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Appendix I:  How to use the PowerPlan model

This appendix is intended as an introduction to the user interface of Power
and a brief description on 'how to use’ the model. The major options will |
shown by means of screen dumps of the interface.
Figure 1.1 shows a flow chart of the user interface.

Data Data
Country 1 Country 2
Initialise Qutput to: Input: Calculate
Country Screen, File Decisions next
Printer period
Modiify Modify
Scenario Advanced
Variables Decision
Parameters
t=t+ 1
Qil price Electricity Change/add Retrofit
Coal price generated power plants Add new
GDP or SMD Emissions Change/add plants
Costs conservations, Add new
Fuel use dec. cap. conservation,
Etc. dec. cap.

Figure 1.1 : Structure of the user interface of the PowerPlan software.

The main sequence in the model use is: initialise, output, input, calculate
back to output again. The two other options are for more experienced users
default values and initial data are read from a Country data file.

The screen dumps on the following pages are ordered along the line:
Figure 1.1 initialize, view output, make decisions and for the experienced use
set up scenario and advanced options.



28

Appendices

i N

Power P1lan

A simnulation model about energy and environnent
for MsDOS computers

Bert de Uries, René Benders, Daan Dijk
Copuright: Institute for energuy and environnental studies

State Universitu Groningen
The NHetherlands 1996, wersion 32.000

Qress any keu to continue /

Screen 1: Introduction screen of the interactive computer simulation model
PowerPlan.

-

ile D ecisions Calculate Qutput Advanced Set D

New simulation
Load simulation
Save simulation as..
Quit PowerPlan

. elgium 1960
Denmark 1975
Hungary 1990
Neth. 1960
Neth. 1995
Germany 1990
Portugal 1990

MORE:

<F1> Help

Qnove cursor < Esc> return < Enter > select /

Screen 2: To simulate the electricity production of a country, one should first
load the initial data (e.g. present power plants) and default scenario variables
(e.g. GDP growth, Oil price path).
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/

File

<F1> Help

N

Decisions Calculate Output A dvanced Set up

| Screen

Printer
File Generation

——| costs/ Fuels/env
Environment

power Capacity
Dem reduction

11 move cursor < Enter > select Neth 1995

/

Screen 3: First the output of the starting year can be viewed. This output is the
basis for further decisions to be made for the desired scenario.

-

generated Year: 19}

-

utput: Electricity
Power Electr. Cap. LF Eff. Fuel SO2-em NOx-em  Costs
station (TWhe) (MWe) (Hrs) (%) (PJ) (kton) (kton) fl/lkWhe
Import 6.132 700 8760 0.0 0.00 0.00 0.00  0.100
Nuclear 3437 521 6597 0.0 36.39 0.00 0.00 0.017
CHP 7.695 1575 4887 47.9 58.51 0.00 485 0.101
STAG NG 6.806 1005 6772 50.0 49.00 0.00 221  0.104
STAG CG 1475 225 6556 43.0 12.35 0.36 0.99 0.075
Coal new 7.335 1200 6112 415 63.61 3.70 1.27 0.078
Coal 12.843 2909 4414 39.6 116.86 12.09 22.22  0.092
STAG 0.370 121 3055 43.0 3.10 0.00 0.54 0.119
Conv. O/G  12.254 7860 1559 42.1 105.04 056 1224  0.152
GT Peak 0.001 315 5 250 0.02 0.00 0.00  3.406
Total 58.348 16432 3551 43.4 444.89 16.71 44.32 0.107
Peak demand (SMD) : 10757 (MWe)
Reserve factor : 1.53
Expected Unserved Electricity (EUE) : 1.0 (GWhe)
Loss Of Load Probability (LOLP) : 0.6 (days/10 years)

/

Screen 4: The detailed performance of the present electricity production
system is presented in the "Generation " screen.
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/ Feak demand,

installed capacity and required capacity

N

Actual year: 1995

26000 25000
22500 22500
20000 20000
17500 17800
15000 15000
pawer - SHD
12500 12800
CHMHed CMile)
10000 10000
7500 7500
5000 5000
==~ Demand
2500 — Capacity 2500
''''' Req. Fousr
o : T T T T T T o
1885 2000 2008 2010 2018 2020 2028 2030 2036

~

Reserwve

factor

/

Screen 5: Inthe "Planning " graph a prognosis is shown of the future electricity
demand, the capacity required for a reliable electricity production system and
the capacity installed.

