Hydropower Energy Storage Capacity

Summary

The Hydropower Energy Storage Capacity (HESC) Dataset catalogues estimates of nominal
energy storage capacity based on varying levels of detail.

Dams and reservoirs were selected based on those reported in the National Inventory of Dams
(NID 2019) and/or the Global Reservoir and Dam (GRanD v1.3) datasets.

Description

The Hydropower Energy Storage Capacity (HESC) Dataset catalogues estimates of nominal
energy storage capacity based on varying levels of detail. Dams and reservoirs were selected
based on those reported in the National Inventory of Dams (NID 2019) and/or the Global
Reservoir and Dam (GRanD v1.3) datasets. These data provide a foundation for understanding
available resources at existing hydropower facilities and their potential to provide storage of
energy and more flexible generation. Current estimates include Level 1 (based on maximum
storage capacities and hydraulic head) and Level 2 (based on historical models or observations
of reservoir volume and hydraulic head). For facilities where installed capacity is known, there
are also estimates for discharge duration or the length of time when a facility could provide
generation at a given capacity. Essential information used to calculate the energy storage
capacity and discharge duration (volume, hydraulic head, and details about the sources or
records used to obtain those parameters) and summaries of historical generation (for context)
are also included.

Data were acquired from the NID (2019), GRanD (v1.3), HydroLAKES (2016), Existing
Hydropower Assets (2021), USACE via the Duke Nicholas Institue Reservoir Data efforts
(Patterson and Doyle, 2018), USBR RISE, and the Hydropower reservoir data in the CONUS
data set (Gao and Huilin, 2020). The HILARRIdatabase of links was used to cross-walk between
NID, GRanD, and HydroLAKES (obtaining inventoried volumes and height characteristics).
Statistics were derived for historical observed and modeled volumes/head data based on the
USACE, USBR, and Gao data sets. The EHAplant data were used to obtain installed capacity and
operational mode information.

Temporal Coverage: up to May 2021 (last published Existing Hydropower Assets operational
plants dataset)

Credits

Hansen, C.H., G. Ghimire, and S. Gangrade. 2021. Hydropower Energy Storage Capacity
Dataset. DOI:10.21951/HESC/1822833. https://hydrosource.ornl.gov/dataset/hydropower-
energy-storage-capacity-dataset

Use limitations
There are no access and use limitations for this item.

Extent
West -165.772000 East -66.021670
North 61.450000 South 18.020830

Scale Range



Maximum (zoomed in) 1:5,000
Minimum (zoomed out) 1:150,000,000

ArcGIS Metadata

Topics and Keywords

* CoNTENT TYPE  Downloadable Data

Citation

TiTLte Hydropower Energy Storage Capacity

PRESENTATION FORMATS  * digital map

Resource Details

DATASET LANGUAGES ¥ English (UNITED STATES)
SPATIAL REPRESENTATION TYPE  * vector
* PROCESSING ENVIRONMENT  Version 6.2 (Build 9200) ; Esri ArcGIS 10.8.1.14362

CREDITS
Hansen, C.H., G. Ghimire, and S. Gangrade. 2021. Hydropower Energy Storage Capacity
Dataset. DOI:10.21951/HESC/1822833. https://hydrosource.ornl.gov/dataset/hydropower-
energy-storage-capacity-dataset

ARCGIS ITEM PROPERTIES
* NaME hydropower_energy_storage_capacity
* LOCATION AccEss proTocOL Local Area Network

Extents

EXTENT
GEOGRAPHIC EXTENT
BOUNDING RECTANGLE
ExTENT TYPE  Extent used for searching

* WEST LONGITUDE -165.772000

* EAST LONGITUDE -66.021670

* NORTH LATITUDE 61.450000

* SOUTH LATITUDE 18.020830

* EXTENT CONTAINS THE RESOURCE Yes

EXTENT IN THE ITEM'S COORDINATE SYSTEM
* WEST LONGITUDE -18453654.627783
* EAST LONGITUDE -7349498.685722
* SOUTH LATITUDE 2039986.803644
* NORTH LATITUDE 8729889.971149
* EXTENT CONTAINS THE RESOURCE Yes

