MODULE - 2: Elevation-Area-Capacity (EAC) Table

Module 2 is intended for development of EAC table. For many studies sometimes
EACs are not available for analysis and only salient features of the project are
available or we may need a more generalized EAC for certain analysis purpose.
Keeping this in mind this module is developed. The module is further branched into
two submodules 1. EAC Interpolation and 2. EAC Approximation, depending upon
different purposes.

2.1 EAC Interpolation

The purpose of this module is to interpolate the elevation-area-capacity
values for specified range of elevation interval. Generally, the project authorities
have some specific rows (say, 10 — 15 or s0) in the elevation-area-capacity (EAC)
table and it is sometimes desirable to have the values at closer intermediate levels.
This module facilitates calculation of intermediate values in the EAC table. Using this
module, project authorities can find out the area and capacity values for any elevation
within the lowest and highest range.

Method of linear interpolation has been used for this purpose. All the available
values of EAC table are read as input in the module. The interpolation for any
elevation is carried out considering its upper and lower EAC values.

2.1.1 Data Checks
Some of the checks performed by the module include:

a) EAC table of reservoir is checked. If the area (or storage capacity) at any
reservoir level decreases with rising elevation, the program aborts and flags the
line number in the EAC table for correction.

b) The storage capacity at each level in EAC table above the lowest level is
checked by using the prismoidal formula. If the difference in the computed and
specified capacity is greater than 10%, a message is flagged at the screen and
in the result file after the presentation of Elevation-Area-Capacity Table in the
Input Data section. The program does not abort in this case.

2.1.2 Input Data Description

The file extensions for input file, output file, and graphical files are .eii, .eio,
and .eig respectively. Various items that are input to the program are described
below:
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Title of the problem

Specify the title of the data file containing general details of the analysis for
remembrance at a later date (not more than 100 characters).

Initial reservoir level (m)

Specify the starting reservoir level (in m) from which the interpolated values
are to be computed.

Incremental level (m)

Specify the desired incremental level (in m, say 0.5 m) between successive
reservoir elevations. The area and storage capacity values will be computed at the
specified increments in elevation starting from the specified initial reservoir level.

Number of data points in EAC tanle

Specify the number of elevations for which corresponding water spread areas
and cumulative storage capacity are available in the EAC table. Based on the
entered value, the form for entry of EAC table will automatically generate the
specified number of empty cells for input of elevation, area, and storage capacity.

2.1.3 Steps of Analysis
The following are the steps for using EAC interpolation module:

a) Select the EAC Interpolation sub-module of the EAC Table module. The data
form will be displayed for entry of general details and tabular data.

 Reservair System Package | NIH_ReSyP-2022

Capacity Computation ~ EAC Tabl Inflow Estimation  Re

EAC Approximation

b) Either retrieve an already existing data file by clicking on the Retrieve Data button
or generate a new file by clearing the default data (by clicking on the Clear button)
in the opening data form and fill all the data cells.
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Title of the analysis

[Sample Data for EAC Interpolation

. Inifial reservoir level (m) 1370

’ Incremental level (m) 0.5

lumber of data points in E
e Qpen bd
E-A-C Table (Pr
i « ReS.. » NIH ReSyP... " & Y Search NiH_ReSvR_Input-
S. No.
> 1 Organize Mew folder 22w T8 @
2 7 This pC ~ Name Date Type
a0 : H
S 4 2D Objects 1 1. 25-04°2022 07:20 & il
4 1 i1 Deskto
L
e i i Jocuments Hit
— 6 1 JL Rrnmbans ¥ & >l
8 Mesmeptet o F
[ 9 Cancel
10 — : . e S

c) After entry of all data cells in the general data section, a blank E-A-C Table

appears in the lower part of the form for input of elevation, area, and storage
capacity values. Fill all the values in the table in specified units.

In the tabular data, it is also possible to Copy-Paste the data of all columns from
MS-Excel. In that case, copy the data of all columns together from MS-Excel and
bring the cursor to the first row in the table and press F1 (function key). Data will
get pasted in all columns in the table. Check that data are present in all cells of
the table.

d) After entry of all data cells in the general data section and the tabular data, click

on the Save Data button. A separate window for saving the data file will appear.
First select the desired directory and then specify the desired filename for the
data file. The file will be saved as .eii file. There is no need to specify the extension
in the filename. It will be automatically attached with the filename.

e) Click on the Perform Analysis button which will open-up a form for the

specification of input and output files before the execution of the related program.
First click on the Input File Name cell and then click on the Browse button. This
will open a window for selecting the input file. Go to the desired directory and
select the requisite data file. Click on the Open button to select the file. The file
along with the path will appear in the Input File Name cell. Next, click on the
Output File Name cell and repeat above steps. The filename along with the path
will appear in the Output File Name cell.
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Title of the analysis [EAC Interpolation
Initial reservoir level (m) 471
Incremental level (m) 05

Number of data points in EAC table 12

B dnble (Rress bl for Pasta) i e s i

S. No. Elevation {m) Area (sq.km) [ Capacity(MCM]' =

» 1 17060 fnAA S DAL :
s Tra74 | ~nole x|
3 17678 | Input File Name (*.eii]

L. 4 | 17983 | [CsersiHP DESKTOPDeskic -

| Sy 182 86

: 6 18593 | OQutput File Name *.eio) m

| 7 188.98 | GiUsersiHP DESKTOP Deskit + Aaa
s 18050 | _Close |
| ] 8 190.5 TraIs TS Y20 O%/
e 19202 125047 1108 144

Retieve Daia [N~ SaveDea |

f) After specifying the input and output filenames along with their location, the Run

button gets activated. Click on the Run button to execute the related program with

the specified input and output flenames. The program runs (in a window which
closes automatically after the program execution is complete).

