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CHAPTER 10

Defining Physical Components of
Reservoirs

The data that defines an individual reservoir element within the reservoir
network consists of two conceptual types: Physical and Operational.
This chapter describes the physical components of a reservoir that include
the Pool, the Dam (and its Outlets), and any Diverted Outlets (commonly
called diversions from the pool). ResSim represents these components
using a “tree structure”. As you add optional physical components to the
reservoir, they will appear in the reservoir tree. This reservoir tree is more
than just an illustration. It is the mechanism you will use to access the
editors for the separate reservoir components. As you select a component
in the reservoir tree, the edit panel to the right of the reservoir tree will
display the editor you need to define the properties of that component.

An elevation-storage-area relationship describes the properties of the pool,
while a crest elevation and length describes the dam, represented
internally in the ResSim program as an uncontrolled spillway. You will
need to add one or more outlets to the dam to enable water to pass through
it into the downstream system. You can also add a power plant to an
individual outlet in order to describe the hydropower generating capacity
of the flow through that outlet. Within the Reservoir Editor, Diverted
Outlets (or reservoir diversions) are separate outlet “groups”. As with the
dam, you will need to add one or more outlets to a diverted outlet group to
enable the reservoir to allocate flow through the diversion.

The order in which you add physical components and edit their properties
is flexible. You can add all the physical components to the reservoir then
go back and define each component’s properties, or you can define the
properties of each component as you add it, before going on to add and
edit the next component. Choose the style that works best for you.
However, you should finish defining the physical representation of your
reservoir before going on to define its operational data (see Chapter 11), as
the definition of the operational zones depends on the physical definition
of the pool, and the rules depend on the description of the outlet works.
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10.1 Accessing the Reservoir Editor

In the Reservoir Network Module, you can access the Reservoir Editor
from either the Edit menu in the menu bar or from the right-click shortcut
menu of a reservoir in the map display.

= From the Edit menu, select Reservoirs....

* From the map display, right-click on a reservoir with the

Reservoir Tool il, then select Edit Reservoir Properties.

10.2 Using the Reservoir Editor to Define Physical
Components
The Physical tab of the Reservoir Editor allows you to define the

physical properties of reservoirs in your reservoir network. Figure 10.1
shows the Reservoir Editor with the Physical tab selected.

"|RES Reservoir Editor E3

Reservoir  Edit

Reserair |gayer5 d Desctiption | [ [L | d | 1 af1 | » | M |

Physical | Operations | Observed Data |

Is Sayers
Poal
E -5 Dam ~Composite Release Capacity
g SaversSpillway
Elevation...| Controlle...| Uncontro...| Total {cfs)
590.0 0.0 0.0 0.0/ 539-/
595.0 s00.0 0.0 500.0 i B
600.0, 1,350.0 0.0/ 1,350.0 - E40
605.0, 2,500.0 0.0/ 2,500.0 = 4
610.0,  3,560.0 0.0/ 3,560.0 2 goo-
615.0)  4,460.0 0.0/ 4,460.0 L% e
620.0| 5,250.0 0.0/ 5,250.0 i 200000
630.0 6,430.0 0.0/ &,430.0 Flow (cfs)
£40.0,  7,460.0 0.0/ 7,480.0
650.0,  §,340.0 0.0/ §,340.0
657.0)  8,836.0 0.0/ 8,336.0
535.0 §,964.0 2,500.0 11,484.0
£59.0, 9,042.0) §,000.0) 15,042.0
660.0, 9,120.0) 12,000.0) 21,120.0
G5l1.0 9,191.0| 1l6,000.0| 25,131.0
663.0) 9,333.0 29,000.0) 38,333.0
665.0) 9,475.0 45,000.0) 55,475.0
667.0, 9,817.0 6£4,000.0) 73,617.0
669.0| 9,753.0) 85,000.0| 34,759.0 4
oK | ARy, Cancel

Figure 10.1 Reservoir Editor: Physical Tab

On the Physical tab, a reservoir tree appears in the left panel of the
window. By default, the reservoir tree displays the reservoir and its
primary components: the Pool and the Dam. Additionally, if you add a
diversion to remove water from this reservoir’s pool in the reservoir
network, a Diverted Outlet appears in the reservoir tree. As you add
components to the reservoir, such as outlets and losses, the reservoir tree
will expand to show these components.
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The area to the right of the reservoir tree is the Edit Panel. The content of
this panel changes according to the component you select in the reservoir
tree. Figure 10.1 shows the Composite Release Capacity summary for
the reservoir because the reservoir is the selected component in the
reservoir tree.

The menu bar of the Reservoir Editor also changes according to the
component you select in the reservoir tree. For example, when you select
the Dam in the reservoir tree, a Dam menu becomes available in the menu
bar.

The Reservoir field at the top of the Editor contains a list of all of the
reservoirs in your network, with the name of the current reservoir
displayed. You can access all of the reservoirs both from this list and by
using the VCR-style buttons to navigate through the available reservoirs.
Below the Reservoir name list is the Description of the current reservoir;
this field is editable.

The following sections describe how to use the Physical tab of the
Reservoir Editor to define the physical components of the reservoir that
appear in the reservoir tree.

10.3 Specifying Physical Components of a Reservoir

On the Physical tab of the Reservoir Physical |
Editor, a reservoir tree appears in the _
. FAN " e Reserair
left panel of the window. By default, 43 Pool
the primary components for all .57 Dam &t Bald Eagle Creek

reservoirs are a Pool and a Dam, as
Figure 10.2 illustrates.

A Pool reflects characteristics of Figure 10.2 Reservoir Editor,
reservoir storage, while a Dam reflects léhyswal TibT: Default Reservoir
the reservoir dam and its outlets. omponent tree

Additionally, if the individual reservoir Physical

has a diverted outlet, a Diverted Outlet TETEr—

will appear as a primary component of oy Paal

the reservoir, as illustrated in Figure .57 Darn at Bald Eagle Creek
10.3. “ g Diverted Outlet

The Reservoir and primary components

that appear in the default reservoir tree Figure 10.3 Reservoir Editor,
are features of the reservoir network Physical Tab: Default Reservoir
that you have setup previously using Component Tree with Diverted
the map (mouse) tools. The following Outlet

sections explain how to add details to

the primary components of a reservoir and how to define secondary
components such as outlets and losses.
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10.4 Specifying Reservoir Pool Losses

You can specify both Pool Evaporation and Pool Seepage, as shown in

Figure 10.4.