Spatial Reference

ARCGIS COORDINATE SYSTEM
*Type Projected
* GEOGRAPHIC COORDINATE REFERENCE GCS_WGS_ 1984
* ProJECTION  WGS_1984_Web_Mercator_Auxiliary_Sphere



* COORDINATE REFERENCE DETAILS
PROJECTED COORDINATE SYSTEM
WELL-KNOWN IDENTIFIER 102100
X ORIGIN -22041257.77387803
Y orIGIN -30241100
XY scale 144148035.89861274
Z ORIGIN -100000
Z scaLE 10000
M oriGIN -100000
M scaLe 10000
XY ToLERANCE 0.001
Z TOLERANCE 0.001
M ToLERANCE 0.001
HIGH PRECISION true
LATEST WELL-KNOWN IDENTIFIER 3857
WELL-KNOWN TEXT PROJCS["WGS_1984_Web_Mercator_Auxiliary_Sphere",GEOGCS
["GCS_WGS_1984",DATUM["D_WGS_1984",SPHEROQID
["WGS_1984",6378137.0,298.257223563]],PRIMEM["Greenwich",0.0],UNIT
["Degree",0.0174532925199433]],PROJECTION["Mercator_Auxiliary_Sphere"],PARAMETER
["False_Easting",0.0],PARAMETER["False_Northing",0.0],PARAMETER
["Central_Meridian",0.0],PARAMETER["Standard_Parallel_1",0.0],PARAMETER
["Auxiliary_Sphere_Type",0.0],UNIT["Meter",1.0],AUTHORITY["EPSG",3857]]

REFERENCE SYSTEM IDENTIFIER
*VaLUE 3857
* CopesPACE EPSG
* VERsION 8.8(9.3.1.2)

Spatial Data Properties

VECTOR
* LEVEL OF TOPOLOGY FOR THIS DATASET geometry only

GEOMETRIC OBJECTS
FEATURE CLASS NAME hydropower_energy_storage_capacity

* OBJECT TYPE  point
* OBJECT couNT 2075

ARCGIS FEATURE CLASS PROPERTIES
FEATURE CLASS NAME hydropower_energy_storage_capacity

* FEATURE TYPE Simple

* GEOMETRY TYPE Point

* Has TopoLoGgY FALSE

* FEATURE COUNT 2075

* SPATIAL INDEX TRUE

* LINEAR REFERENCING FALSE

Distribution

DISTRIBUTION FORMAT
* NaME File Geodatabase Feature Class

Fields

DETAILS FOR OBJECT hydropower_energy_storage_capacity
* Type Feature Class
* Row count 2075

FieLp OBJECTID



* ALias OBJECTID
* DATA TYPE OID
* WIDTH 4
* PRecISION O
*Scate 0
* FIELD DESCRIPTION
Internal feature number.

* DESCRIPTION SOURCE
Esri

* DESCRIPTION OF VALUES
Sequential unique whole numbers that are automatically generated.

FIELD Shape
* ALIAs Shape
* DATA TYPE Geometry
*WiptH O
* PrecisioNn O

*Scale 0O
* FIELD DESCRIPTION
Feature geometry.

* DESCRIPTION SOURCE
Esri

* DESCRIPTION OF VALUES
Coordinates defining the features.