Total 02 emission CRtonsyr?
70,00

Total MOx emission Cktonsyr)

Total COZ emission

(Hton/g\

70,00 50, 00
Be. 00 5&. 00 “+00. 00
+2. 00 42, 00 30, 00
| H
1 H
28,00 28, 00 20. 007
| H
| H
g H
14,00 14,007 10,004
| H
K
g 4
0. 00 T T T T T 0 T T T T T T T
1995 2010 Years 2025 1995 2mo Years 2025 1995 einiln) Years 2025
Cumul ative Muclear waste (m3) Cumul ative Coal waste (kton?
200, O 2000
100
F&0 s
i 120045
& Ash Z
B s00:
B 400
0.0 | T T T o+ T T T T
1595 2010 vesrs 2025 15935 2010 vesrs 2025

Screen 6: In this screen: "Environment ", the five major pollutants from the
electricity generating system are presented. The solid waste data concern

cumulative figures.
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El

Thhe

r—

. Ur aniun

E Wind Solar S0
Hydro

Biof. slsste
Other gas 1007
B eae

@ Coal Pel ee
Dec. Cape

2000 2005 z010 2015 2020 2025

Years /

Screen 7: In this screen: "fuels (G) ", the fuel mix of the electricity system is
shown. Conservation and decentral capacity are presented as negative
generated electricity.

/ Total costs cotekbhed, actusl years 1995 \
20
ct

Elihe
16
W
B var
Fixed
T T T T T
1998 2000 2008 2010 2018 2020 2028
Vears
Fixed resp. Uarisble—Costs {ctrklhed
300.0
259, 8
Uar T
240.0 7
180.0 7
Fixed
i
&0.07]
U, 101 1 7.4 7.é a.e 1.2 14.5
0.0
Import  Nuclesr CHP  STAG NG STAG CG Cosl new  Coal STAG  Conv. O- GT Peak

{gg Return to menu Help Print /

Screen 8: This screen: "cOsts (g) , shows the overall production costs per
kWhe in the upper graph and the production costs per type of power station in
the lower graph.
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RNFub. Uaste
PAuind
[Apistrict H
= -

| 1

Decentralized costs (fl-kber, actusl year: 1997

~

2000 2005 2010 28 s 2020

Decentralized pouer capacity <Mdel, actual year: 1997

2025

700 :
F1okHe \
i
Solar (P 950 !
|
Hudr oPawer o
4200
Pub. Maste !
[
" Hind za0—_ -+
- District H. e
|
BT % GN 140 !
STBT Cont |
o I
1935
e

2015 2020
ears

2025

/

Screen 9: In this screen: "Dem reduction

", the installed decentral capacity

(lower graph) and the costs per kWe (upper graph) are shown. The costs
depend on the marginal costs (cf. Screen 24).

/

N

flokbe

Cons. C8S

Conservation costs (fl-kMed, actusl year: 1935

~

a0

7z

54

35—

1995

2000 2005 2010 28 s 2020

Conservation per yesr and cumulsted ¢Mled, actusl year: 1995

2025

2000 2005 2010 2015 2020

ears

2025

/

Scree

n 10: In this screen: "Dem reduction

", the installed conservation cap.

(per year: bars, cumulative: line) and the costs per kWhe are shown. The costs
depend on the marginal costs (cf. Screen 24).
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File Decisions C alculate Qutput Advanced Set up
Retrofit/Inspec
order new Plants Rl
Conserv / dec cap
Edit fuels add new plants( N)
Cost&env indic
add new plants(G)
<F1> Help

< Esc> return < Enter > select

Neth 1995
&move cursor /

Screen 11: The next step is to make your decisions, based on the output data.

New power stations can be built graphically (cf. Screen 12) or numerically (cf.
Screen 14).