On the Physical tab, you may use either
the Pool menu in the Reservoir Editor’s
menu bar (Figure 10.5) or the right-
click shortcut menu (Figure 10.6) to
specify Losses for a reservoir pool.

To add Pool Evaporation and/or Pool
Seepage:

1. Select Pool in the reservoir tree.

2. Either click on Pool in the menu
bar or right-click on Pool in the
reservoir tree to access the
shortcut menu.

Physical

ﬂ_ MHew Reserair

ER))

- -4 Evaporation
- ' Seepage
-7 Dam at Bald Eagle Creek

gl Divarted Outlet 1

Figure 10.4 Reservoir Editor,
Physical Tab: with Pool Losses

3. Select Add Pool Evaporation or Add Pool Seepage.

I|RES Reservoir Editor Physical
Reservoir  Edit | Pool &
_— Savers

Add Pool Evapaoration

Resemmir
Sa Add Pool Seepage

Figure 10.5 Reservoir Editor: Pool
Menu

..... Fll:ll:l
#-57 Darr Add Pool Evaporation
- af' Save  AddPool Seepage

Figure 10.6 Reservoir Tree Shortcut
Menu: Pool

You can also remove Pool Seepage and Pool Evaporation, as described in

Section 10.12.3.

10.5 Defining Physical Features of a Dam

As Figure 10.7 shows, you can add
Leakage (Section 10.6) and Tailwater
Elevation (Section 10.10) to a dam,
along with Controlled Outlets
(Section 10.8), Uncontrolled Outlets
(Section 10.9), and Outlet Groups
(Section 10.7).

You can also rename Dams in the
reservoir tree, as described in Section
10.12.1.

Fhysical

& Sayers
- &) Poal
=57 BN
-4 Leakage

o Tailwater

-4 Controlled Outlet

- o SaversSpillway

Figure 10.7 Reservoir Tree:
Dam

10-4



ResSim User’s Manual

Chapter 10 - Defining Physical Components of Reservoirs

On the Physical tab, you may use either the Dam menu in the Reservoir
Editor’s menu bar (Figure 10.8) or the right-click shortcut menu (Figure
10.9) to specify features of a dam.

To add Leakage to a dam:

1. Select the dam by
clicking on it in the
reservoir tree.

2. Select Add
Leakage from
either the Dam
menu in the
Reservoir Editor’s
menu bar (Figure
10.8) or the right-
click shortcut menu
of the Dam (Figure
10.9).

Leakage will now appear
as a “branch” of the
reservoir tree, beneath the
dam.

You can also remove
Leakage from a dam (see
Section 10.12.3).

10.6 Adding Leakage to a Dam

I'RES Reszervoir Editor
Rezemonr  Edit | Cram

Add Tailwater Elewvation

Add Leakage

Add Controlled Outlet
Add Uncontrolled Outlet

: Sayers Add Outlet Group

&) Pool

? Rename

-4 SaversSnillway

Figure 10.8 Reservoir Editor, Physical Tab:
Dam Menu

Reserair |Saq

FPhysical | O

Fhysical

E:\, Savers

- &) Pool
=7 22N
- o Save

add T ailwater Elesvation

Add Leakage

Add Controlled Outlet
Add Uncontrolled Outlet
Add Outlet Group

Fename

Figure 10.9 Reservoir Tree Shortcut Menu:
Dam
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10.7 Adding Outlet Groups

You can add Outlet Groups as components of Dams, Diverted Outlets,
and other Outlet Groups, as shown in Figure 10.10.

An Outlet Group allows you to
define subsets of a reservoir
component. An Outlet Group can
include Tailwater Elevation
(Section 10.10), Controlled Outlets
(Section 10.8), Uncontrolled
Outlets (Section 10.9), and other
Outlet Groups as components.

On the Physical tab, you may use
either the component-specific menus
in the Reservoir Editor’s menu bar
or the right-click shortcut menus
(Figure 10.11) to add an Outlet
Group as a component of a Dam,
Diverted Outlet, or other Outlet
Group.

Physical

ﬂ Sayers

------ &) Poaol

D 57 Dam
-4 Leakage
-4 Tailwater
4 MainGates
Ly Uncontralled Outlet
=2 O Catlet Group

------ - 4 Tailwater

------ -4 Controlled Outlet 1
------ <y Uncontrolled Outlet 1
------ @ Outlet Group 1
- g SaversSpillway

..... <y EmergencySpillway
E— Routing

Figure 10.10 Reservoir Tree:
Outlet Groups

To add an Outlet Group:

1. Select the Dam,
Diverted Outlet, or
Outlet Group to
which you want to
add the new Outlet
Group.

2. Choose Add Outlet
Group from the

shortcut menu (Figure
10.11) or from the

,ﬂ Sayers
- 8 Pool
= ? Dam
. g Leakage
- Tailwater Eleva
-4 MainGates
----- ~-Ly Uncontrolled Outlet
I ' OutletGrnup

Add T ailwater Elesation
Add Contralled Dutlet
Add Uncontrolled Outlet
Add Outlet Group

Rename

Delete

component’s menu in
the Reservoir Editor’s
menu bar.

The new Outlet Group will

Figure 10.11 Diverted Outlet Shortcut
Menu: Add Outlet Group

appear in the reservoir tree as a branch beneath the component you

selected.

You can also rename and delete Outlet Groups in the reservoir tree, as

described in Section 10.12.
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You can add Controlled Outlets to
Dams, Diverted Outlets, and Outlet
Groups, as shown in Figure 10.12.

Additionally, as shown in Figure 10.15

you can add Tailwater Elevation
(Section 10.10) and Power Plants
(Section 10.8.2) as components of
Controlled Outlets.

