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ENERGY-EMISSION-REGISTER

ABSTRACT

The Energy-Emission-Register takes as an input
the results from the M.P. Energy Supply-Model, i.e.
time-series for the annual e.ergy input by energy

type and user sector.

Four steps are involved in the computations of
the emission model. At first all emissions are
computed individually, and then they are added

according to different schemes.

A, Emissions by Energy Type: Four different

energy types are considered, i.e. solid
fuels, liquid fuels, gaseous fuels and

nuclear energy.

B. Emissions by Technology: Emissions

from five user sectors are considered:
electrical power generation, central
heat plants, transportation, industry,

residential/commercial sector.

cC. Total Emissions: COjp, 80,, hydrocarbons,

nitrogen oxides and aerosols.

D. Accumulated Total Emissions.

For more details see [4].

I. MATHEMATICS OF THE MODEL

A. Notation

In order to simplify the documentation of the mathematics
of the Energy-Emission-Register a vector notation is

used:



A

Fossil primary energy sources X

o>
i

(s, L, G)

where

S = solid fuels
L = liquid fuels

G = gaseous fuels

To denote the i~-th element i = 1,2,3 X4 will be used.

~

User sectors Y

A

Y = (EI H, T, I, R)
The components denoting the following:

E = electrical power generation
H = central heat plants

T = transportation

I = industry

R = residential/commercial.

When referring to the j-th element j =1,...,5 Y4 will
be used.

A
Emissions Z

Z = (COM, CO2, S0O2, CHX, XNO, AEO)

using




COM = carbon monoxide
C02 = carbon dioxide
502 = sulphur dioxide
CHX = hydrocarbons

XNO = nitrogen oxides

AEO = aerosols

When referring to the k-th element k = 1,...,6 Zy

will be used.

Using the above vector abbreviations input energies

and emission factors are addressed in the following

way:
EXiFYj = specific energy source , i=1,...,3
j=1,...,5

FZijXi = specific emission, i=1,...,3
coefficient , i=1,...,5

k=1,...,6

To give an example:

EX,FY; = ELFT = liquid fuel input going to

transportation sector

Considering nuclear energy the following variables

appear:

ENUC = nuclear energy input .

~ ~

FRADW and RADW are used for emission factors and actual

emissions respectively. The vector W is defined as:



A

W = (UI Pr F)

Where its components denote the following:

B.

U = from reactor operation
P = from nuclear fuel production and recycling
F = from shut-down reactors and fuel plants.

~

Model Equations

In the model all emissions are calculated individually

from the input data and the emissions are then added

according to different schemes. Emissions are:

faor

for

Now
the

(1)

Z,Y.X; = EX.FY, * FZ,Y.X. , i=1,2,3
=1,...,5
fossil fuels and k=1,...,6 .
RADW; = ENUC + FRADW; |, 1=1,2,3 .

nuclear energy

four steps are involved in the calculations of

model:

Emissions by Energy Type:

5
= k=1,...,6

kalF —.51 ZkY Xl ’

j= i=1,2,3 .

Emissions by Technology:

3 j=1,...,5
z2,Y, = ¥ Z2,.Y.X '
k'3 o KTIH K=1,...,6



(3) Total Emissions:

5 3
)3

I 2, Y.X. , k

RE 1,...,6

5
Z.T0T = £ 2.Y. =

(4) Accumulated Total Emiscsions

Accumulation of emissions over time t is done
‘separately for the different energy types,
technologies and total emissions. The respective

equations are:

- k = 1,--0,6
SZij = i Zij ’
j=1,e..,5
to accumulate for energy sectors
_ i=1,2,3
SZkXi = E_ kai r
k=1,...,6
to accumulate for fuel kinds, and
sz, = i z,TOT k=1,...,6

to accumulate total emissions .

Radioactive emissions and wastes are similarly treated:

SRAW, = I RADW

1=1,2,3
Lo
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An additional feature of the model is to calculate
reduced emissions and reduction costs as well as an

aggregation of these variables over time.



IT.

Reduced emission is computed according to

TRZ (1 - RZ - 7.Y. , k=1,...,6

kY5) ° ZxYy

Il
I ™Mo,

Where RZij is the reduction factor for diminishing

emission Zk produced by technology Yj

Reduction costs in turn are:

5
TGZy = I FGH Y, ¢ B Yy k=1,...,6

FGZkYj denoting the respective reduction cost factor.

