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HECHEC--ResSim ProgramResSim Program
�� HEC Next Generation SoftwareHEC Next Generation Software

�� RealReal--time and planning application fortime and planning application for
water control management systemswater control management systems

�� V2.0 Public Release (October 2003)V2.0 Public Release (October 2003)

�� New Capabilities ~ upcoming V3.0New Capabilities ~ upcoming V3.0
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Standard CapabilitiesStandard Capabilities
�� Networked Reservoir and Flow RoutingNetworked Reservoir and Flow Routing
�� Guide Curve and ZoneGuide Curve and Zone--Based ReservoirBased Reservoir

OperationOperation
�� AtAt--site Release Function Rulessite Release Function Rules
�� Downstream Control Function RulesDownstream Control Function Rules
�� Parallel and Tandem System OperationParallel and Tandem System Operation
�� Incidental and Scheduled HydropowerIncidental and Scheduled Hydropower
�� Emergency Gate OperationEmergency Gate Operation
�� Release OverridesRelease Overrides
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Network ElementsNetwork Elements

�� ReservoirsReservoirs –– mass balance, release decisionmass balance, release decision
�� ReachesReaches –– flow routing, lossesflow routing, losses
�� DiversionsDiversions –– withdrawals, routing, losseswithdrawals, routing, losses
�� JunctionsJunctions –– control points and connectionscontrol points and connections

(link reservoirs, reaches, diversions, plus(link reservoirs, reaches, diversions, plus
local inflows)local inflows)
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Simulation & AnalysisSimulation & Analysis

�� MultipleMultiple
AlternativesAlternatives
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New CapabilitiesNew Capabilities

��Period averagePeriod average
flow limit criteriaflow limit criteria

��IfIf--thenthen--elseelse

��UserUser--scripted Statescripted State
VariablesVariables

��UserUser--scripted Rulesscripted Rules

��Outlet OutagesOutlet Outages

��Release AllocationsRelease Allocations

��SystemSystem
HydropowerHydropower

��PumpPump--backback
StorageStorage

��Report BuilderReport Builder
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Period Average Flow LimitsPeriod Average Flow Limits
�� New option for flowNew option for flow

limit goals aslimit goals as dailydaily
oror weeklyweekly periodperiod
averagesaverages

�� Fluctuating flows areFluctuating flows are
allowed for intervalsallowed for intervals
within period, butwithin period, but
period averageperiod average
requirement isrequirement is
satisfiedsatisfied

day1 day2 day3 day4 day5 day6 day7

Period Average = 200 cfs

100 cfs

350 cfs

Minimum Limit – Weekly Period Average Release

day1 day2 day3 day4 day5 day6 day7

Period Average = 4,000 cfs

2,500 cfs

5,000 cfs

Maximum Limit – Weekly Period Average Release
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IFIF--THENTHEN--ELSEELSE
�� Operational constraintsOperational constraints

with conditional statementswith conditional statements
�� Compound conditionsCompound conditions
�� Nested ifNested if--thenthen--elseelse

current inflowcurrent inflow << 85% of Average85% of Average
OrOr current inflowcurrent inflow << 50 cms50 cms

current inflowcurrent inflow >> 85% of Average85% of Average
AndAnd current inflowcurrent inflow << 120% of Average120% of Average

current inflowcurrent inflow >> 120% of Average120% of Average
AndAnd current Datecurrent Date >> 20 Mar 200520 Mar 2005
AndAnd current Datecurrent Date << 15 Apr 200515 Apr 2005



USACE Hydrologic Engineering Center

State VariableState Variable
�� UserUser--defined variable whose value ResSimdefined variable whose value ResSim

computes by executing acomputes by executing a useruser--created scriptcreated script atat
every time step throughout the simulation periodevery time step throughout the simulation period

�� Computation of nonComputation of non--standard model variables,standard model variables,
such as:such as:

��Basin wetnessBasin wetness
��Drought levelDrought level
��System storageSystem storage

�� Scripting in Jython using an editor with access toScripting in Jython using an editor with access to
standard ResSim model variables and methodsstandard ResSim model variables and methods
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State Variable EditorState Variable Editor

Script PaneScript Pane
(editor window)(editor window)

Object PaneObject Pane
(API window)(API window)

API preview barAPI preview bar
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UserUser--Scripted RuleScripted Rule
�� A rule that can be added and prioritized inA rule that can be added and prioritized in

a certain operation seta certain operation set

�� Defining complex criteria that depends onDefining complex criteria that depends on
various parameters, conditions, andvarious parameters, conditions, and
special calculationsspecial calculations