You can also rename and delete

10.8 Defining Controlled Outlets

Physical

& Savers

..... 8 Pl

E? Darm

R JControlled Outlet
-4 Qutlet Group

S & Contralled Qutlet 1
- o SaversSpillway

—< EmergencySpillway
~-# Routing

Controlled Outlets in the reservoir tree

(see Section 10.12).

Figure 10.12 Reservoir Tree:
Controlled Outlets

Adding Controlled Outlets

On the Physical tab, you may use either the component-specific
menus in the Reservoir Editor’s menu bar or the right-click shortcut
menus (Figure 10.13) to add a Controlled Outlet as a component of a
Dam, Diverted Outlet, or Outlet Group.

To add a Controlled Outlet:

1. Select the Dam or
Outlet Group to which
you want to add the
new Controlled Outlet.

2. Choose Add
Controlled Outlet
from the shortcut
menu (Figure 10.13) or
from the component’s
menu in the Reservoir
Editor’s menu bar.

ﬂ:'-, Sayers

&) Paol

E—E
d
" Ten

Add T ailwater Elesation
Add Leakage

Add Controlled Outlet
Add Urncontrolled Outlet
Add Outlet Group

Rename

Figure 10.13 Dam Shortcut Menu:
Add Controlled Outlet

The new Controlled Outlet will appear in the reservoir tree as a
branch beneath the dam or outlet group you selected.
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10.8.2

Adding a Power Plant to a Controlled Outlet

To add a Power Plant to a Controlled Outlet:

1.

Select the
Controlled Outlet
by clicking on it in
the reservoir tree.

Select Add Power
Plant from either
the Outlet menu in
the Reservoir
Editor’s menu bar
(Figure 10.14) or
the right-click
shortcut menu
(Figure 10.15).

The Power Plant will
now appear as a branch
of the reservoir tree,
beneath the Controlled
Outlet.

You can also remove a
Power Plant from the
reservoir tree, as
described in Section
10.12.3.

I{RES Reservoir Editor
Reservair  Edit | Outlet

: Add Tailwater Elewation
Reserair [gq

Add Power Plant

Fhysical | O Riename

Delete
E E Sayers

=57 Dam

o JContralled Outlet

- o SayversSpillway
-y EmergencySpillway
- Routing

Figure 10.14 Reservoir Editor, Physical
Tab: Outlet Menu - Add Power Plant

Physical

_ﬂ Sayers
..... 8 Pool
=57 Darmn
S 3 Controlled Outlet
- o SaversSpillway
-y Emergency
Lo Routing

Add T ailwater Elewvation
Add Power Plant

Rename
Delete

Figure 10.15 Controlled Outlet Shortcut
Menu: Add Power Plant
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10.9 Adding Uncontrolled Outlets

You can add Uncontrolled Outlets to Physical

Dams, Diverted Outlets, and Outlet & Sayers

Groups, as shown in Figure 10.16. & Pool

On the Physical tab, you may use either E ?__%rgumm”ed Outlet

the component-specific menus in the =t ' Outlet Graup
Reservoir Editor’s menu bar or the L eSS Uncontrolled Outlet 1
right-click shortcut menus (Figure b Q> Uncontrolled Outlet
10.17) to add an Uncontrolled Outlet as =5 ﬂ' SayersSpillway

a component of a Dam, Diverted ? Erl;nuetlrﬁenwapnlway
Outlet, or Outlet Group. g

Figure 10.16 Reservoir Tree:
Uncontrolled Outlets

To add an Uncontrolled Outlet:

1. Select the Dam, Diverted ﬂ_ Savers
Outlet, or Outlet Groupto | - &) Pool
which you want to add the E‘ ? W : :

..... &dd T aibwater Elewation

new Uncontrolled Outlet. .

2. Choose Add Uncontrolled E“%i\ Add Leakage
Outlet from the shortcut Acid Canrallzd Dulet
menu (Figure 10.17) or
from the component’s menu
in the Reservoir Editor’s Rename

menu bar.

Add Uncontrolled Outlet
Add Outlet Group

. Figure 10.17 Dam Shortcut Menu:
The new Uncontrolled Outlet will Add Uncontrolled Outlet

appear in the reservoir tree as a
branch beneath the component you
selected.

You can also rename and delete Uncontrolled Outlets in the reservoir tree,
as described in Section 10.12.
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10.10 Adding Tailwater Elevation

You can add Tailwater Elevation to
Dams, Diverted Outlets, and Outlet
Groups, as shown in Figure 10.18.

On the Physical tab, you may use either
the component-specific menus in the

Physical

_ﬂ Savers
..... 8 Pool
EU Diarm
R g Tailater
4 Controlled Outlet
= Qutlet Group

Reservoir Editor’s menu bar or the right- Lo Tailwater
click shortcut menus (Figure 10.19) to add | =-ad* SaversSpiltway

Tailwater Elevation to a Dam, or Diverted
Outlet.

To add Tailwater Elevation:

1.

Select the Dam, Diverted
Outlet, or Outlet Group to
which you want to add
Tailwater Elevation.
Choose Add Tailwater
Elevation from the
shortcut menu (Figure
10.19) or from the
component’s menu in the
Reservoir Editor’s menu
bar.

Lo Tailweater

Figure 10.18 Reservoir Tree:
Tailwater Elevation

2 Sayers

: Add T ailwater Elevation
E‘E Say Add Leakage

Add Controlled Outlet
Add Uncantrolled Outlet
Add Outlet Group

Rename

Figure 10.19 Dam Shortcut Menu:
Add Tailwater Elevation

The Tailwater Elevation you have added will appear in the reservoir tree
as a branch beneath the component you selected.