Aggregation over time t is then:

SRZ

I
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TERMINAL INPUT AND DATA BASE

A. Requests from the Model

Playing with the model requires the input of some
specific parameters from the keyboard. For this
purpose the model issues some appropriate statements

on the keyboard. The following requests may occur:
"READ WATT/M2"

When starting the model this will be the first request
to be issued. You have to enter the average intensity
of solar irradiation for the region under consideration
(format (F10.1)).



"READ MIO KM2"

At this request the area of the region has to be entered.

Finally the model will ask for
"NDRU (20) INPUT"

The model immediately repeats your input. The values
NDRU(I), I = 1,17 are used to control the output of the
modql, which consists of a table with the used reduction

cost and emission factors and up to 17 plots.

The terms in the above requests denote the following:

WATT : Intensity of solar irradiation (in watt/mz)
AREA : Area to accept the above solar irradiation
(in 106 xM?)

NDRU(I), I = 1,..,20: 1In order to get only a selection
of the 17 available plots you may specify
NDRU(I) = 1 to get the I-th plot or NDRU(I) # 1

to suppress it.

When running the batch version of the model these figures

are read from TAPE 3 from the input data deck.
B. Data Base

As mentioned earlier the model takes as an input the
output from the Energy Supply Model, i.e. time-series
for the annual energy input by energy type and user
sector. In addition the model needs a file containing

the emission and reduction factors (read from unit number

4). From input device 3 the following data will be read:
REG(I), I = 1,18 : Region label with up to 72 characters
SCE(I), I = 1,18 : Scenario label with up to 72 characters

Both are read with format (20 A4)
JAHR : Year of observation
NR : May be used to put the data cards into order

ESFE : Solid fuel input for electrical power generation



ESFH
ESFT
ESFI

ESFR

ELFE

ELFH
ELFT
ELFI

ELFR

EGFE

EGFH
EGFT
EGFI

EGFR

ENUC
EUSE
EWAST

ETOT

Solid fuel input going to

Solid fuel input going to

Solid fuel input going to

Solid fuel input going to

sector

Liquid fuel input going

generation

Liquid fuel input going
Liquid fuel input going
Liquid fuel input going

Liquid fuel input going

sector

to

to

to

to

to

central heat plants
transportation sector
industry

residential/commercial

electrical power

central heat plants
transportation sector
industry

residential/commercial

Gaseous fuel input going to electrical power

generation

Gaseous fuel input going to central heat plants

Gaseous fuel input going to transportation sector

Gaseous fuel input going to industry

Gaseous fuel input going to residential/commercial

sector

Nuclear energy input
Total useful energy
Waste heat

Total energy input

Energy units are 10° metric tons of coal equivalent.
The data are read with format (I5, 1X, I1, 2X, 7E10.3,
3,2 (1,9X, 7E10.3)). The file name associated with
TAPE 3 for the CYBER 74 at the TH-Vienna is EMDAT (see

Table 2).

From input device 4 the following data will
be read (see Table 1).



Reduction Factors: Are used in the model to calculate

reduced emissions = (1 - factor) + emissions. There are
30 reduction factors for 6 kinds of emission and 5 user
sectors. The factors can easily be recognized from the
listing of the computer program, e.g. the factor for the
reduction of S02 in electrical power generation is RSOZE,

Reduction Costs: In order to calculate the costs of

reduced emissions, reduction cost factors for S02 and
aerosols for each of the uscr sectors are used, e.qg.
FGS02H is the cost factor for reduction of S02 emissions

in central heat plants.

Emission Factors: There are 93 emission factors regarding

3 kinds of fuel (solid, liquid, gaseous), 6 kinds of
emission (CO, CO2, SO2, hydrocarbons, nitrogen oxides,
and aerosols), and 5 user sectors, e.g. FCHXGI is the
emission factor for emissions of hydrocarbons due to
use of gaseous fuels in industry. (G = gaseous fuel,
I = industrial sector, CHX = hydrocarbons.) The last

3 factors concern nuclear emissions:

FRADU : Radioactive emission during .reactor
operation
FRADP : Radiocactive emission and waste from fuel

production and recycling

FRADF : Radioactive emission from shut-down reactors

and fuel plants.
All factors are read with format (6F7.3).

There are two additional data records necessary for the

batch version of the model that may be run at the TH-Vienna.

