunctions;
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rebreather electronics malfunctions;

rebreather solenoid malfunctions;

loss of diluent;

loss of oxygen;

loss of any other supply gas;

flooded

breathing loop;

loss of h

other rg

8.7 Post-

The training

removing at the surface any off-board bailout cylinders used;

— exiting
— demong|
manufa
9 Instru
Instructors

as a unit-spée

The instruct
the rebreath
the instruct

10 Traini

10.1 Train

On training

a rebre
diving 4

at least

uvydlIity,

breather warnings or alarms as applicable.

dive procedures

F programme shall ensure that students are able to demonstrate the following skills:

fhe water using a technique appropriate for the environmeng;

cturer’s instructions.

ctors

shall be qualified in accordance with ISO 24802-2 and shall have been trained and assé
cific rebreather instructor.

or shall regularly practice using the-specific rebreather unit and have current experier

br shall be qualified as a unit-specific 100 m rebreather instructor.

ng equipment and materials

ing equipment

nd isieonfigured and used in accordance with the manufacturer’s instructions;

dives, both the-instructor and the student shall be equipped with at least the following:

trating appropriate post-dive care and disassembly of the\rebreather, in accordance|with

ssed

ce of

ler being used. In order to instructa training programme in accordance with this stanflard,

hther that)is in good working order that allows open-circuit bailout and decomprepgsion

three off-board bailout cylinders, each with an open-circuit regulator fitted with a hdse of

sufficient length for sharing gas to which they can switch or share gas with another diver, with all
off-board bailout cylinders being capable of supplying the breathing loop;

an open-circuit bailout system which is separate from and not required for the normal operation
of the rebreather and which is suitable for a safe return to the surface from the planned maximum
depth, including all safety stops and decompression stops in the event of an emergency;

a means of generating and providing an appropriate open-circuit bailout profile backup and means

of deter

mining depth and duration in the event of a system failure, such as a backup computer;

an appropriate gas analyser(s).

NOTE The use of a DSMB, a cutting device and spool or reel can be appropriate or required in certain diving
environments.
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Bailout gas independent of the rebreather supply gases shall be selected so that the student can carry
the simplest viable equipment configuration for the dive while providing a reasonable level of safety in
case of an open-circuit bailout.

The breathing rate for bailout shall be calculated with a minimum respiratory minute volume (RMV)
of 50 I/min for the bailout from maximum depth to completion of the first stop, then 25 1/min for all
remaining decompression stops.

On training dives, the students and the instructor shall use the same rebreather type but may use
different rebreather units, provided the instructor is qualified as a 100 m rebreather instructor for all
rebreather units in use during the dive. Up to three different rebreather units may be used in a given
trai ius aive:

Instrfuctors and students shall have a system of logging all the training dives with/the following
minimum information: depth, dive time, date of dive, gases used.

10.2 Training materials

The fraining programme shall ensure that students and instructors have at Jeast the followihg materials
availgble:

— the manufacturer’s user manual (including updates) specific for the rebreather type} rebreather
Winit and rebreather model and associated electronics being used during training;

— gpecific student training materials;
— gpecific instructor training materials;

— 1ebreather-specific checklist(s) for the assembly and operation of the rebreather (rebreathers
equipped with a built-in electronic checklistfieet this requirement);

— ifapplicable, a manufacturer's record ofitraining, to be completed by the instructor and|the student.

11 Practical training parameters

11.1 Training dives or in-water sessions
The jnitial in-water training session shall take place in confined water or limited open watér.

Initial open-water dives shall include planned simulated decompression stops and then [progress to
manglatory deconmipréssion stops. Students shall only progress to open-water dives including mandatory
decompression stops after satisfactorily demonstrating competency of the required techriiques to the
instrjuctor during simulated decompression dives.

Opernj-water dives shall be planned to have no more than 180 min of mandatory decompresdion stops on
a single.dive. The maximum depth for open-water dives shall be 100 m using a rebreather that supplies
a breathing mixture containing helium.

Confined water and limited open-water sessions shall not be conducted in an overhead environment.
Open-water dives may only be conducted in overhead environments provided that:

— the instructor has proof of qualification to dive and instruct rebreather diving in overhead
environments to the planned maximum depth of the dive;

— all students have proof of qualification to dive with a rebreather in overhead environments.

There shall be no more than three in-water sessions per day and no more than two open-water dives
per day if any of these open-water dives require mandatory decompression stops.
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11.2 Instructor responsibilities

11.2.1 General

All in-water sKkills shall be taught, directly supervised and evaluated by an instructor, who shall be in
the water during each session. The instructor shall be in direct control of students throughout all in-
water sessions.