You can also remove Tailwater Elevation from the reservoir tree, as
described in Section 10.12.3.
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10.11 Defining Physical Components of a Diverted
Outlet

As Figure 10.20 shows, you can add
Tailwater Elevation (Section 10.10), ﬂ Sayers
Uncontrolled Outlets (Section 10.9), g Eg?r']
Controlled Outlets (Section 10.8), B o1 Spilay
and Outlet Groups (Section 10.7) to . Taitwater

a Diverted Outlet. -y EmergencySpillway
-4 Controlled Outlet 1
----- ' Dutlet Group

FPhysical

Figure 10.20 Reservoir Tree:
Diverted Outlet

On the Physical tab, you may

use either the Outlet menu in Fiezervoir  Edit | Outlet
the Reservoir Editor’s menu bar &dd Tailwater Elevation
(Figure 10.21) or the right-click RESEMOIN [San 4 1 Contralled Dutiet
shortcut menu FO specify : Add Uncontrolled Outlet
features of a Diverted Outlet. Physical | OP' s i Dutlet Group

E: Sayers Rename

- 8 Pool

You can also rename and delete ‘G‘ Dam Delete

Diverted Outlets in the reservoir
tree, as described in Section
10.12.

< EmergencySpillway
@ Controlled Outlet 1
: OOutIetGrnup

Figure 10.21 Reservoir Editor: Outlet
Menu for Diverted Outlet
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10.12 Renaming, Deleting, and Removing Reservoir
Components

The following sections explain how to rename and delete or remove
reservoir components.

10.12.1 Renaming Reservoir Components

ResSim assigns default names to reservoir components you have
created in the Reservoir Network Module. You can rename Dams,
Diverted Outlets, Outlet Groups, and Uncontrolled Outlets.

To rename a reservoir component:

1. Select the component
by clicking on it in the
reservoir tree.

™ &dd T ailwater Elewation
2. Using either the right- =] & 53 AddLeakage
click shortcut menu Ly -
(Figure 10.22) or the e
component menu in &dd Uricontrolled Cutlet

the Reservoir Editor’s Add Outlet Group
menu bar, choose -
Rename. The

Rename Reservoir Figure 10.22 Reservoir Component
Component dialog Shortcut Menu: Rename Component
box will open (Figure
10.23).
Il Rename Reservoir Component B4
Marme: El:arﬂ at Bald Eagle Creek
Description: |description :l

=l

(81" I Cancel HElH |

Figure 10.23 Rename Reservoir Component Dialog Box

3. Type the new name for the component in the Name field. You
may also enter a new description in the Description field.

4. Click OK to close the dialog box. The new name will appear
in the reservoir tree.
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10.12.2 Deleting Reservoir Components

When you delete components from the reservoir tree, you
permanently remove them from the reservoir network. You can delete
Outlet Groups, Diverted Outlets, Controlled Outlets, and
Uncontrolled Outlets.

To delete a reservoir component:

1. Select the component by Physical
clicking on it in the & Sayers

reservoir tree. & Poal
2. Using either the right- E'? Dam
. - % Controlled Qutlet
click shortcut menu TE———

Fi 10.24 h P Q LIncontrolled Qutlet
(Figure 10.24) OrF ¢ L¢P Outlet Group Rename
component menu in the - g SayersSpillway ,
Reservoir Editor’s menu <y Emergencys
bar, choose Delete. - # Routing

3. A confirmation window Figure 10.24 Reservoir Component

will appear (Figure Shortcut Menu: Delete Component
10.25). Click Yes to

verify the deletion.

Confirm Delete |

@ Delete Reservoir Component 5 ayers-0am-Uncontrolled Outlet?

Figure 10.25 Confirm Deletion of Reservoir Component

When you delete a reservoir component, it will no longer appear in
the reservoir tree.

Additionally, when you delete a Diverted Outlet, it will no longer
appear in the map display of the Reservoir Network Module. To
replace a Diverted Outlet, you will need to re-draw it in the map
display area.
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10.12.3 Removing Reservoir Parameters

You may remove Dam Leakage, Pool Evaporation and Seepage,
Tailwater Elevation, and Power Plants from the reservoir tree without
losing the associated data.

To remove these parameters:

1. Select the parameter by Physical
clicking on it in the 5 Savers
reservoir tree. - &) Poal

2. Using either the right-click
shortcut menu (Figure

10.26) or the primary

component’s menu in the _

Reservoir Editor’s menu % Routing

bar, choose Remove. Figure 10.26 Reservoir

Parameter Shortcut Menu:
Remove Parameter

3. A confirmation window will
appear (Figure 10.27).
Click Yes to verify the
removal.

Confirm Delete | x|

® Delete Reservoir Component 5 ayers-0am-Leakage?
: Ha |

Figure 10.27 Confirm Removal of Reservoir Parameter

The parameter you have removed will no longer appear in the
reservoir tree. However, if you re-add this parameter, the previously
entered values will be restored.

10.13 Editing Reservoir Physical Data

To edit the physical data associated with a reservoir component, select the
component in the reservoir tree in the Reservoir Editor. The appropriate
data editor will appear in the area to the right of the reservoir tree.

a spreadsheet application into the data editors, rather than

@ In most cases, you will want to copy and paste tabular data from
typing the data manually.
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10.14 Editing

Pool Physical Data

To edit physical data for a reservoir Pool, select the Pool in the reservoir

tree.

Figure

10.28 shows the Reservoir Editor’s Pool data editor. The table in

this Editor allows you to choose either Linear or Conic Interpolation and
enter the Elevation vs. Storage vs. Area data. Two plots visually
represent Storage and Area values in relation to Elevation.

A Sayers Sayers-Pool
4 Evaporation % Linear Interpolation € Conic Interpolation  [nitial Conic Depth () I
& Seepage
T %TﬂainGates Elevation ity Starage (ac-fi) Area (acre) |
B-ad SayersSpilway 586.00 0.00 0.00|~ 0
f EmergencySpillway 590,00 13,00 13.00 .
“-# Routing 500,00 1636.00 357.00 & 5]

£10.00 £252.00 527.00 £
620.00 14350.00 1155.00 & o
£25.00 20776.00 1531.00 e
628.00 25653, 00 1727.00
630,00 29215.00 1823.00 T T oo Eamem
£32. 00 32942, 00 1931.00 F—
£35.00 38998, 00 2098. 00
£40. 00 50275.00 2398.00 =
650.00 77542, 00 3069.00 o0
£55.00 93642, 00 3383, 00 & g
£57.00 100505, 00 3500.00 =
660.00 111217.00 3694. 00 & =
£65.00 130502, 00 4049, 00 a0
£70.00 152527.00 4424, 00 01—
580,00 200277.00 5174.00 01000 2000 000 4000 X0 GO0
653,00 213497.00 5404'UUL| fr=E=)

[o[74 I Apply Cancel

Figure 10.28 Reservoir Editor: Physical Data--Pool

To enter data into the table, either copy and paste it from a spreadsheet
application or type in the data manually.