/ i

Muclear
CHP

STAG NG
STAG CB

s00 1000 1500
L L I

zm

Coal new
Coal

STAG
Conv. 0.5
GT Peak

_____ needed

demand

Eeonv. 0.8
[F
llcoa

AN
PAstee e
Pewe
ENU:[ ear
.Impnrt_

N

Screen 12: In this screen: "add new plants (G) ", power stations can be built
on a "back of an envelope" manner. The result of building a power station can
be viewed directly in the capacity graph.
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o]

Fixed resp. Uarisble—Costs Cctesklhed

Import Huclear CHP STAG NG STAG C6  Coal neuw Coal STAG Conv. O- GT Peak

202, NOx and COZ emissions (g-klhe, COZ kg-klhe) S¥ in: Ceoal 0.91, 0il 1.35

L)

@ 0.7
0.6

coz 0.4

L2l

\ Import Huclear CHP STHG NG STAG C6  Coal neu Coasl STAB Conv. 0O~ BT Dey

Screen 13: Inthis screen: "Cost&env indic ", power stations can be compared
in terms of their costs and their environmental impact (gaseous emissions), for
a load factor chosen and interest rate.

(put—screen: order new power plants actual year: 1995 \

Pow. typ. BL TL QT Cap KT KFiCo Ma Co LT Eff. SO2 NOx Nle MWwe

Import 10 10 3 50 4000 0.002 B g 0
Import 10 10 3 50 4000 0.002 B Qg 0
Nuclear 20 25 9 900 U 4850 0,012 B

CHP 20 25| 4| 10 1200|0.014 0.50 0.00 45

CHP 20 25| 4 0.50 0.00 45

STAG NG 20 25 6 600

4
G

25| G| 1300(0.010
G
@

olo[e]e]®
olo|@|o|°

B
B
3300 0.013 | B|0.45 0.95 B6
B
0,

STAG CG | 20 25 6 600 3300 0.013 0.43 0.95 B6
Coal new [20 25 |6 600 |C 2100 0.013 B 042 0.95 29 0 0
‘ Total capacity ordered (MWe) 0 ‘
11 move cursor < Esc> return to menu
Qadditional types see Modify (Add offers). /

Screen 14: In this screen: "add new plant (N) ," the user can order new power
plants. Characteristics of the present power plants are showed here, in contrast
to Screen 12.
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/

File

Decisions

C alculate

Retrofit/Inspec
order new Plants .

Conserv / dec cap

Cutput

Advanced

Edit fuels add cons&decc (

<F1> Help

& move cursor

Cost

indicators

N

add cons&decc (G)

< Esc> return < Enter > select

Neth 1995/

~

Set up

Screen 15: In this sub-menu conservation measures and decentral capacity
can be ordered. Only "add cons&decc (G) " is shown here (cf. Screen 16); the
others are treated like the central capacity.

6T & BN
District H.
Uind

Pub. Haste
Hydr sPauer
Solar (PU3

ST-BT Cont.

250
L

00
L

750
L

1;;;\\\\

25. 0

rrrrrr required
demand

LDC 1995

1998

2000

2005 yopes 2010

4220

Hours

a7ed

Screen 16: In this screen: "add cons&dec (G) ," new orders can be placed.
The left panel shows the effect on the installed capacity and the peak demand
while the right panel shows its effect on the LDC.
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<F1> Help

& move cursor

< Esc> return < Enter > select

File Decisions C alculate Qutput Advanced

Retrofit/Inspec

order new Plants Rl

Conserv / dec cap

Edit fuels g oal
al
nat. Gas
Uranium
Lignite
MW
Biofuel
Peat
oTher gas

Set up

Neth 1995/

~

Screen 17: Fuel characteristics are not coupled to power plants directly (e.g.
SO, emission in g/GJ) but are present in the form of large contracts (e.g. S
contents in %) which can change each year.