Title of the analysis EAC Interpolation
. Initial reservoir level (m) 171

Incremental level (m) 05
" Numberof data points in EAC table 12
E:.A.I‘}(:.Tﬁ!:i!91pﬁ—.'5.> F1 for Paste) S N B >< I
S. No. Elevation {m) Area (sq.km) ’ Capacity |

» 1 170.69 i QNAR 0T Anelysis completed
i L8 17374
| =2 17678  Input File Name {*.eii) ey
L [ 179.83  IC-UsersiHP DESKTOP Deskic « ——
1 5 182 88
W 18593 = Output File Name *.eio}
.7 18898 [CiUsersiHP DESKTOPDesktc ~| —
Wi 180,50 ' _Close |

9 1905 s34 yzn o4t

10 192.02 125.047 11086144

Rereve Daa

g) Click on the View Tabular Results button. To view data/results in tabular form,
click on the Tabular button which will invoke the Notepad. Click on the File and
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h)

then Open and a window for file selection will appear. Go to the desired directory
and select the requisite Input/Output filenames to see Input/Output files. It needs
to be mentioned here that in this window, only files with extension .eii or .eio will
be displayed. Select the desired filename and click on the Open button. The file
will be displayed in the Notepad.

: Tabular Data
File  Edit
EAC Interpolation

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Input Data **!

 Initial reservoir level = 171.000 m
. Incremental level = 500 m
No. of data peints in EAC table =
Elevation-Area-Capacity Table|
| Elevation Area Capacity
: m Sq.km MCM

94 . 000

It is possible to prepare the graphs in MS-Excel with specific requirements. For
this purpose, ready-made graphs have been prepared in MS-Excel which can be
modified. Open the graphical file (*.eig) in MS-Excel as “Delimited” file with
“Space” delimiters and with column data format as “General”. The file will open
in a separate MS-Excel sheet. Select and copy the whole worksheet and paste it
in “Input” worksheet of “EAC-Int_Graph.xIsx” file of MS-Excel which is already
built in. Following two graphs are generated:

Elevation — Area Curve, and
Elevation — Capacity Curve.

The two graphs for the sample analysis are shown in Figures below.
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Elevation — Area curve

B L e R AR
storage Capsaoity ()

Elevation — Capacity curve

i) Close the EAC Interpolation sub-module by clicking on the Close button.

2.2 EAC Approximation

This submodule is developed to approximate the Elevation-Area and Elevation-
Capacity curves within the full range of reservoir depth. Data requirement for the
method includes river bed level (m) at the dam site, reservoir area (sg. km) and
storage capacity (MCM) at FRL. This method has been applied to a number of Indian
reservoirs and observed and computed areas and capacities have been compared. In
a number of cases, the method closely approximates the intermediate areas and
capacities as compared to the observed values.

33



2.2.1 Input Data Description

The form for input in general data section is shown in Figure — 1. The file
extensions for input file, output file, and graphical files are .eai, .eao, and .eag
respectively. Various items that are input to the program are described below:

Title of the problem

Specify the title of the data file containing general details of the analysis for
remembrance at a later date (not more than 100 characters).

River bed level (m)

Specify the river bed level (in m) at the dam site at which water spread area
and the reservoir storage capacity are zero.

Full reservoir level (m)

Specify the Full reservoir level (FRL) of the reservoir (in m).
Area at FRL (sq. km)

épecify the water spread area of the reservoir at FRL (in sg. km).
Capacity at FRL (MCM)

Specify the storage capacity of the reservoir at FRL (in million cubic meter).
Initial reservoir level (m)

Specify the starting lowest reservoir level (in m) from which the elevation —
area - capacity values are to be computed in increasing order of elevation.

Incremental level (m)

Specify the incremental level (in m, say 2 m) between successive reservoir
elevations. The area and capacity values will be computed at specified increments
in elevation starting from the specified initial reservoir level.

2.2.2. Steps of Analysis
The following are the steps for using the EAC Approximation module:

a) Go tothe EAC Table module and select the EAC Approximation sub-module.

Reservair System Package : NIH_ReSyP-2022
Capacity Computation ~ EAC Table  Inflow Estimation  Reservoir Routing  F

EALC Interpolation

EAC Approximation 5' N I H

““““NIH_Rese
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b) The data form will be displayed for entry of general details and tabular data.