FiewD fid_1
* ALias fid_1
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scale 0O

FiELb DamiID
* ALias Dam ID
* DATA TYPE String
* WIDTH 254
* PReECISION O
*Scale 0

FiELb DamName
* ALiAs Dam Name
* DATA TYPE String
* WIDTH 254
* PReECISION O
*Scate 0

FIELD Lat
* ALIAS Lat
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FIELD Lon
* ALIAS Lon
* DATA TYPE Double



* WIDTH 8

* PRecISION O
*ScaLe 0

FiELD FlagType
* ALias  Flag Type
* DATA TYPE  String
* WipTH 254
* PrecisioNn O
*Scale 0

FieLp InstliCap
* Auias Installed Capacity
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*Scate 0

F1ELD MaxVol
* ALIAs Max Volume
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FIELD MaxVolSrc
* ALiAs Max Volume Source
* DATA TYPE String
* WIDTH 254
* PReECISION O
*Scale 0

FIELD MinVol
* ALias  Min Volume
* DATA TYPE Double
* WIDTH 8
* PReCISION O
*Scale 0

FIELD MinVolSrc
* ALIAS  Min Volume Source
* DATA TYPE String
* WIDTH 254

* PReCISION O
*Scale O

FIELD MaxH
* ALIAS Max Hydraulic Head
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FIELD MinH
* ALIAS Min Hydraulic Head
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scale 0O



FIELD MaxHSrc
* ALiAs Max Hydraulic Head Source
* DATA TYPE String
* WIDTH 254
* PReCISION O
*Scate 0

FIELD MinHSrc
* ALIAS Min Hydraulic Head Source
* DATA TYPE String
* WIDTH 254
* PRecISION O
*Scate 0

FieLb NmEnrgyO1la
* ALias Nominal Energy Calculated Using Max Reported Storage Capacity
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*¥Scate 0

FieLo NmEnrgy0O1b
* ALias Nominal Energy Calculated Using Minimum Reported Storage apacity
* DATA TYPE Double
* WiDTH 8

* PRecISION O
*Scate 0

FieLo NmEnrgyO1lc
* ALias Nominal Energy Calculated Using Half of Max Reported Storage Capacity
* DATA TYPE Double
* WIDTH 8
* PReECISION O
* SCALE

FieLo NmEnrgy0O1d
* ALiAs Nominal Energy Calculated Using Half of Min Reported Storage Capacity
* DaTA TYPE Double
* WIDTH 8
* PrRecisioNn 0
*Scate 0

FieLp DisDurO1la
* ALiAs Discharge Duration Using NmEnrgyOla
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

F1eLp DisDurO1b
* ALias  Discharge Duration Using NmEnrgy0O1b
* DATA TYPE Double
* WIDTH 8
* PReCISION O
*Scale 0

F1ELD DisDur0O1c
* ALias Discharge Duration Using NmEnrgyO1lc
* DATA TYPE Double
* WIDTH 8
* PReCISION O
*Scale 0O



FieLb DisDur01d
* ALias Discharge Duration Using NmEnrgy01d
* DATA TYPE Double
* WIDTH 8

* PRecISION O
*ScaLe 0

F1ELD HisMaxVol
* ALias Historical Max Volume Stored in Reservoir
* DATA TYPE Double
* WIDTH 8
* PReciSION O
*Scale 0O

F1ELD HisMinVol
* ALias  Historical Min Volume Stored in Reservoir
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FiELD HisMeanVol
* ALIAs Historical Average Volume Stored in Reservoir
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

F1ELD HisMedVol
* ALias Historical Median Volume Stored in Reservoir
* DATA TYPE Double
* WIDTH 8
* PReECISION O
*Scale 0

FIELD HisVol_ 25
* ALIAS Historical 25th Percentile Volume
* DATA TYPE Double
* WIDTH 8
* PReECISION O
*Scale 0

F1eLD HisVol _75
* ALIas Historical 75th Percentile Volume
* DATA TYPE Double
* WIDTH 8

* PReCISION O
*Scale O

FIELD HisMaxH
* ALIAs Historical Max Hydraulic Head in Reservoir
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FIELD HisMinH
* ALIAs Historical Min Hydraulic Head in Reservoir
* DATA TYPE Double
* WIDTH 8
* PRecISION O