@ - Fuel price, fraction use & pollutants

actual year: 1995

~

Fuel Price Frac. of Frag. Heat rate Sulphur Ash

Grades  fflitce RG| price Use Glltce Content % Cont. %
Coal RG 107.00 1.00 0.38 26.90 1.25 11.00
Coal A 107.00 1.00 0.35 26.90 0.70 11.00
Coal B 107.00 1.00 0.08 26.90 0.95 11.00
Coal C 107.00 1.00 0.20 26.90 0.65 11.00

@» to menu < Tab>, < Shift >-<Tab> change column 11 change I’OW/

Screen 18: In this screen, an example is given of a fuel contracts as described
in Screen 17. Four types of fuel with their specific characteristics can be

selected in a certain combination.
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File Decisions C alculate Qutput Advanced Set up

Retrofit/Inspec

order new Plants Rl
Conserv / dec cap

Edit fuels

<F1> Help Neth 1995
&move cursor < Esc> return < Enter > select /

Screen 19: Retrofit options (e.qg. life-time extension of a power plant or ad FGD
cleaning equipment to an existing power plant) are also an option for the user.

éit—screen: retrofit existing power stations actual year: 1995 \

Nr| Power types Y in Y|Out Cap. FT| Ret C LT| Eff. SO2 |er NOx |em
1| Import 1993 [1996 700 | 0 B

2| Nuclear 1986 [2011 |16 U 0 B

3| Nuclear 1973 2004 449 U 0 B

4| Nuclear 1969 2004 |56 U 0 B

5| Conv. O/G 1986 |1997 (362 |H 0 |B |041 0.96 .00
6| Conv. O/G 1974 |1997 (459 |H 0 |B |0.41 1.00 p00
7| CHP 1995/ 2021| 225| G 0| M| 0.53 | 0.00 30
8| CHP 1995/ 2021| 310| G 0| M| 0.53 | 0.00 30
9| CHP 1993| 2012| 67| G 0| M 0.50 | 0.00 65

11,< PgDn>,< PgUp> move cursor < Enter > select < Esc> to menu

Qel > delete power station /

Screen 20: This screen: "Retrofit/inspec ", shows the existing plant and the
retrofit possibilities. The costs for retrofitting a power plant should be estimated
by the user and be filled in, in this table.
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File Decisions Calculate

~

Starting values
Fuel price paths
GDP/caps growth
Elec GDP elas
SMD Growth

Qutput Advanced Set up
‘ Starting values
scen. Variables “
‘ Expert variables .
Oil price path

<F1> Help

Gas price path

Coal price path
Uranium price path
Lignite price path
MSW price path
Biofuel price path
Peat price path
oTher gas price path

T\Lmove cursor < Esc> return < Enter > select /

Neth 1995

Screen 21: For more experienced users or in a negotiation context, scenario
default variables (e.g. the oil price path: cf. Screen 22 or GDP time-series) can

be modified.

0il price-path \
Historical data Future data
&7.0 900.0
&00.0
&7.0 7F00.0
&00.0 h
o —
500.0
toe ] /
400.0 / ]
300.0 /\/
200.0
0.0
. 1929 1974 1981 1987 1994 2000 2006 20303 2019 2028 2037

Years

{gg Return to menu Help Print Edit /

Screen 22: In this screen, the oil price path can be modified graphically.
Depending on the input data, price paths for other fuels can either be a time-
series or can be coupled to the oil price present.
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File Decisions Calculate Qutput Advanced Set up

Starting values
scen. Variables «
Expert variables “

Add offers ‘
add Savings
LDC curve Cons. ind.
supply Costs “ Cons. HH.
Fuel parameters Cons. C&S
ST/GT Cont.
GT & GM
District H.
Wind

Pub. Waste
Hydro power
Solar (PV)

COWO~NOUITRWNE

=

<F1> Help Neth 1995

T\Lmove cursor < Esc> return < Enter > select /

Screen 23: Also for experienced users is the option to adjust some
parameters, change or add type of power plants and change the supply cost
curve for conservation & decentral options.

Supply costs curve Solar \
2.0

l.g
/

1.0 1.4 /

0.2

Max. Camp.
1000 oe

0.4

0.2

0.0
o 100 200 200 400 500 00 700 200 a00 1000

MM

Screen 24: In this screen, the supply cost curve of solar PV can be adjusted.
Solar energy will first become cheaper in this example (150 MW of solar PV is
installed in this graph).



