jﬁ%ﬁygw NERD)

WASP-1V Installation and
User Interface
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WASP Software Installation

Sign on to your computer with Administrator rights
Open “WASP-IV Software” folder

Click “WASP-IV_Setup” icon

Follow settings to install software in folder C:\WASP-IV

Copy Varsys.exe file from the \WASP-1V Software folder to
replace the file “C:\WASP-IV\System\ Varsys.exe”

If have trouble running under Windows 7 or 8, see additional
tips in \WASP-IV\Fixes folder



WASP-IV File System

All files used to run WASP-|IV are stored
in a Case Folder

Results/output files have extension .REP .

Intermediate information/results are
stored in files with extension .BIN and
WRK

Some of modules produce files with
extension .DBG for debugging purposes.

RS, cr

' (] Study_01

Input data files have the extension .DAT|

T TEMP
~{_] BACKUP

- B Study_02
B Study_03
P O Case_01
: (] Case 02
i | (] Case_03
] System




WASP-IV Opening Screen T

IAEA** International Atomic Energy Agency ***l|AEA

Wien Automatic
System Planning
Package

(Version 4.0)

T ] _Conie |
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Study Selection Window

Planning Study |

{0 TEMP
ID Select a Planning Study B wWASPIY
Master blan RH 2001 b

{1 BACKUP
(] Study 01
(] Study 02
(] Study 03

| System

@] WINDDWS
Back | Continue| '

Intearirani sustav Hrvatska-Kosovo
plan RH 2001

Create New Study

Kosovo revisited

Delete Study

Window for manipulating studies (opening, deleting, creating)

Each study is assigned a separate folder in C:\WASP-IV, named Study n
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Case Selection Window

Type of Case

) ) ) ID Select a Case
Specify Type of Case for this lteration l1_

" Fixed Expansion Case

(" Optimization / Yariable Expansion Case

Case Selection

Baseline scenario
Low scenario
High scenario

Delete Case

Backup Case

Back | Continue |

Each case is assigned a separate subfolder

corresponding study folder, named Case_n

Cases can be opened, created (based on previous cases),
deleted, backed up (in form of packed archive files) or restored
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Multiple cases can be defined within a single study

[ TEMP
o O R
L BACKUP
- B Study_01
- @] Study_02
- =0 Study_03
: | Case_01
: (] Case_02
' (] Case_03
O System

within the




Module Selection Window

WASP Modules

i Lommon Lase Data

CONGEN

LOADSY

FIXSYS

MERSIM
DYNPRO

VARSYS

REMERSIM REPROBAT
Back I

* Modules are entered simply by clicking the appropriate button
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Execution of WASP-1V

WASP-IV consists of several modules.

WASP Moddes |

The first three modules (LOADSY, FIXSYS
and VARSYS) can be executed in any BB
order.

LOADSY CONGEN
Fourth module (CONGEN) only after FIXSYS
succesful execution of first three
modules. VARSYS DYNPRO

After CONGEN run, follows MERSIM and
than DYNPRO module. _REMERSIM |
Back |

Cycle CONGEN-MERSIM-DYNPRO usually
needs a number of iteration for
identifying an optimal solution
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Common Case Data Window

WASP Modules

i Lommon Lase Data

LOADSY CONGEN

FIXSYS MERSIM

VARSYS DYNPRO

_REMERSIM | REPROBAT

Back I

rCommon Case Data

First Year of the Study (1933

Last Year of the Study
{Max. number of years, including
first and last years, is 20)

27

Number of Periods in each Year |4
{Max. number of periods is 12)

Number of Hydro Conditions |3

{Max. number of hydro conditions is 5)

Probabilities of Hydro Conditions
04500  |0.3000  |0.2500 | |
[Sum of probabilities must be 1.0)

