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Couverture Illustration en couverture : Barrage de 
Gariep (Afrique du Sud)

Texte original en anglais 
Traduction en français Capucine Thomas-Lepine avec l’assistance de Michel Poupart 

Mise en page par Nathalie Schauner 



1

INTERNATIONAL COMMISSION ON LARGE DAMS
COMMISSION INTERNATIONALE DES GRANDS BARRAGES

61, avenue Kléber, 75116 Paris
Téléphone : (33-1) 47 04 17 80 - Fax : (33-1) 53 75 18 22

http://www.icold-cigb.org./

RECOMMENDATIONS FOR OPERATION, 
maintenance and rehabilitation

RECOMMANDATIONS POUR L’EXPLOITATION,  
la maintenance et la réhabilitation des barrages



2



3

La préparation de ce bulletin a été possible grâce aux efforts continus de nombreux collègues au fil des ans. 

Il serait injuste de ne pas mentionner les ingénieurs qui ont beaucoup contribué aux premières années du 
comité et ceux qui ont contribué à l'examen et à la finalisation de ce document. 

Ce comité a été présidé au fil des ans par trois personnes: 

Peter Rissler 
Phil Cummins 
Alain Yziquel 

Woody Crouch a été un important contributeur dans les premières années. 

Ensuite, j'aimerais remercier mes deux vice-présidents Peter Pyke et Dan Johnson qui m'ont aidé à finaliser 
ce travail. 

Un merci spécial à Neil Blaikie qui a apporté son expérience de l'autre côté du globe. 

Enfin, les membres actuels de notre comité à la date de publication 



4

Chairman/Président  

Vice-Chairman/Vice-Président  

Members/Membres  



5

Chairman/Président  

Vice-Chairman/Vice-Président  

Members/Membres  



6

14

16

16

16

16

16

18

20

20

20

24

24

24

24

26

26

26

28

28

28

30

30

30

32

34



7

17

17

17

17

17

19

21

21

21

25

25

25

25

27

27

27

29

29

29

31

31

31

33

35

15



8

38

38

38

40

40

42

42

44

48

48

50

50

50

50

50

52

52

54

54

54

54

56

62

62

62

64

64



9

39

39

39

41

41

43

43

45

49

49

51

51

51

51

51

53

53

55

55

55

55

57

63

63

63

65

65



10

68

66

64

76

76

76

80

80

82

82

82

84

84

86

86

90

90

90

90

92

92

94

96

98



11

69

67

65

77

77

77

81

81

83

83

83

85

85

87

87

91

91

91

91

93

93

95

97

99



12



13



14



15

1 
 

 
1. INTRODUCTION 

 
 
 
This bulletin deals with the methods available to the owner1 of a dam to effectively undertake 

operation, maintenance and rehabilitation. It is aimed primarily for guidance to new owners in the 
developing world who may have had little experience in dealing with dams previously. 

 
Well placed Operation, Maintenance and Rehabilitation Programs are critical for the successful 

performance and the continued safe operations of dams throughout the world. These recommendations 
for operation, maintenance and rehabilitation contain guidance and suggestions for the organization of 
operation, maintenance and rehabilitation of dams. The recommendations focus on the following 
aspects: responsibilities, communications, organizational structures, routine maintenance, minor 
repairs, major rehabilitation, inspection, monitoring, unusual events, emergency action plans and public 
relations. Specific economic and social aspects of the different countries shall be considered. 

 
Owners of dams are necessarily as varied as dams themselves. Typically dam owners can be: 
 

 Small organizations set up for the purpose of supplying water for a single function.  This 
may be small town water supply authority. 

 Organisations whose major function is not related to the management of water 
resources. They may be a mining company, a railroad, a farming company or even a 
park owner. 

 Large water supply or hydroelectric company having considerable water engineering 
expertise. 

 Dams can be the sole water retaining structure owned by an organization or part of a 
vast portfolio of water conservation and distribution works. 