During training, in particular when simulating emergency situations, the instructor shall ensure that
the student’s breathing gas is monitored by both the instructor and the student and maintained within
the limits needed to support life.

The instruct
day.

11.2.2 Inst

The maximy
of 60 m or lg

A fourth sty
in an overhgd
in accordan

11.2.3 Inst

The maximy
deeper tharj
leader but s}

11.3 Rebr

In order to
accordance
accordance

The dive leg
used by the

The rebreat
not deeper {

For open-w4
in overhead

or shall ensure that all open-water dives are logged by the student at the end of each'd

ructor-to-student ratios for dives of 60 m or less

m number of students that may be accompanied by a single instructor on open-water
ss is three.

ad environment and if the instructor is accompanied by a qualified rebreather dive lg
re with 11.3.

ructor-to-student ratios for dives deeper than 60'm

m number of students that may be accompanied.by a single instructor on open-water
60 m is three. The instructor may also be-accompanied by a qualified rebreather
nall not take more than three students.

pather dive leaders

act as a rebreather dive leader,\a’diver shall be qualified as a 100 m rebreather diy
with this document on the rebreather unit being used by the students and a dive lead
with 1SO 24801-3.

students since qualifying as a 100 m rebreather diver.

her dive leadermay use a rebreather on any open-water dive or open-circuit scuba on
han 60 m, if‘qualified to 60 m with open-circuit.

ter divesiin overhead environments, the dive leader shall have proof of qualification to
environments to the planned maximum depth of the dive.

iving

Hives

dent may be taken by an instructor as long as the open-water dives are not being conducted

ader

Hives
dive

er in
er in

der shall have logged~a minimum of 25 dives beyond 60 m with the rebreather unit lpeing

Hives

dive

11.4 Brea

thing gas Himits

11.4.1 Closed-circuit rebreather

The following requirements for breathing gases shall apply:

phase o

the min

f the dive;

imum oxygen percentage of any supply or bailout gas shall be 5 %;

ensure a breathing gas density of less than 6,3 g/1;

1) 1bar=0

18

,1 MPa = 105 Pa; 1 MPa = 1 N/mm?Z.

the maximum planned set-point PO, shall be 1,4 bar,)) with a maximum of 1,3 bar for the bottom

the breathing mixture and bailout gases shall contain sufficient helium to control narcosis and to
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END shall be < 30 m, based solely on nitrogen content;

the maximum breathing loop PO, shall not exceed 1,4 bar, except at depths of 6 m or shallower;

the inspired PO, of the open circuit bailout gas shall not exceed 1,6 bar;

diluent gas shall not have a PO, higher than 1,1 bar at the maximum depth.

11.4.2 Semi-closed rebreather

The following requirements for breathing gases shall apply:

the maximum planned breathing loop PO, shall be 1,4 bar;
the minimum oxygen percentage of any supply or bail out gas shall be 5 %;

the breathing mixture, the supply gas and bailout gases shall contain sufficient heliu
marcosis and to ensure a breathing gas density of less than 6,3 g/I;

END shall be < 30 m, based solely on nitrogen content;

the inspired PO, of the open circuit bailout gas shall not exceed 16 bar;

if any supply gas could be breathed directly by the studentsit'shall have a maximum P
t the maximum depth of the dive.

12 Evaluation

12.1] Knowledge

The
instr

training programme shall ensure that)in order to be qualified, students demong

pres¢ribed by a training organization.This examination shall test theoretical knowledge in
with|Clause 7 and knowledge of skillssn accordance with Clause 8.

12.2 Skill evaluation

The

training programmeé_shall ensure that, in order to be qualified, students demong

instructor the skills in‘aceordance with Clause 8.

The training programme shall ensure that students complete at least six in-water sessions
least{360 min.

The frainingprogramme shall ensure that students complete:

n to control

D, of 1,6 bar

trate to an

uctor knowledge of rebreather divirig by taking and passing an oral or written examination as

accordance

trate to an

totalling at

4 minimum of one confined water or limited open-water session;

a minimum of five open-water dives totalling at least 300 min underwater;
one open-water dive to at least 75 m;

one open-water dive to at least 85 m.

12.3 Proof of qualification

The proof of qualification shall show at least the following parameters:

name of card holder;

rebreather type (e.g. CCR or SCR);
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