Linear Interpolation: By default, the interpolation method
ResSim uses to compute values for elevations and storages
between those specified in the table is linear.

Conic Interpolation: The pool definition detailed in the
regulation manual for most reservoirs was originally developed
using the assumption that the volume of water between two
elevations can be described by the same equation as that used to
compute the volume of a section of a cone. The area of the pool
surface at each elevation can be computed based on the topography
of the land and the change in elevation. Using this information,
ResSim can compute the storage between the two elevations. This
method of computing storage is available with the conic
interpolation option. This option requires you to input an elevation
vs. area relationship and a starting storage value at the lowest
elevation in the table. ResSim will then compute the storage
values using the conic assumption. Conic interpolation will also
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be used to obtain intermediate storage values for elevations
between those explicitly entered in the table.

The following are requirements for Elevation, Storage, and Area data:

e You must enter at least two rows, with values increasing down
the columns.

e You may not enter duplicate values.
The maximum elevation should not exceed the Elevation at top
of Dam.

Be sure to click the Apply button before moving on to edit the next
component.

10.14.1 Editing Pool Evaporation Data

To edit Evaporation data, select Evaporation in the reservoir tree.
Figure 10.29 shows the Reservoir Editor’s Evaporation data editor
and its corresponding mini-plot. The mini-plot will reflect the values
you enter and can be viewed in full size when you double-click on it.

You may choose either Monthly Average Evaporation or Evaporation
Time-Series data.

Sayers-Pool-Evaporation

= Manthly Average Evaporation

Manth Evap(in) |

10
Jan 0.o na-
Feh 0.0 na-|
Mar 0.0 07

0E—
Apr 0.0 % posl
M ay 0.9 & gad
Jun 0.0| Wooao
Jul 0.0 bl
Al 0.0 o]

g . i T T T 1T
Sep 0.0 Jan war by Jul Sep Mow
it 0.0
Moy 0.0
Dec 0.0

" Evaparation Time Series

Ok I Apply Cancel

Figure 10.29 Reservoir Editor: Physical Data--Pool Evaporation
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e Monthly Average Evaporation: Enter Evaporation values by
month. To enter data into the table, either copy and paste it
from a spreadsheet application or type in the values manually.

e Evaporation Time Series: If you select this option, you will
need to specify the time-series data source when you create an
Alternative (see Chapter 13).

Be sure to click the Apply button before moving on to edit the next
component.

10.14.2 Editing Pool Seepage

To edit Seepage data, select Seepage in the reservoir tree. Figure
10.30 shows the Reservoir Editor’s Seepage data editor and its
corresponding mini-plot. The mini-plot will reflect the values you
enter and can be viewed in full size when you double-click on it.

You may choose either Constant Seepage or Seepage as a function
of Reservoir Elevation.

Sayers-Poaol-Seepage

& Constant Seepage (cfs) I

" Seepage as a function of Reservoir Elevation

Elevation (ft) | Seepage(cfs) |

L I e e
100 A & 700

Soomgeaiz)

T
am

0] I Apply Cancel

Figure 10.30 Reservoir Editor: Physical Data--Pool Seepage

= Constant Seepage: Enter the constant value in the field
provided.

= Seepage as a Function of Reservoir Elevation: Enter
Elevation and Seepage values into the table. To enter data into
the table, either copy and paste it from a spreadsheet application
or type in the values manually.
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10.15 Editing Dam Leakage

Be sure to click the Apply button before moving on to edit the next

component.

To edit Leakage data for a dam, select Leakage in the reservoir tree.
Figure 10.31 shows the Reservoir Editor’s Leakage data editor and its
corresponding mini-plot. The mini-plot will reflect the values you enter
and can be viewed in full size when you double-click on it.

The Leakage data editor allows you to define Leakage as a function of
pool Elevation. Leakage, although referred to as a “loss,” is not a true
loss of flow to the system. In fact, leakage effectively passes through the
dam into the downstream system at the downstream (or tailwater)

junction.

Sayers-Dam-Leakange

Leakane as a function of Reservior Elevation

Elevation () Leakagelcfs)
1D_
B_
— i
£ BT
k\_},f -
b4
nl i
2_
' T T T T T T 1
20 40 B0 8.0 10.C
Leakage(cfs)
QK I Apply Cancel

Figure 10.31 Reservoir Editor: Physical Data--Dam Leakage

To enter data into the table, either copy and paste it from a spreadsheet
application or type in the data manually.

Be sure to click the Apply button before moving on to edit the next

component.
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10.16 Editing Controlled Outlet Physical Data

A Controlled Outlet can be a component of a Dam, Diverted Outlet, or
Outlet Group. Additionally, a Controlled Outlet may have its own
components Tailwater Elevation and Power Plants.

To edit data for the primary Controlled Outlet, select the name of the
Controlled Outlet in the reservoir tree.

Figure 10.32 shows the Reservoir Editor’s Controlled Outlet data editor
and its corresponding mini-plot. The mini-plot will reflect the values you
enter and can be viewed in full size when you double-click on it.

Savers-Dam-Contralled Outlet
Murmber of Gates of this type I 1
Elevation () Flow (cfs)
ﬂ 10
5
£ ¢
S
4
2
T T T T T T T T
100 300 S00 700 900
Capacity (cf2)
=
Physical Limitations:
Max Rate of Increase (cfsthn
lax Rate of Decrease (cfs/hr) Edit Gate Setfings |
[0]34 I Apphy | Cancel |

Figure 10.32 Controlled Outlet (no Gate Settings)

To enter Controlled Outlet data:

1. Specify the Number of Gates of this type.

2. Enter Elevation and Flow values into the table. You can either
copy and paste data from a spreadsheet application or type in the
values manually.