 Flood control agencies with many varied facilities. 
 
The dam can be located in a highly developed country with a wide range of specialist services 

available or in a less developed country with virtually no support services available.  Local contractors 
can be sophisticated organisations with a wide variety of equipment, the ability to raise and supply 
financing and highly developed quality control systems or they can be simply owners of limited 
construction equipment with very limited ability to fund works and limited personnel. 

 
The works to be undertaken can be simple and repetitive or they can be unusual, complex and 

potentially dangerous. The site can be off-stream and the dam can be readily dewatered with little risk 
of flood or the dam can be on a major steam with a need to continuously store water to perform its 
function and be susceptible to large and unpredictable flooding. 

 
All of these elements play a part in determining the optimum organisation for operation and the 

optimum methods of investigation, designing, specifying and implementing maintenance and 
rehabilitation works.  

 
These recommendations will provide a mechanism for many types of dam owners and operators 

to bench mark their operation and maintenance program against and for use by new dam owners and 
operators in developing their Operation and Maintenance programs. 
  

                                                                 
1 The term dam owner, as used here, refers to the individual dam owner or the operating organisation. 
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2.1.1. Le propriétaire 

2.1.2 L’autorité de contrôle 
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2.1.1. The Owner 

2.1.2 The Regulator 
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2.1.1. The Owner 

2.1.2 The Regulator 
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3.11.1.  État d’exploitation 
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3.11.1.  State of Operation 
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3.11.2. Procédures d’exploitation 
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3.11.1.  State of Operation 
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b) Unusual Operation (Operation during high floods) 

 
The river system is close to its limit values regarding safety and reliability. Safe operation has a 

higher priority than economical optimisation. Surveillance activities are given a high priority. 
Maintenance measures that cause lower discharge capacity are not allowed. Routine surveillance 
intervals are increased due to circumstances. Routine surveillance can be necessary several times 
every day. It can be necessary to increase the number of people working with operation and routine 
surveillance. The function as leader of operation at the central operation office or similar is strengthened 
by extra personnel. 

c) Extreme Operation (Operation during critical situations) 
 
A situation has occurred which has made it necessary to take special measures. Such situations 

can be earthquakes, landslides, gate problems, large quantities of floating debris, turbine breakdown or 
other components, which reduces the discharge capacity and can cause a dam break. All efforts should 
be concentrated on mitigating damages and secondly return the operation to normal conditions as soon 
as possible. 

 
 

3.11.2. Operating Instructions 
 
 
To be able to keep up safe operation it is necessary that all levels, from top management to the 

operation staff, have unambiguous and uniform documentation including the operating instruction. The 
operating instruction should describe responsibilities and measures when operating the dam, and 
specially the circumstances around operation during high floods and critical situations. 

 
The operating instruction should describe how the discharge of water is handled during normal 

conditions, during extraordinary situations as high floods and during critical situations. For dams where 
the water normally passes through a power station, the conditions that occur at a turbine shutdown 
should be described in the instruction. The operation instruction should be clear and describe which 
steps and actions are to be taken in different operating situations and who is responsible for the actions. 
Steps and actions to be taken during the abnormal operation should be listed. 

 
The operating instructions, which describe the safe operation of a dam, should be part of the 

dams OMS-manual (OMS = Operation, Maintenance, Surveillance). An operating instruction can be 
made by guidance of the structure described below. For dams with low consequences of failure, the 
instruction can be simplified. 