Subsequent to the above emission factors intensity of

solar irradiation (in watt/M2) and the area to accept

this irradiation (in 10% KM2) is read with format (2F10.2).
The final data card is then used to assign values to the
array NDRU for output control. It is read with format
(2011).



-10-

NYAN
V3HY/LL1VM

o OO

002
0oe
0ot
001
001
0002
0002
000%
o002
0o0o0¢e
00002
00001
000s
00S%
004

Qoo

00sl
000S
000S
0009
0005
002
oooL
00002
00SL
0004
00SE
0004
00021
0098
0ogy

[~ o]

*T ®1qel

0002
000
000
000
000
0002
00€
000St
002
ooe
000s
004
0009
001
00T
0

0

0

o OO

1289829292220 28 04

000
o0t
00t
00t
001
001
009
00091
00s¢g
0o00ge
oo0oge
00002
000se
0011
00002
00002
0

0

0

0
006
006

0*0te Sty
000%%1 00L%1
00L2 000
00Le 000
0oLe 000s
00Le 00T
00L¢ 0ort
00ce 00¢€
00ct 002
002€ 0000sT
ooce 001
ooet 001
000€ 00o0s
000¢ 00+1
000€ 00002
000€ 002
000€E coe
6Ll 6L1
0ve 0%L
0 0

0
0 0
0 0
0 0

satpannaRaanERRBERRDRRBRN
443151934 NOISSIW3 AOY¥3N3
saftatopaRaRRRRRRBADRNBRD



-11-

0°0 10~3618°%0

00 32.1°0 20~3096°0
0°0 10-32t8°0

00 3991°0 20~3158°0
0°0 10=-35%8°0

00 3991°0 20-3%6L°0
0°0 10-31%8°0

00 3691°0 20-3L€L°0
0°0 10-39€8°0

00 3691°0 20-3089°0
0°0 10-32€8°0

00 31L1°0 20-3€£29°0
0°0 10-3828°0

00 3CL1°0 20-319%°0
0°0 10-3%28°0

00 3/S1°0 20~-380%°0
0°0 10-3618°0

00 3241°0 20=32.2°0
0°0 10=-3518°0

00 3S21°0 20-38S1°0
“0°0 10-3T18°0

00 3601°0 €0~3L19°0
0°0 10=-3L08°0
10-3616°0 80-36£8°0
0°0 10-3€08°0

(SN3Mm)

10-3998°%0
10 3881°0
0°0
10-3968°0
10 3€81°0
0°0
10-3206°0
10 3081°0
0°0
10-3S06°0
10 39L1°0
0°0
10-3868°0
[0 3€L1°0
0°0
10-3888°0
10 3691°0
0°0
10=-3%16°0
10 3991°0
0°0
10-35968°0
10 3291°0
0°0
[0=-3%68°0
10 3281°0
0°0
10=3€€6°0
10 3€s1°0
0°o
10-3€16°0
10 38+91°0
0°0
00 3t01°0
10 39%1°0
0°0
00 3S01°0

00 3091°0
00 3.68°0
10=3099°0
00 3091°0
0C 31L8°0
10-3S09°0
00 39ST1°%0
00 3498°0
10=-3509°0
00 3CSsteo
00 3.18°0
10-3509°0
00 36%1°%0
00 316L°0
10-3609°0
00 3S%1°0
00 359L°%0
10=-3G509°*0
00 30%1°0
00 30%L°0
10=-34%09°0
00 3GET*0
00 302L°0
10=3%9G°*0
00 30%T°0
00 300L°0
10=3€84°0
00 35%T1°0
00 3189°0
10-322%°0
00U 30&8T°0
00 3299°0
10-319¢°0
00 36%1°0
00 3€%9°0
10=-300¢€°0
00 365T1°0

20~3€06°0
00 3188°0
00 3651°0
20=-360S°0
00 3G6G68°0
00 3691°0
20=3905°0
00 38%8°0
00 3191°0
20=3L6%°0
00 32+8°0
00 3021°0
20-3884%°0
00 39¢8°0
00 3221°0
20=321%°0
00 3928°0
00 3%21°0
20-3594°0
00 3818°0
00 3.L1°0
20=-30S%°0
00 316L°0
00 39.1°0
20-389%°0
00 392L°0
00 3G21°0
20-398%°0
00 39G.°0
00 3%4L1°0
20=3405°0
00 3G6CL°0
00 3acL1°*0
20-32258°0
00 391L°0
00 32L1°0
20=30%S°0