�� Scripting in Jython using an editor withScripting in Jython using an editor with
access to standard objects for ResSimaccess to standard objects for ResSim
model variables and methodsmodel variables and methods
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Scripted Rule EditorScripted Rule Editor

Object API ItemObject API Item

Object API textObject API text
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from hec.rss.model import OpRulefrom hec.rss.model import OpRule
from hec.rss.model import OpValuefrom hec.rss.model import OpValue

def runScript(currentRule, network, currentRunTimeStep):def runScript(currentRule, network, currentRunTimeStep):
# create new Operation Value (OpValue) to return# create new Operation Value (OpValue) to return
opValue = OpValue()opValue = OpValue()

# set the type and value of the OpValue# set the type and value of the OpValue
inflowTS=inflowTS= network.getTimeSeries("Reservoir",“Friantnetwork.getTimeSeries("Reservoir",“Friant", "Pool", "Flow", "Pool", "Flow--IN")IN")
inflow= inflowTS.getCurrentValue(currentRunTimeStep)inflow= inflowTS.getCurrentValue(currentRunTimeStep)

if inflow > 5000:if inflow > 5000:
opValue.init(OpRule.RULETYPE_SPEC, inflow)opValue.init(OpRule.RULETYPE_SPEC, inflow)

else:else:
opValue.init(OpRule.RULETYPE_MAX, 5000)opValue.init(OpRule.RULETYPE_MAX, 5000)

# return the OpValue# return the OpValue
return opValuereturn opValue

Example ScriptExample Script
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Outlet OutagesOutlet Outages
�� Capacity OverrideCapacity Override

factor (0.0factor (0.0--1.0)1.0)

�� Maintenance orMaintenance or
offline scheduleoffline schedule

�� Repeatable outageRepeatable outage
intervalinterval
•• NoneNone
•• DailyDaily
•• WeeklyWeekly
•• MonthlyMonthly
•• YearlyYearly
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Release AllocationsRelease Allocations
�� Allocation options for releases across multipleAllocation options for releases across multiple

outlets:outlets:

•• BalancedBalanced releases across multiple outletsreleases across multiple outlets
((weighted distribution of releasesweighted distribution of releases))

•• SequentialSequential operation of outletsoperation of outlets
((prioritized sequence of releaseprioritized sequence of release))

•• SteppedStepped percent of allocation as function of total releasepercent of allocation as function of total release
((combination of balance and sequential allocation schemescombination of balance and sequential allocation schemes))
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System HydropowerSystem Hydropower
�� Storage and energyStorage and energy

balance to achievebalance to achieve
systemsystem--wide targetswide targets

�� System generationSystem generation
requirement for arequirement for a
group of reservoirsgroup of reservoirs
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PumpPump--back Storageback Storage
�� Downstream sourceDownstream source

reservoirreservoir

�� Pumping criteriaPumping criteria
defined at upperdefined at upper
reservoirreservoir

•• Target fill levelTarget fill level

•• Daily pumpingDaily pumping
scheduleschedule
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Report BuilderReport Builder
�� UserUser--defineddefined

reportsreports

�� TimeTime--seriesseries
catalog & filtercatalog & filter

�� Column, row, &Column, row, &
report blockreport block
builderbuilder

�� Column mathColumn math
operation &operation &
summary statisticssummary statistics
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Recap of EnhancementsRecap of Enhancements
�� Additional power and flexibility for definingAdditional power and flexibility for defining

reservoir operating criteriareservoir operating criteria

�� Extra control for outlet release allocationsExtra control for outlet release allocations

�� Expanded hydropower capabilities forExpanded hydropower capabilities for
system generation and pumpsystem generation and pump--backback
operationoperation

�� UserUser--defined Reportsdefined Reports

Version 3.0 Public ReleaseVersion 3.0 Public Release ~~ Winter 2005Winter 2005
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ContactsContacts
�� Joan Klipsh, HECJoan Klipsh, HEC--ResSim Program ManagerResSim Program Manager

Water Management Systems Division, HECWater Management Systems Division, HEC
Joan.D.Klipsh@usace.army.milJoan.D.Klipsh@usace.army.mil

�� Fauwaz Hanbali, Hydraulic EngineerFauwaz Hanbali, Hydraulic Engineer
Water Management Systems Division, HECWater Management Systems Division, HEC
Fauwaz.U.Hanbali@usace.army.milFauwaz.U.Hanbali@usace.army.mil

HEC WebsiteHEC Website http://www.hec.usace.army.milhttp://www.hec.usace.army.mil