 
 

a) Organisation Responsibilities 
 Organisation charts with responsibility fields and with named persons on the different 

positions 
 Internal telephone and address register 
 External telephone and address register 

 
 

b) Water Reservoir Management 
 Influence of immediate shutdown in power station (surging, speed of the water level 

rise, etc.) 
 Risk for uncontrolled water flow into the reservoir 
 Possibilities for reservoirs upstream and downstream to store increasing water flow. 
 Possibilities for flow moderation by exceeding maximum water level 
 Possibilities for increased outlet of water by exceeding maximum water level 
 Automatic mechanisms, for instance water level regulation 
 Protective functions, for instance automatic gate opening at high water level 
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3.11.3. Rapports 



35

11 
 

c) Normal Operation 
 Criteria for concept of a “Normal Condition” 
 Operation of facilities for all normal inflows and releases 
 Providing ongoing condition assessment and data gathering 

 
 

d) Unusual Operation (Operation during High Floods) 
 Criteria for the concept ”high flood” 
 Rules for flood routing through the reservoir 
 Increased state of emergency and extended surveillance of the dam 
 Handling of floating debris and/or ice 

 
 

e) Extreme Operation (Operation during Critical Situations) 
 Criteria for the concept ”critical situation” 
 Instructions for operating measures when a high risk for a dambreak occurs 
 Measures for limiting the consequences of a dam break 
 Conditions and restrictions for exceeding maximum water level 
 Limitations for the speed of lowering the water level 
 Failure of ordinary back-up power system 
 Fire 
 Sabotage and act of vandalism 
 Emergency plan 

 
 

3.11.3. Reports 
 
 
During dam operation the owner's staff prepares internal and external reports that document: 
 

 Performance of the dam 
 Execution of the owner's duties 
 An operations journal 

 
Some of these reports are obligatory; some are voluntary but necessary to provide proof in case 

of problems. 
 
 

a) Dam performance 
 
The basis for consideration of dam performance during operation are monitoring and visual 

inspection. The owner's staff at the dam are trained to regularly read the measurement devices and to 
routinely inspect the important details of the dam and of the appurtenant works and record these values.  
Monitoring results and findings (or a declaration that no extraordinary findings were detected) have to 
be accurately noted and evaluated (see Chapter 8).  As the owner is responsible for the structural and 
hydraulic safety of the dam at all times, it must be assured that monitoring data and findings of 
supervision are brought to the attention of those persons that are trained and educated to evaluate and 
to comment them. 

 
 

b) Execution of the owner's duties 
 
Aside from documenting the dam's behaviour the owner has a vital interest to document all 

operations and processes that are connected in any context with safety items, especially to the public 
and to its own staff. This is of special importance if there is a strong public interest in dam and reservoir 
(visitors, recreation) 

 
 

c) Journal 

3.11.2. Operating Instructions 
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3.11.3. Rapports 
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3.11.3. Reports 
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Plan de gestion environnementale (PGE)

Plan
de mesures d’urgence de la sécurité du barrage

Plan de communication

4.2.1. Maintenance difficile 

4.2.2. Maintenance de routine & Réparations mineures 
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4. DAM MAINTENANCE AND REHABILITATION 

 
 
 

4.1. THE MANAGER OF MAINTENANCE AND REHABILITATION PROGRAMS 
 
 
The owner will normally appoint a person to be responsible for maintenance and rehabilitation 

programs. Depending on the nature of the owner and the number and size of the dams for which they 
are responsible the manager might be: 

 
 The person responsible for operations. This person should be appropriately 

experienced in the operation and maintenance of dams and their associated works. 
 A specialist maintenance and rehabilitation manager with experience in the 

management of the appropriate size of works and special experience in the 
management of risk whilst working on a dam containing water. 

 
The managers can either be staff positions or contractors (consultants). In making the choice 

the owner should be guided by the need to be able to retain sufficiently skilled and experienced 
assistance. 

 
 

4.2. MAINTENANCE ITEMS 
 
 
The execution of maintenance works requires the development of individual Work Plans within 

the plans. There have been large improvements of recent years in the manner in which maintenance is 
conducted on dams. The processes are the same for activities carried out by the owner’s staff and for 
activities carried out by contractors. 