3SN NI SONIAVS % 0% L1V dVI/MM 01 ¥0

*Z °TqelL

10=-3402°0
10-3001°0
00 3481°0
10-3061°0
10-3001°0
00 3261°0
[0=3%41°0
10-3001°0
00 3961°0
[0-3191°0
10=3001°0
00 3661°0
10-3841°0
10~3001°0
00 3202°0
10-39€1°0
10-3001°%0
00 3902°0
10=-3421°0
10-3001(°0
00 3602°0
10=-3€11°0
10-3001°0
00 380<2°0
10-3801°0
10-3001°0
00 3.0<2°0
10=3%01°0
10-3001°0
00 3902°0
20-3066°0
10-3001°0
00 350¢°0
20=-36%6°0
[0-3001°0
00 3€02°0
20-3006°0

00 388€°0
00 3811°0
00 3861°0
00 309E°0
00 3TTt°0
00 3261°0
00 371€€*0
00 3e601°0
00 3981°0
00 3s0€°0
00 3801°0
00 3G.T°0
00 3182°0
00 3.01°0
00 3.91°0
00 38%2°0
00 3901°0
00 38GT°0
00 3g€£2°0
00 3s01°0
00 30S1°0
00 3%12°0
10=-3€€6°0
00 36v1°0
00 3602°0
[0-3618°0
00 38+1°0
00 3Le61°0
10-3804°0
00 38%1°0
00 3881°0
10-3665°0
00 3L91°0
00 3081°0
10-326%°0
00 39%1°0
00 31.1°0

SN MANM— NN~ NNt NM et NN~ NN~ N~ NMA NN Mo

2861
1861
1861
1861
0861
0861
0861
6L61
6L61
6461
8L61
8L61
8L61
LL61
LL6T
Li6l
9.61
9.61
9L61
SL61
SL61
SL61
hl61
%l61
wie6l
tL61
£EL6l
£L61
2l6l
2L61
elLel
L6l
161
1L61
0L61
0L61
0L61

d¥IO/M¥ S 0L1°8H0D NOILdAWNSNOD
3404N3 N¥3ILS3i



-12-

00

00

00

00

00

00

00

00

00

00

00

00

00

0°0

39¢e°0
0°0

391€°0
0°0

320€°0
0°*0

3062°0
0°0

36.2°0
0°0
3192°0
0°%0

3.82°0
0°0
3Lv2°0
0°0

36Le*o
0°0

32¢2°0
0°0

3612°0
0°0

3961°0
0°0

3E81°0

10=-35%5°0

10-318€°0
10=-3555°0

10-30%€E°0
10-3165°0

10=-312€°0
10-3€29°0

10~3%62°0
10=3199°0

10-3892°0
10=3%0.°0

10=39%2°0
10=391L°0

10-3¢22°0
10-352L°0

10-3202°0
10-32%L°0

10=3981°0
10=-319L4°0

10-36591°%0
10=-318L°0

10=35%1°0
10=3%6L°0

10-3921°0
10-32408°0

10~3601°0

10=-3EEL"*0
{0 3€.2°0
0°0
10=394%L°0
10 3992°0
0°0
10-31S4°0
10 38G82°0
0°0
10-3849L°0
10 31s2°0
0°0
10=-39€L°0
10 3E92°0
0°0
10=3%1L°0
10 39¢2°0
0°0
10=312L°0
10 30€2°0
0°0
10=-302L°0
10 3€e22°0
0°%0
10=-3T1L°0
10 3JL12°0
0°0
[0=3569°0
10 3012°0
0°0
10~3699°0
[0 3502°0
0°0
[0=306L°0
10 3661°0
0°0
10-3918°0
10 3%61°0
0°0

00 32€2°0
[0 3tE1*0
00 30%1°0
00 3922°0
10 3.21°0
00 3€tT°0
00 3812°0
10 3921°0
00 3L21°0
00 3602°0
10 3021°0
00 3021°0
00 3261°0
10 391(1°0
00 3ST1°0
00 3%81°0
10 3e11°0
00 3801°0
00 3L441°0
10 3011°0
00 3€01°0
00 3691°0
10 3.0T1°0
10-3086°0
00 3091°0
10 3€0T°0
10=3.€6°0
00 308T°0
00 3€66°0
10-3006°0
00 38ETl°0
00 31L6°0
10=-3918°0
00 36%1°0
00 38%6°0
10=-3S%L°0
00 39S1°0
00 3€26°0
10-3989°0