* ScaLe O

FiELD HisMeanH
* ALiAs Historical Average Hydraulic Head in Reservoir
* DATA TYPE Double
* WIDTH 8
* PReECISION O
*Scale 0O

FiELp HisMedH
* ALIAs Historical Median Hydraulic Head in Reservoir
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FieLD HisH_25
* ALias  25th Percentile Head
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

FiELD HisH_75
* ALias  75th Percentile Head
* DATA TYPE Double
* WIDTH 8

* PRecISION O
*Scate 0

F1ELD HisSrc
* ALias  Source of Historical Storage Volume and Hydraulic Head
* DATA TYPE String
* WIDTH 254
* PReCISION O
*Scale 0

F1ELD HisPeriod
* ALiAs Time Period Used to Calculate Historical Statistics of Volume and Hydraulic Head
* DATA TYPE String
* WipTH 254
* PrecisioNn O
*Scale 0O

FiIeLb NmEnrgy02a
* ALiAs Nominal Energy Calculated Using Historical Max Reservoir Volume
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*Scate 0

FieLo NmEnrgy02b
* ALias Nominal Energy Calculated Using Historical Minimum Reservoir Volume
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*¥Scate O

FieLb NmEnrgy02c
* ALias Nominal Energy Calculated Using Historical Mean Reservoir Volume
* DATA TYPE Double
* WIDTH 8



* PRecISION O
*Scale O

FieLo NmEnrgy02d
* ALias Nominal Energy Calculated Using Historical Median Reservoir Volume
* DATA TYPE Double
* WIDTH 8

* PRecISION O
*Scale O

FiIeLb NmEnrgy02e
* ALias Nominal Energy Calculated Using 25th Percentile Volume/Head
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*¥Scate O

FieELo NmEnrgy02f
* ALias Nominal Energy Calculated Using 75th Percentile Volume/Head
* DATA TYPE Double
* WIDTH 8
* PrecisioNn O
*Scate 0

F1eLD DisDur02a
* ALiAs Discharge Duration Using NmEnrgy02a
* DATA TYPE Double
* WIDTH 8
* PRecISION O
*Scate 0

F1eLD DisDur02b
* ALias Discharge Duration Using NmEnrgy02b
* DATA TYPE Double
* WIDTH 8
* PReECISION O
*Scale 0

FiELD DisDurQ2c
* ALias Discharge Duration Using NmEnrgy02c
* DATA TYPE Double
* WIDTH 8
* PReECISION O
*Scale 0O

F1eLp DisDur02d
* ALIAs  Discharge Duration Using NmEnrgy02d
* DATA TYPE Double
* WIDTH 8

* PRecISION O
*ScaLe 0

F1ELD DisDur02e
* ALias Discharge Duration Using NmEnrgy02e
* DATA TYPE Double
* WIDTH 8
* PReCISION O
*Scate 0

FiELD DisDur0Q2f
* ALIAs Discharge Duration Using NmEnrgy02f



* DATA TYPE Double
* WIDTH 8

* PRecISION O
*Scale 0O

Metadata Details

* METADATA LANGUAGE English (UNITED STATES)
* METADATA CHARACTER SET  utf8 - 8 bit UCS Transfer Format

SCOPE OF THE DATA DESCRIBED BY THE METADATA * dataset
SCOPE NAME  * dataset

* LAST UPDATE 2022-02-22

ARCGIS METADATA PROPERTIES
METADATA FORMAT ArcGIS 1.0
METADATA sTYLE FGDC CSDGM Metadata
STANDARD OR PROFILE USED TO EDIT METADATA FGDC

CREATED IN ARCGIS FOR THE ITEM 2022-02-22 10:43:12
LAST MODIFIED IN ARCGIS FOR THE ITEM 2022-02-22 11:34:44

AUTOMATIC UPDATES
HAVE BEEN PERFORMED Yes
LAST UPDATE 2022-02-22 10:43:12
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