Capacity Compulation  EAC Iflow Estimation  Reseron Reuting  Reseror Sedimentation  Hydropawer Anlysis  Conservation Operatio i GaleRatings  About

Title of the analysis Sample Data for EAC Approximation
River bed level (m} 252.978

Full reservoir level (m) 280.419

Areaat FRL (sqkm) 81.024

Capacity al FRL {(MCh} 580 648

Intial efevation of EAC table (m) 254.000

Incremental elevation (m) i2.000

Retrieve Data

Clear

c) Either retrieve an already existing data file by clicking on the Retrieve Data button
or generate a new file by clearing the default data (by clicking on the Clear button)
in the opening data form and fill all the data cells.

Title of the analysis ’EAC Table Approximation for a Reservair
| o L 1 L | s A
2z Open X
P « ReS.. » NIH_ReSyP.. v O < Search NIH_ReSyP_lnput-...
Organize v Mew folder > [ @
£ This pe o Name Date moclified Type
.| 3D Objects L1 teai 08-01-2021 12145 EAIH

21 Desktap
7| Documents
- Downloads

4 Music v @ >

File name: || v

EAI Files (*.eai) e

d) After entry of all data cells in the form, click on the Save Data button. A separate
window for saving the data file will appear. First select the desired directory and
then specify the desired filename for the data file. The file will be saved as .eai file.
There is no need to specify the extension in the filename. It will be automatically
attached with the filename.

e) Click on the Perform Analysis button which will open-up a form for the
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f)

)

specification of input and output files before the execution of the related program.
First click on the Input File Name cell and then click on the Browse button. This
will open a window for selecting the input file. Go to the desired directory and select
the requisite data file. Click on the Open button to select the file. The file along
with the path will appear in the Input File Name cell. Next, click on the Output Fife
Name cell and repeat above steps. The filename along with the path will appear in
the Output File Name cell.

Title of the analysis

River bed level (m)

< ReS.. » NIH_ReSyP,

Full reservoir leval (m} | Organize v Mewfolder SR
Area at FRL (sq.km) T This pC

i 3D Objects eal
O P~ 2 (MO
Capacity at FRL (MCM) 8 Didsktop
Initial elevation of EAG table (m} it Bocpmens

B Puasnlaardes
Incremental elevation (m) File name: { 1.zai | eaiFiles(".eai}

2 Open ! Cancel
Input File Name [(*.eai)
“Run ’
“iClose
Retrieve Data Save Data Clear Close -

After specifying the input and output filenames along with their location, the Run
button gets activated. Click on the Run button to execute the related program with
the specified input and output filenames. The program runs (in a window which
closes automatically after the program execution is complete).

Click on the View Tabular Results button. To view data/results in tabular form,
click on the Tabular button which will invoke the Notepad. Click on the File and
then Open and a window for file selection will appear. Go to the desired directory
and select the requisite Input/Output filenames to see Input/Output files. It needs
to be mentioned here that in this window, only files with extension .eai or .eao will
be displayed. Select the desired filename and click on the Open button. The file
will be displayed in the Notepad.
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@ O O 000 0 000 )00 0 & 000000 % 00 0000 00 0o

ular Data
File  Edit
EAC Table Approximation for a Reservoir
* Input Data X AT R SRR B2

- River hed level = 252.987 m
- Full reservoir level = 280.419 m
- Area at FRL = 81.024 s5q.km
. Capacity at FRL = 680,648 MCM
 Initial reserveir level = 2534 .000 m
- Incremental level - L 200 )|

SRR RA R Rt ERETEE pagyy] te FRER AR RN AL ik

Approximated EAC Table

Elevation Area Capacity
() (Sq. km) (MCcMm)
254,000 .284025
254.200 . 378571
254,400 .469554
254.600 .5666453
254.800 . 669601 .
255.000 778242 9
255.200 .892430 :
| 255.400 1.012061 1.
m 255.600 1.137057 1:
Y 255.800 1.267359 1.

h) To view the results in graphical form, click on the View Graphs button. A window

with two graphical options will invoke:

Elevation — Area Curve, and
Eievation — Capacity Curve.

Select the desired option and then click on the View button. The corresponding
graph will be displayed which can be copy-pasted in a document.

It is also possible to prepare the graphs in MS-Excel with specific requirements.
For this purpose, ready-made graphs have been prepared in MS-Excel which can
be modified. Open the graphical file (*.eag) in MS-Excel as “Delimited” file with
“Space” delimiters and with column data format as “General”. The file will open
in a separate MS-Excel sheet. Select and copy the whole worksheet and paste it
in “Input” worksheet of “EAC-App_Graph.xIsx” file of MS-Excel which is already
built in. Following two graphs are generated:

Elevation — Area Curve, and
Elevation — Capacity Curve.

The graphs can be copied and pasted anywhere in a document. The two graphs
for the sample analysis are shown in Figures below.
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Elevation — Area curve generated by EAC Approximaticn module

Elevation (m)

0 200 400 600 800
Storage Capacity {(IMCI)

Elevation — Capacity curve generated by EAC Approximation module
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j) Close the EAC Approximation sub-module by clicking on the Close button.
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