 
It is important that Occupational Health and Safety Plans be developed for each activity. It is 

normal to conduct a full risk assessment of each activity and develop practices which control the risk. 
Common risks associated with maintenance works on dams include: 

 
 Working at height (falling) 
 Working with chemicals (paints, solvents) 
 Electricity (tools, high voltages) 
 Projectiles (falling objects displaced objects) 
 Dust and abrasive particles. 
 Heat (welding) 
 Radiation (testing)  
 Fluids at pressure (water, air) 
 Flooding 
 Weather conditions 

 
It is now normal to examine the possible environmental consequences of the proposed works 

and this leads to an Environmental Management Plan. 
 
For significant activities the effect of these on dam safety must be studied and a Dam Safety 

Plan developed. If there are possible risks to others, a Dam Safety Emergency Management Plan should 
also be developed with the local disaster manager (if available) to enable appropriate response to occur 
immediately it becomes apparent that there are significant failure modes developing. 

 
If the work impacts on the community in any way it will be necessary to consult with the 

community or the regulatory agencies to ensure that the extent of the impact is understood and the 
effect managed. Part of this process usually involves the preparation of a Communication Plan. 
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Plan de communication

4.2.1. Maintenance difficile 

4.2.2. Maintenance de routine & Réparations mineures 

4.3.1. Réhabilitation majeure 
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Environmental Management Plan

Dam Safety 
Plan Dam Safety Emergency Management Plan

Communication Plan

4.2.1. Difficult Maintenance 

4.2.2. Routine Maintenance & Minor Repairs 
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4.3.1. Réhabilitation majeure 
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4.2.2. Routine Maintenance & Minor Repairs 

4.3.1. Major Rehabilitation 
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4.3.1. Major Rehabilitation 
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5.3.1.  Communication entre le propriétaire et les autorités de contrôle 

5.3.2. Communication entre le propriétaire et les autorités locales 

5.3.3. Communication entre le propriétaire et les parties concernées  
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5.3.1. Communication between the Owner and Regulatory Authorities 



52

5.3.2. Communication entre le propriétaire et les autorités locales 

5.3.3. Communication entre le propriétaire et les parties concernées  

5.3.4. Communication entre le propriétaire et les actionnaires 

5.4.1. Généralités 

5.4.2. Objectifs 
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5.3.1. Communication between the Owner and Regulatory Authorities 

5.3.2. Communication between the Owner and Local Authorities 

5.3.3. Communication between the Owner and Affected Party  

5.3.4. Communication between the Owner and the Stakeholders 
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à l’établissement d’un système de prévention des catastrophes et participer aux entrainements pour la 
protection contre les catastrophes. 

 
 

5.3.4. Communication entre le propriétaire et les actionnaires 
 
 
Les opinions sur les installations du barrage et les modes d’opérations varient entre les 

différentes parties concernées et il est souvent difficile de les concilier. La majorité des propriétaires de 
barrage est confrontée à cette réalité dès le stade de la planification. Néanmoins, un accord sur 
l’exploitation du barrage peut être trouvé dans de nombreux cas entre le propriétaire et les parties 
concernées. Entre autres considérations, un tel accord contient habituellement une clause concernant 
le calendrier des lâchers d’eau nécessaires du réservoir. 

 
Il est important d’informer les potentielles parties concernées suffisamment tôt dans le 

processus de planification du barrage, tant pendant sa construction que lors de son exploitation 
ultérieure. La planification de travaux de réparation majeure peut entrainer des restrictions temporaires 
de l’exploitation du barrage. Une discussion précoce incluant l’échange des informations importantes et 
des opinions doit avoir lieu pour trouver la solution la moins dérangeante pour toutes les parties 
intéressées. 