L0=-3281°0
1o 30€l°0
10=361L°0
L0=36G€E°0
10 3921°0
10=-39.2°0
L0=30GE°0
10 3221°0
10-32%8°0
L0=38EE*0
10 38t1tl°0
10-3616°0
L0=-3€2€°0
10 3611°0
00 3101°0
L0=3281°0
10 3111°0
00 3.01°0
20-300T1°0
10 3801°0
00 3110
20-3G61°0
10 3601°0
00 3t21°0
20-3182°0
10 3201°0
00 3621°0
20~398€°0
00 3166°0
00 3LeT1°0
20=-381%°0
00 3€96°0
00 32+%1°0
20=-386%°0
00 3¢£6°0
00 38%1°0
20=3984%°0
00 3906°0
00 3€sT1°0

10=30.4%°0

0°0
10=3€6L°0
10-369%%°0

0°o0
10=3268°0
10=-392%°0

0°0
10-3€26°0
10=-3710%°0

0°0
00 3101°0
10=3%LE°0

0°0
00 3011°0
10=35%t°0
20-300¢°0
00 3LT1°0
[0=-3.2¢°0
20-300%°0
00 3s21°0
10=3.08°0
20-3009°0
00 3€€T1°0
10-3.8<¢°0
20-3006°0
00 32%1°0
10-359<¢°0
10-3001°0
00 3e2sli°o
10~324€°0
10-3001°0
00 3091°0
10=-31€¢*0
10-3001°0
00 3891°0
10-3812°0
10-3001°0
00 39.1°0

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

3€68°0
3€62°0
3912°0
3€58°0
39.2°0
3ree*o
dot8°0
30920
382¢°0
329L°0
3642°0
3Led*0
atteco
31ge*0
3Lee*o
3969°0
3912°0
30%2°0
3129°0
3%02°0
39€2°0
3%8S°0
3261°0
3622°0
36%5°0
32a1°0
3agee’o
3€05°0
3eL1°0
3g1e°0
309%°0
3661°0
3912°0
39€v°0
3091°0
3602°0
3919°0
3821°0
3€02°0

NMeeEtNMA NN NN N~ NI NMaS NNt NNt NM et e (M e (M o

S661
9661
v661
9661
€661
£661
€661
2661
2661
2661
1661
1661
1661
0661
0661
0661
6861
6861
6861
8861
ge61
8861
L9861
L861
1861
9861
9861
9861
S861l
G861
S861
%861
9861
9361
€861
€861
£861
286l
2861



-13-~

00

00

00

00

00

00

00

00

00

00

00

00

00

0°0

3€SE*O
0°0

39G8€°0
0°0

36S€°0
0°0

309€°0
0°0

329€°0
0°0

3€9¢°0
0°0

399¢€°0
0°0

369€°0
0°0

a19€°0
0°0

396€°0
0°0

306€°0
0°o

ER L 20
0°0

38€€°0

10=39.5°0

10=301L°0
10-314S*%0

10-3689°0
10=329S5°0

10-3899°0
10=3€9S°0

10=3%%9°0
10=-3855°0

10-3229°0
10-325S°0

10=-3665°0
10=3.%S%0

10=-3L4S°0
10=3195°0

10-355G6°%0
10-39¢€S°0

[0-392S°0
10-3625°0

10-386%°0
10-3125°0

10-369%°0
10=-3€2S°0

10=-319%%°0
10-31€8°0

10=3%1%°0

10=381%°0
10 3st1€°0
0°0
10=352%°0
[0 3€1€°0
0°0
10=32C%°0
10 3t1€°0
0°0
10=36E€%°0
10 380€°0
0°0
10=35%%°0
10 350€°0
0°0
10=305%°0
10 320€°0
0°0
10=-35S8%°0
10 3662°0
0°0
{0-368%°0
10 3962°0
0°o
10=399%°0
10 3€62°0
0°0
10=3225°0
10 3062°0
0°0
10=-36.5°0
10 3482°0
0°0
10=-3€€9°0
10 3982°0
0°0
10=-3589°0
10 3182°0
0°0

00
10
0o
00
10
00
00
10
00
00
10
00
0u
10
00
00
10
00
00
10
00
00
10
00
00
10
00
00
10
00
00
10
00
00
10
00
00
10
00