Back l

e Used for the input of case- level parameters
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SMARTENERGY
INSTITUTE
LOADSY Wind
Number of Fourier Coefficients Iﬁ 00  Annual Peak Load (MW)
(vBximum = 100, Recommended = 50) e Rl B
— Output Option 2002 7153 |
¢ Normal (" Extended 2003 7265
2004 7378
—Period Peak Load Ratios 2005 749.0
Year[2002 | 4dd| Del| 2006 | 7772
- - 2007 805.4
Pe;lod Peak IU.;?; Ratio 5008 8336 2002

o 2003 861.8 -
3 0.843 - No. of Pomt
4 0.696 'l 2011 928.2 o. of Points |60

202 | 9664
: : 203 | 10046
Erter/Modifty LOADSY Input ~Load Duration Curve Data——— >018|  10428 —
................................................................ e el s ] 100 s
. 0.0169
Execute LOADSY Points Back | 0.0339

0.0508
0.0678
0.0847
0107
01186
0.1356

0.1525 j

View LOADSY Output

Back |
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FIXSYS Windows

FIXSYS_Additions and Retirements

Additions and Retirements of Thermal Power Plants

Execute FIXSYS

Thermal Plants 2010( 2011 2012| A

TT0S

TES1 1 |
View FIXSYS Dutput TES2

PTOS 2

TZ3K 1 &

i I _>|_I

Back |

For Additions type

For Retirements type

+!

and no. of units

and no of units

Thermal Plants T
KRS1 Fuel # [Name | Short Description -
I Add 0 URAN NUKLEARNA ELEKTR| | FIXSYS_Hydro Plants
GEHM | pran | 10UGDD UGLJEN DOMACI
PLO2 ¥| Remove | 2 UGUY UGLJEN UVOZNI Code Description of Hydro Plant 0 and M Cost
Plant 3 NAFU NAFTA UVOZNA LI Type Name Type [$/Kk W -month] Pump S[o[age
(valid fuel 10's are 0,1,2.....9 to be given in sequence) A |HYD1 IHYDHD PLANTS GROUP 1 |‘7 Plants |
Characteristics of Thermal Plant |[KRS1 | B |HYD2 IHYDHD PLANTS GROUP 2 |‘55 Back I
Value
i U ! Additions/Retirements | T Year of O
i i i T ro Plants ro Plant:|VINO | Tvpe: ear of Operation
Min. operating level in each year (Mw) ggg of Thermal Plants Hyd Hydi | I |HYDZ |'| |2001

Max. generating capacity in each year (M)

Fuel Type 0 Installed Capacity (W) 24 4 Storage Capacity (GWh)IBZE
Heat rate at min. operating level (kcal/kiwh) 2701, Ll Inflow Min. Avg. P
— Energy Generation Capacity f——
No. of Group Limits [max. 5): I 0 Period (Gwh) | (Gwh) | Mw) = (Ol
Name of Pollutantl[defaultSDZ]:' s02 Emissi Hydro/Pump 1 189 0. 844 | 2
M Storage Plants 2 20.2 0. 84.4 3
Name of Pollutant Il (default NOx): I NO» Add | R I 3 125 0 g4 4 o
Plant Plant - - - :
LOLP penalty for group limits: I 0 Group Limits | Back I 4 8.2 0. 84.4 Ll &5
ENS penalty for group limits: I 0
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VARSYS Windows

VARSYS

Execute YARSYS

VARSYS Output

Back |
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YARSYS_Input

Candidate Thermal

I P100

P200 Plant I £ Hpdro/Purip
P300 iStorage Plants:
U350 LI Remove

Plant

Characteristics of Thermal Plant: |P1 00

Value o
Min. operating level (M) 35.
Max. generating capacity (M) 100.
Fuel Type (index] 7
Heat rate at min. operating level [kcal/k\wh] 1615.
Ava. incremental heat rate [kcal/kwh) 1615. Ll

No. of G Limit 5 :,_ -
(must geosam?:sp us"eTc'lI i?'- [P?fgvs; L M
Name of Pollutant | [default SO2): |S 0z Group Limits |
Name of Pollutant Il (default NDx]:lNUH Back |
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CONGEN Windows

CONGEN_Optimization Expansion Analysis Data

CONGEN

Print Fixsys and Varsys Information? [~ ‘*Besewe Margins

Year (2013 Critical Hydro Condition |—3 Minimurn | Yl | |

Candidate Plants

|P100 | |P200 | |P300 ||U350 | |u500 | |Nsso | |N?15 | |N380 | |HYD1|

Previous Year:|2012 No of units of each candidate plant

. ~ Minimum Number El
View CONGEN Dutput
_ o o [+ |jo |[v [fo |{o f[o [[¢+ |

— Tunnel Width

o_Jlo J0 Jfr Ji2 Jlo Jfo_Jlo o |

Current Year: |2013 No of units of each candidate plant
— Minimum Number
o Jo J2 Jo 1 Jo Jjo Jo 4
— Tunnel Width
o Jo 1 1 J2 Jo Jo fo o