 
 

5.4. RELATIONS PUBLIQUES 
 
 

5.4.1. Généralités 
 
 
Les réservoirs sont des éléments artificiels qui ont souvent un impact significatif sur le paysage, 

l’organisation, le revenu, les conditions de vie et le développement économique de larges régions. Par 
conséquent de nombreuses personnes peuvent être affectées par l’existence d’un réservoir, par la 
manière dont il est exploité, et par les opportunités ou les restrictions que le réservoir offre ou impose 
aux activités humaines ou autres. Les personnes vivant à proximité d’un réservoir ont un intérêt légitime 
à connaitre son utilité, son exploitation, les mesures de sécurité et plus généralement son rôle dans un 
contexte écologique. Elles sont également intéressées directement par les bénéfices locaux ou 
régionaux (emploi, tourisme, activité de loisir, etc.) que le réservoir apporte. À un niveau supérieur les 
autorités politiques, les organisations économiques et les media s’intéressent à l’organisation du 
propriétaire et à son développement en relation avec les structures publiques de contrôle.  

 
Il est fortement conseillé au propriétaire d’agir – et non de réagir – à ces besoins. Il doit 

comprendre que des informations précises, justes et mises à jour le soutiennent pour poursuivre les 
objectifs de son entreprise. Dans le sens ou la CIGB propose “un développement humain renforcé”, le 
terme “relation publique” n’est pas un simple outil pour assister les propriétaires de barrage à réaliser 
leur travail, mais un outil pour des relations positives de long terme entre les personnes travaillant dans 
et pour de telles organisations de barrages d’une part, et le public d’autre part. 

 
 

5.4.2. Objectifs 
 
 

a) Positionnement dans la perception du public 
 
Dans la majorité des cas le propriétaire du réservoir est une société régie par des conditions 

légales spéciales. Elle requiert une reconnaissance constante du public pour accomplir ses fonctions. 
La majorité du travail du propriétaire repose sur l’obtention de permis ou licences officiels. Ceux-ci sont 
limités dans le temps et doivent être renouvelés périodiquement. La procédure consiste parfois 
impérativement en des audiences publiques où politiciens, représentants de groupes spéciaux (ONG 
ou autres) et personnes privées sont priés d’exprimer leur accord ou leurs réservations. Il est de l’intérêt 
du propriétaire de s’affirmer et de rester présent à l’attention du public. Le public doit savoir en quoi le 
barrage est bénéfique et contribue à la richesse locale. Il s’agit d’un processus continu dirigé vers tous 

5.4.3. Moyens 
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5.3.2. Communication between the Owner and Local Authorities 

5.3.3. Communication between the Owner and Affected Party  

5.3.4. Communication between the Owner and the Stakeholders 

5.4.1. General 

5.4.2. Objectives 
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5.4.3. Moyens 



57

5.4.1. General 

5.4.2. Objectives 

5.4.3. Instruments 
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5.4.3. Instruments 
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6.2.1. Allongement de la durée de vie et modernisation 

6.2.2. Objectifs du projet 

6.2.3. Méthodes de réalisation 
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6.2.1. Life extension and modernization 

6.2.2. Project objectives 

6.2.3. Method of accomplishment 
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o
o
o

6.2.4. Calendrier du projet 

6.2.5. Responsabilités 
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6.2.1. Life extension and modernization 

6.2.2. Project objectives 

6.2.3. Method of accomplishment 

o
o
o

6.2.4. Project Schedule 

6.2.5. Responsibilities 



68

o
o
o

6.2.4. Calendrier du projet 

6.2.5. Responsabilités 
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6.2.4. Project Schedule 

6.2.5. Responsibilities 
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routines d’inspections visuelles

Inspections périodiques

Investigations formelles
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Periodic Inspections

Formal investigations
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Variables d’influence

Variables effectives (Réponse de la structure aux sollicitations) 

8.3.1. Inspection périodique 

8.3.2. Inspection formelle 

8.3.3. Inspections spéciales 
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Periodic Inspections

Formal investigations

Causal Quantities (Environmental Variations) 

Effect Quantities (Response of the Structure to Environmental Variations) 