3. Specify Max Rate of Increase and Max Rate of Decrease
limitations.
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4. Click the Edit Gate Settings

Settings dialog box (Figure
10.33). Gate settings are

sometimes kIlOWl’l as Mumber of Gate Settings |5 vl
“cranks.” Gate Setting Units |Length -]

5. Choose either Specify

& Specify Capacity at Specific Gate Openings

Maximum Capacity Only or Setgng
Specify Capacity at Specific 1 1.00
Gate Openings. : T
To Specify Capacity at 4 12.00
] 15.00

Specific Gate Openings:

= Select the Number of
Gate Settings (or ok | cancal |
“cranks”) and the Gate
Setting Units (Length Figure 10.33 Gate Settings Dialog
or Percent). Box

= Enter the Setting for
each gate.

6. Click OK to close the Gate Settings dialog box.

Figure 10.34 shows the Reservoir Editor’s Controlled Outlet data editor
with Gate Settings specified.

Sayers-Dam-MainGates
MNumber of Gates ofthis type I 1
Elevatian (f) Flovw {cfs) Far Gate Setting ity
1.00 5.00 9.00 12.00 15.00 a0
590.0 0.0 0.0 0.0 0.0 0.0 L«
595.0 170.0 500.0 500.0 500.0 500.0 __ BEs
600.0 250.0 1030.0 1350.0 1350.0 1350.0 £ pap4
E
605.0 310.0 1400.0 2200.0 2450.0 2500.0 >
610.0 360.0 1680.0 2800.0 3470.0 3560.0 z 620
615.0 410.0 1920.0 3390.0 4220.0 4460.0 G004
620.0 440.0 2140.0 3730.0 4850.0 5250.0
630.0 510.0 2480.0 4450.0 5950.0 £480.0 1 e e R B
£40.0 580.0 2810.0 5060.0 6860.0 7460.0 0 4000 =000 12000
650.0 £40.0 3100.0 5640.0 7680.0 §340.0 Capacity (cfz)
660.0 680.0 3370.0 6160.0 §400.0 91z0.0
670.0 700.0 3640.0 6630.0 9060.0 9830.0
683.0 710.0 3860.0 7060.0 9650.0|  10500.0
=l
FPhysical Limitations:
Max Rate of Increase (cfsihn 2000.0
Mayx Rate of Decrease (cfsthr) 4000.0 . Edit Gate Seftings
QK | Apply Cancel

Figure 10.34 Controlled Outlet (with Gate Settings)

When you are done entering Controlled Outlet data, be sure to click the
Apply button before moving on to edit the next component.
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10.17 Editing Power Plant Physical Data

A Power Plant is a component of a Controlled Outlet. To edit data for a
Power Plant, select the Power Plant in the reservoir tree.

The Reservoir Editor’s Power Plant data editor has four tabs that allow
you to edit data for Capacity, Efficiency, Station Use, and Hydraulic
Losses, as described in the following sections.

10.17.1 Editing Capacity Data for a Power Plant

On the Capacity tab, you can enter Installed Capacity and Overload
Factor (Figure 10.35). The Installed Capacity is entered in
megawatts (MW) and represents the nameplate capacity. The
Overload Factor is used in conjunction with the Installed Capacity to
determine the maximum energy the power plant can produce in a time
interval.

Savers-Dam-MainGates-Fower Plant

Capaciwl Efficiency | Station Use | Hyd. Losses
Installed Capacity (W) I

Owerload Factor I

Ok I Apply Cancel

Figure 10.35 Power Plant Physical Data Editor: Capacity Tab
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10.17.2 Editing Efficiency Data for a Power Plant

Power efficiency is the total efficiency (generator efficiency x turbine
efficiency) of the power plant. On the Efficiency tab, you can specify
an Efficiency Method from a list of four options: Constant, Function
of Reservoir Elevation, Function of Release, or Function of Operating
Head. Each Efficiency Method has its own data editor, as described
in the following sections.

10.17.2.1 Constant Efficiency Method

For the Constant efficiency method (Figure 10.36), enter a
percentage value for Constant Efficiency. A constant turbine-
generator efficiency of 86% is often used. In actual operation,
however, the turbine-generator efficiency varies throughout its
range of operation (subsequent sections describe efficiency as a
function of elevation, release or operating head).

Sayers-Dam-MainGates-Power Plant

Capacity Efficiency | Station Use | Hyd. Losses |
Efficiency Method [fefalseia

Constant Efficiency (%) I

[o]34 I Apply Cancel

Figure 10.36 Power Plant Physical Data Editor: Efficiency Tab -
Constant Efficiency Method

When you have finished entering Efficiency data, be sure to click
the Apply button before moving on to the next tab.
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10.17.2.2 Function of Reservoir Elevation Efficiency
Method

For the Function of Reservoir Elevation efficiency method
(Figure 10.37), enter values for Elevation and Efficiency. The

mini-plot will reflect the values you enter and can be viewed in full
size when you double-click on it.

Savers-Dam-MainGates-Power Plant

Capacity Eficiency | station Use | Hyd. Losses|

SSRGS F g nction of Reservoir Elevation

Elevation @ |  Eficiency(®) |

?

]

Elewvation (ft
.
1

20 B0 10C
Efficiency (%)

i

[o]3e I Apply Zancel

Figure 10.37 Power Plant Physical Data Editor: Efficiency Tab -
Function of Reservoir Elevation

When you have finished entering Efficiency data, be sure to click
the Apply button before moving on to the next tab.
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10.17.2.3 Function of Release Efficiency Method

For the Function of Release efficiency method (Figure 10.38),
enter values for Release and Efficiency. The mini-plot will reflect
the values you enter and can be viewed in full size when you

double-click on it.