Back |

Previous Best Solution Year |2013
—No. of Units
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MERSIM

Enter/Modify MERSIM Input

Execute MERSIM

View MERSIM Output

| Back |

Back
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MERSIM Input Data

Print Fixsys and Varsys Information? [~
Pump Storage Operation
( ' Economic ¢ Forced

MERSIM Windows

Group Limitation Calculations
’7 ' Dptimal Solution ¢ Feasible Solution

Base Year |2UU1

Ho. of Fourier Co-efficients |25

Spinning Reserves Requirements
( ' Variable " Constant ~‘

Spinning Reserve
Contribution by HYDRO
SPNYVAL |1. Typed  TypeB

PEAKFI-U.DZ I 5 I 10

—Output of Simulation Details
& Minimum ¢ Intermediate ¢ Mazimum

—Loading Order Instructions
¥ Basic Economic LO ¢ User Specified LO

—Loading Order Calculations
" Plant by Plant &+ Unit by Unit

Change Data for
Future Years
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DYNPRO Windows

DYNPRO Input

Output Option
( {* Minimum output ¢ Print all states considered ¢ Detailed print out

DYNPRO

Print Variable System Information [~ Cost Data ——

Enter/Modify DYNPRO Input
No. of b luti b d |1 0
Execute DYNPRO 0. of best solutions to be reporte Plants
Base year for cost discounting calculation |2[]EI1 H&’df?/FES
plants

View DYNPRO Output Base year for cost escalation calculation |2IJEI1

No. of years to be considered for economic comparison |20 Fuu[,l)naat"a(gr . |

Discount rate for domestic costs [%/year] |8.

Back I
Back
Discount rate for foreign costs [%/vear) |8. 4|
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Module Outputs

e Qutputs are produced as text files with the extension .REP

E fixsys.rep - WordPad =] B3

File Edit View Insett Fommat Help

MEEET =T
304 R 8- 10

51 7 L s 11e 1200 1300 1400 2150 0 116 5'1?'
WASP COMPUTER PROGRAM PACKAGE ﬁl
FIX3YS MODULE
CASE STUDY
Referentni scenarij 2001-2020
R o o oo o o o o o o o o o o o o ol o o o o o o o o ol o o
* THERMAL  PLANTS
* TYPE  NAME DESCRIPTION *
* *
* ] URAI NUKLEARNA ELEKTRANA *
* 1 UGDO UGLJEN DOMACI *
* 2 uGuUv UGLJEN UVOZNI *
* 3 NAFU NAFTA UVOZINA *
* 4 NAFD NAFTA DOMACA *
N 5 PLR3 PLIN IZ RUSIJE N
N 6 NAPL NAFTA I PLIN ZA TOPL N
* 7 PLIT PLIN IZ ITALIJE *
* 8 URN1 NUC.GOR. ZA LWR I AP *
* =] URN2Z NUCL. GOR. Zi CANDU *
* *
E R o o oo o o o o o o o o o o o o o o o o o o o o o o o o o o o -
Kl | Ll_l
For Help, press F1 NUM  ~

B dynprol.rep - WordPad
File Edit View Insert Format Help

=1 B3

Dlc(E| SR s @ |@[o] |

" 4151 Bt 7 1 8-1-9 1101 11 ¢ 12 1 13-+ 14 1 15

WASP COMPUTER PROGRAM PACEKAGE

DYNPRO MODULE

CASE STUDY

Referentni scenarij Z001-20zZ0

e e e

* *
* LIST OF VAR. EXPAN. CANDIDATES *
* *

e s

d THERMAL PLANTS =

SEQU.NUMEER NAME
Pl0O0O
PZ0OO
P300
us3so
usoo
Ne&0
N715

4 4 4 o 4 o 4 4 4
N N B A

MR WM

[« |

For Help, press F1
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Thank youl!
Any questionse



