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Nove 22 Maggio 2019 – Centrale Idroelettrica Enel Gree n Power

Open Day on Dams 2019: 
progettazione, gestione e manutenzione 

delle opere di sbarramento

How Hydrology meets the world of dams

ing. Ludovica Ruggeri

O&M Hydro Italy D&CIS
Hydrology & Hydraulic Unit Venezia Mestre

ludovica.ruggeri@enel.com
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How HYDROLOGY meets the world of DAMS
Main Activities

Hydrological & Hydraulic Risk

Snow Bulletin

Capability Forecast

Flow Forecast



5/23/2019

2

How HYDROLOGY meets the world of DAMS
Hydrological & Hydraulic Risk 

FLOOD estimation 
associated to a designed 

RETURN PERIODQc,T

Qs

Fn

National criteria
Italy: TR= 500,1000 y

Spain: TR= 5000,10000 y

Lamination & Discharges Capacity 
evaluation

Net FREEBOARD 
assessment

SAFETY 
level assessment

Iddukki
dam

(India)

Kariba dam 
(Zambia - Zimbawe)

Vodo di 
Cadore 

(Italy BL)

Srisailam dam 
(India)

Santa 
Caterina

(Italy)

Hydrological & Hydraulic Risk 

How HYDROLOGY meets the world of DAMS
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Italian Dam Project – Gangheri (Trombacco)

How HYDROLOGY meets the world of DAMS

Gangheri o Trombacco (LU)

Anno di costruzione 1921 (Fine lavori)

Altezza Diga (D.M. 26/6/14) 38.3 m

Quota coronamento 301.00 m s.l.m.

Stato Attuale Progetto

Quota massimo invaso attuale 299.00 m s.l.m. 299.70 m s.l.m.

Scarico di superficie 7 luci da 5 m
4 luci da 10.5 m 
1 luce da 4.6 m

Q scaricata al massimo invaso 110 m3/s 323 m3/s

Tempo di ritorno 

T [anni]

Portata al colmo 

[m3/s]

200 210

500 265

1000 320

How HYDROLOGY meets the world of DAMS

Stato 
Attuale Progetto

Italian Dam Project – Gangheri (Trombacco)
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Snow Bulletin

Density

Area
Height

How HYDROLOGY meets the world of DAMS

«Travel  
Companion
since 1970»

SNOW WATER
EQUIVALENT

Snow Bulletin

How HYDROLOGY meets the world of DAMS

9 Campaigns (Feb – Jun)

4 Regions (Italy)

11 Watercourses

44 Reservoirs

“Knowing the 

SNOW today means 

knowing the WATER 

tomorrow”
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Capability Forecast

How HYDROLOGY meets the world of DAMS

Maximum amount of energy that could 

be product by a plant or a watercourse
CAPABILITY

Seasonal
Forecast
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8 Countries

+ 6 Months
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Decreasing 

the 

variability

Capability Forecast
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Annual Capability
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If you know your deficit or surplus of 

energy you can choose the most 

convenient time to sale or purchase 
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11/9Ludovica Ruggeri

Knowing 

the timing & the entity 

of a flood could help in 

managing the dam.

The sooner

you sell the energy, 

the more you will earn.

ENERGY SALES

FLOOD MANAGEMENT

How HYDROLOGY meets the world of DAMS
Flow Forecast

12

How HYDROLOGY meets the world of DAMS
Who manages the dams?

≈130 companies for ≈530 large dams
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Applications

How HYDROLOGY meets the world of DAMS

Drones

INSTRUMENTS HEC 
RAS

HEC 
HMS

Qgis

SOFTWARE

INSPECTIONS

Topography

Geomechanics
Geotechnics

MATERIALS
Geology

DATA

THANKS FOR YOUR ATTENTION

ing. Ludovica Ruggeri

O&M Hydro Italy D&CIS
Hydrology & Hydraulic Unit

Venezia Mestre
ludovica.ruggeri@enel.com
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Flow Forecast

How HYDROLOGY meets the world of DAMS