Sayers-Dam-MainGates-Power Plant

Capacity Eficiency | station Use | Hyd. Losses|

SIHENTAOE LT F o ction of Release

Release (cfs) | Efficiency (%) |

20 BO 10C

Release (cfs)

Efficiency (F»
fa)
1

[]

Ok I Apply Cancel

Figure 10.38 Power Plant Physical Data Editor: Efficiency Tab -
Function of Reservoir Release

When you have finished entering Efficiency data, be sure to click
the Apply button before moving on to the next tab.
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10.17.2.4 Function of Operating Head Efficiency Method

For the Function of Operating Head efficiency method (Figure
10.39), enter values for Head and Efficiency. The mini-plot will
reflect the values you enter and can be viewed in full size when
you double-click on it.

Savers-Dam-MainGates-Power Plant

Capacity Eficiency | station Use | Hyd. Losses|

SIS F | ction of Operating Head

Head (ft) | Efficiency (%) |
=i Rt
-+ -
B
-g i
g o
I TTTTTTTT
20 B0 10C
Efficiency (%)

[

[o]34 I Apply Zancel

Figure 10.39 Power Plant Physical Data Editor: Efficiency Tab -
Function of Operating Head

When you have finished entering Efficiency data, be sure to click
the Apply button before moving on to the next tab.
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10.17.3 Editing Station Use Data for a Power Plant

Station Use is a portion of the flow that passes through the outlet but
is not used to generate power for the “grid.” On the Station Use tab,
you can define the Station Use Method as Constant or as a Function
of Release. Each method has its own data editor, as described in the
following sections.

10.17.3.1 Constant Station Use Method

The Constant station use method (Figure 10.40) simply means that
the flow “loss” is not affected by any parameter.

Enter a value for Constant Station Use.

Sayers-Dam-MainGates-Power Plant

Capacitgtl Efficiency Station Use | Hyd. Losses
Station Lise Method FeMaeelad

Caonstant Station Use (ofs) I

8154 I Apply Cancel

Figure 10.40 Power Plant Physical Data Editor: Station Use Tab -
Constant Method

When you have finished entering Station Use data, be sure to click
the Apply button before moving on to the next tab.
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10.17.3.2 Function of Release Station Use Method

The loss of flow for generating hydropower through station use can
also be defined as a function of flow entering the outlet. For the
Function of Release station use method (Figure 10.41), enter
values for Release (flow) and Use (the loss in flow units). The
mini-plot will reflect the values you enter and can be viewed in full
size when you double-click on it.

Sayers-Dam-MainGates-Power Plant

Capaci‘wl Efficiency Station Use | Hyl. Lossesl

Station Use Method il E

Release (cfs) I IJse (cfs) |
= - 97
0 ]
T B
=
b 3
J TTTTTTTT
20 60 10.C
Release (cfs)

[]

[o]34 I Apply Zancel

Figure 10.41 Power Plant Physical Data Editor: Station Use Tab -
Function of Release Method

When you have finished entering Station Use data, be sure to click
the Apply button before moving on to the next tab.
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10.17.4 Editing Hydraulic Losses Data for a Power
Plant

Hydraulic loss can also be referred to as head loss. ResSim uses the
value of head (the difference between the pool elevation and the
tailwater elevation) within the power equations to compute capacity.
When you enter a hydraulic loss, you are describing a loss to the head,
thereby reducing the plant’s generating capacity.

You can choose one of two methods to describe hydraulic losses. On
the Hydraulic Losses tab, you can specify the head loss as a Constant
or as a Function of Release (flow through the outlet). Each method
has its own data editor, as described in the following sections.

10.17.4.1 Constant Hydraulic Losses Method

For the Constant hydraulic losses method (Figure 10.42), enter a
value for Constant Hydraulic Loss.

Sayers-Dam-MainGates-Power Plant

Capacity| Efficiency| Station Use  Hyd. Losses |

Hydraulic Losses Method fefelgtatis

Zonstant Hydraulic Loss (M I

0] 4 I Apply Cancel

Figure 10.42 Power Plant Physical Data Editor: Hydraulic Losses
Tab - Constant Method

When you have finished entering Hydraulic Losses data, be sure to
click the Apply button before moving on.
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10.17.4.2 Function of Release Hydraulic Losses Method

For the Function of Release hydraulic losses method (Figure
10.43), enter values for Release and Loss to describe the head loss
as a function of flow through the outlet. The mini-plot will reflect
the values you enter and can be viewed in full size when you
double-click on it.

Sayers-Dam-mMainGates-Power Flant

Capacity| Efficiency | Station Use  Hyd. Losses |

Hydraulic Losses Methaod Function of Release

Release {cfs) | Loss (M |
4] ]
s 9—
-+ -
I B
9 ]
o 37
= TTTTTTTT
20 RO 10C
Release (cfs)

Il

0154 I Apply Zancel

Figure 10.43 Power Plant Physical Data Editor: Hydraulic Losses
Tab - Function of Release Method

e Release: Flow through the outlet.
e Loss: Head Loss, a unit of length to be removed from the
head value used to compute generating capacity.

When you have finished entering Hydraulic Losses data, be sure to
click the Apply button before moving on.
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10.18 Editing Uncontrolled Outlet Physical Data

An Uncontrolled Outlet can be a component of a Dam, Diverted Outlet,
or Outlet Group. The uncontrolled outlet is an uncontrolled spillway and
you can use a weir equation to compute the flow over the spillway.
Otherwise, the outlet can be defined by a simple rating curve that
describes flow through the outlet.

Figure 10.44 shows the Reservoir Editor’s Uncontrolled Outlet data editor
and its corresponding mini-plot. The mini-plot will reflect the values you
enter and can be viewed in full size when you double-click on it.