8.3.1. Periodic Inspection 
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8.3.2. Inspection formelle 

8.3.3. Inspections spéciales 

8.3.2. Inspection formelle 

8.3.3. Inspections spéciales 
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Causal Quantities (Environmental Variations) 

Effect Quantities (Response of the Structure to Environmental Variations) 

8.3.1. Periodic Inspection 

8.3.2. Formal Inspection 

8.3.3. Special Inspections 

8.3.2. Formal Inspection 

8.3.3. Special Inspections 
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8.3.2. Formal Inspection 

8.3.3. Special Inspections 
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Mesures préventives 

Mesures correctives 
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Mesures préventives 

Mesures correctives 
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Preventive measure 

Remedial measures 



94



95

Preventive measure 

Remedial measures 
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EXEMPLE DE STRUCTURE ORGANISATIONNELLE D’UNE GRANDE SOCIETE 
HYDROELECTRIQUE AUX ETATS UNIS (NEW YORK POWER AUTHORITY) 
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Intitulé de poste : Directeur régional 
 
 
OBJECTIF 
 
Diriger l’opération et la maintenance de la production d’énergie hydroélectrique, des postes de 
commutation et des installations des sous-stations pour optimiser le rendement et la fiabilité pour le 
propriétaire et pour les consommateurs par des méthodes sûres et responsables vis-à-vis de 
l’environnement.  
 
 
PRINCIPALES RESPONSABILITÉS 
 
1. Superviser et diriger les activités électriques et mécaniques, les postes de commutation/sous-

station et la maintenance générale pour assurer une production d’énergie sûre, fiable et 
responsable vis-à-vis de l’environnement. 

2. Développer et maintenir un plan de budget sur cinq ans fiscalement responsable pour 
l’opération et la maintenance des installations et surveiller les dépenses au regard du budget. 

3. Assurer que le personnel est correctement formé, motivé et responsable pour assurer une 
production d’énergie sûre, fiable et responsables vis-à-vis de l’environnement. 

4. Développer et maintenir des relations justes et équitables avec l’unité de négociation pour 
assurer la disponibilité d’une force de travail effective conformément aux accords établis. 

5. Assurer que l’ensemble des installations obéit à des programmes efficaces en termes de 
risques incendie, sûreté, environnement et sécurité. 

6. Assurer que le propriétaire se conforme à toutes les exigences règlementaires pour l’opération 
et la maintenance des installations. 

7. Assurer que le personnel des installations adhère aux politiques et procédures de la société du 
propriétaire. 

8. Défendre et représenter le propriétaire vis-à-vis des programmes, responsabilités et actions au 
sein de la communauté locale. 
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Position Title: Regional Manager 
 
 
OBJECTIVE 
 
Manage the operation and maintenance of the hydroelectric power generation and switchyard and 
substation facilities to achieve the greatest reliability and value for Owner and customers in a safe and 
environmentally responsible manner. 
 
 
PRINCIPAL ACCOUNTABILITIES 
 
1. Oversee and direct electrical, mechanical, switchyard/substation, and general maintenance 

activities required to ensure safe, reliable, and environmentally responsible power generation. 
2. Develop and maintain a fiscally responsible 5-year budget plan for operation and maintenance 

of the Plant and monitor expenditures against the budget. 
3. Develop a well-trained, motivated and responsive staff to ensure safe, reliable, and 

environmentally responsible power generation. 
4. Develop and maintain a fair and equitable relationship with the bargaining unit to ensure the 

availability of an effective workforce pursuant to the bargaining unit agreement. 
5. Ensure that the Plant develops and maintains effective and reliable fire, safety, environmental, 

and security programs. 
6. Ensure that Owner complies will all regulatory requirements pursuant to the operation and 

maintenance of the Plant. 
7. Ensure Plant personnel adhere to Owner’s corporate policies and procedures. 
8. Be an advocate and representative for Owner within the local community regarding programs, 

responsibilities and accomplishments. 
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