Sayers-SayersSpillway-EmergencySpillway

Ciutlet Elevation (i) | 557.0
 \nigir Cosf, I 0.0
Length () | 600, 0
Elevation () | Ctflomy (ofs)
657.0 0.0/~
658.0 2500.0 ~ Fa0-
£59.0 £000. 0 ) i
660.0 12000.0 C
B0
B61.0 16000.0 2 |
B63.0 23000.0 9
£65.0 46000.0| | @ 6607
667.0 g4000.0f— W L I I
£69.0 25000, 0 0 150000 300000
a70.0 96000.0 Clutfl oo (CfS)
672.0 120000.0
675.0 158000.0
676.0 172000.0
678.0 200000.0/ |

Ok I Ay | Cancel |

Figure 10.44 Reservoir Editor: Physical Data--Uncontrolled Outlet

In the Uncontrolled Spillway data editor you will specify Outlet
Elevation. This elevation will serve as a trigger to determine when this
outlet starts “flowing.” Next, choose how you want to represent your
uncontrolled outlet: as a spillway using the weir equation (Weir
Coefficient) or as a rating curve (Elevation vs. Outflow). If you choose
to define your uncontrolled outlet as a spillway, enter the spillway length
and weir coefficient; otherwise, enter the rating curve’s elevation and
outflow values.

e Length: Spillway length.
e Outlet Elevation: Minimum elevation at which the outlet will
begin to release water.
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e Weir Coefficient: Typically in the range 2.6-4.0 depending on the
shape of the spillway crest. This value determines flow over the
spillway in the weir equation.

e Elevation vs. Outflow: To enter data into the table, either copy and
paste it from a spreadsheet application or type in the data manually.

Be sure to click the Apply button before moving on to edit the next
component.

10.19 Editing Tailwater Elevation Physical Data

Tailwater Elevation can be a component of a Dam, Diverted Outlet, Outlet
Group, and Controlled Outlet. You must add a Tailwater component to
the dam or outlet if you have defined one or more power plants for this
reservoir, so the head can be computed for the power computations. Three
different methods for defining tailwater are available. If you define more
than one, ResSim will compute all defined but will use only the highest to
determine the head.

To edit Tailwater Elevation data, select the Tailwater component in the
reservoir tree. Figure 10.45 shows the Reservoir Editor’s Tailwater
Elevation data editor. The mini-plot will reflect the rating curve values
you enter and can be viewed in full size when you double-click on it.

Sayers-Dam-mMainGates-Tailwater

Lze Highest Elevation Fram:

[T Constant Elevation I

¥ Downsiteam Controf | Beech Ck Station |7 |

[T Rating Curve

Stage (M | Discharge (cfs) |

Stage (L)
o
L1

T T T T T 71
20 40 G0 8.0 100

Discharge (cfs)

]

Stage Datum () 0.0

0]:4 I Apply Cancel

Figure 10.45 Reservoir Editor: Physical Data--Tailwater
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e Constant Elevation: Enter a value for the tailwater elevation. If
the reservoir has a stilling basin at the tailwater, a constant
elevation may be an appropriate definition.

e Downstream Control: Select a junction from the list. The
junction should represent the point of outflow of the power plant
and contain a rating curve from which the elevation of the junction
can be determined.

e Rating Curve: You can also apply a rating curve to represent the
tailwater of the dam or outlet of the reservoir. You may either copy
and paste the data from a spreadsheet application or type in the
values manually.

% Stage: The height from some datum, representing the water
surface elevation.

% Discharge: The flow passing that location that would produce

the associated water surface elevation.

Stage Datum: The “zero” elevation against which stage is measured.
This elevation must be in the same vertical reference as the elevations
describing the reservoir.

Be sure to click the Apply button before moving on to edit the next
component.
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10.20 Viewing Composite Release Capacity Tables

Composite Release Capacity tables and their corresponding mini-plots
provide a summary of outlet capacity data for Controlled and Uncontrolled
Outlets of a reservoir. Figure 10.46 shows a Composite Release Capacity
table for a reservoir. The mini-plot reflects the composite values and can
be viewed in full size when you double-click on it.
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Figure 10.46 Composite Release Capacity Table

Composite Release Capacity tables are informational and are not editable.
Instead, they fill in automatically as you add data for the individual
components.

10.20.1 Reservoir Composite Release Capacity Table

To view the Reservoir Composite Release Capacity table, select the
Reservoir’s name at the top of the reservoir tree (corresponding to the

FAY symbol) as shown in Figure 10.46.

In ResSim, a reservoir consists of, minimally, a Pool and a Dam; it
may also include Diverted Outlets. The dam (and diverted outlet) can
then, in turn, include outlets and outlet groups. The dam, diverted
outlet, and any outlet group will display Composite Release Capacity
tables similar to that of the reservoir to represent the total outlet
capacity of the components contained within each group.
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10.20.2 Dam Composite Release Capacity Table

To access the Dam Release Capacity table, select the Dam in the
reservoir tree (corresponding to the "> symbol).

The components of a dam that influence the Composite Release
Capacity table include controlled outlets, uncontrolled outlets, and
outlet groups.

10.20.3 Diverted Outlet Composite Release Capacity
Table

To access the Diverted Outlet Composite Release Capacity table,
select the Diverted Outlet in the reservoir tree (corresponding to the
o symbol).

The components of a diverted outlet that influence the composite
release capacity table include controlled outlets, uncontrolled outlets,
and outlet groups.

10.20.4 Outlet Group Composite Release Capacity
Table

To access the Outlet Group Composite Release Capacity table,
select the Outlet Group in the reservoir tree (corresponding to

the ¥® symbol).

An outlet group can be a component of a dam, diverted outlet, or
another outlet group. The components that can influence the Outlet
Group Composite Release Capacity table include controlled outlets,
uncontrolled outlets, and outlet groups.
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10.21 Reservoir Editor: Observed Data Tab

Use the Observed Data tab (Figure 10.47) to indicate that observed data
is available for comparison purposes. If the Observed box in the table is
checked, then there will be a corresponding entry in the Observed Time-

Series mapping table when you create an Alternative (see Chapter 13).

Il RES Reservoir Editor
Reservoir  Edit
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Figure 10.47 Reservoir Editor: Observed Data Tab

To edit another reservoir without exiting the Reservoir Editor, click the
Apply button and then select another reservoir from the Reservoir name
list or use the navigator buttons.
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