3L02°0
38€1°0
3081°0
3502°0
LET*O
36L1°0
3202°0
3L€1°0
38L1°0
3002°0
3Is9C1°0
A9L1°0
3L61°%0
3S6€1°0
asLteo
3%61°0
3»€T1°0
3€LT°0
31610
3CeEL0
3T1L1°0
3881°0
32¢€1°0
3691°0
3981°0
32€1°0
3891°0
3661°0
3EET*0
3191°0
30ic*0
3€ET0
39S81°0
3612°0
INET*0
3291°0
3L122°0
39ET1°0
3LYT1°0

L0-3.62°0
10 3291°0
10=-31€9°0
L0-3G62°0
10 3191°0
10-3929°0
L0-3€62°0
10 3091°0
10-32¢29°0
L0=-3G691°0
10 38G1°0
10-3919°0
L0=3882°0
10 39G61°0
10-3019°0
L0-3G68g2°0
10 39G1°0
10=3409°0
L0-3282°0
10 3281°0
10-3865°0
L0=-3622°0
10 30S1°0
10-3265°0
L0-38CT°0
10 3L191°%0
10=-3965°0
L0=3662°0
10 3%91°0
10-3€09°0
L0=361E£°0
10 3141°0
10-3619°0
L0-3.€€°0
10 32€1°0
10-3249°0
L0-32G€°0
10 39€T1°0
10-3€19°0

10=3995°0
0°0
10=-31€9°0
10-3199°0
0°0
10=3929°0
10=-3L€5°0
0°0
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10=39ES°0
00
10-3919°0
10=-382%°0
00
10-3019°0
10-3€29°0
0°0
10=3409°0
10-3815°0
0°0
10-386%°0
10=-3€T15°0
0°0
10=326%°0
10=3L0%°0
0°0
10-3809°0
10-3205°0
0°0
10=-30€E9°0
10=-396%°0
0°0
10-3099°0
10-388%°0
0°0
10-3869°0
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0°0
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ITII. OUTPUT

As described before the actual output is controlled by
the array NDRU(I), I = 1,...,20.

Reduction Factors: In order to consider the abatement

of emissions, reduction factors 0 < red. fact. < 1 are
used. Reduced emissions are computed using the

relationship:
Reduced emission = (1 - red. fact) °* emission .

In our present data base reduction factors # 0 are

used only for S02.

Reduction Costs: Reduction cost factors (units are

109 US dollars/106 tons of emission) are used to

compute reduction costs
Reduction cost = red. cost fact. °* emission

Because abatement technology is very variable, and at
present under rapid development, the average cost
effectiveness of such technologies cannot be determined
very precisely. Therefore , the present data base

ought to be used for sensitivity analysis only.

Emission Factors: For each of the five user sectors

(i.e. electric power generation, heat plants, transportation,
industry and residential/commercial) emission factors

for each primary energy source (i.e. solid, liquid and
gaseous fuel) are used for CO, C0O2, S0O2, hydrocarbons,

nitrogen oxides and aerosol emissions.

Units are:

6

10~ tons of emission/109 metric tons of coal equivalent.

Only for CO2:

9

10 tons of emission/109 metric tons of coal equivalent.
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Nuclear Emissions: In order to compute radioactive

emissions due to nuclear energy input, again emission

factors are used:

FRADU : Relative radiocactive emissions during

reactor operation

FRADP : Relative radioactive emissions from fuel
production
FRADF : Relative radioactive emissions and waste

from shut-down reactors and fuel plants.

The Emission-Model also provides 17 pages of output in

the form of plots. The following plots are available:

1. Solid Fuel Input

Reproduction of the input scenario of the Emission Model
concerning solid fuel input (in lO9 metric tons of

coal equivalent).

ESFE : Solid fuel input for electric power generation
ESFH : Solid fuel input for heat plants

ESFT : ©Solid fuel input used for transportation

ESFI : Solid fuel input used in industry

ESFR : Solid fuel input for residential/commercial

2, Liquid Fuel Input

Reproduction of the input scenario of the Emission Model

concerning liquid fuel input (in 102 metric tons of coal

equivalent).

ELFE : Liquid fuel input for electric power generation
ELFH : Liquid fuel input for heat plants

ELFT : Liquid fuel input used for transportation

ELFI : Liquid fuel input used in industry

ELFR : Liquid fuel input for residential/commercial.
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PLOT 3. Gaseous Fuel Input

Reproduction of the input scenario of the Emission
Model concerning gaseous fuel input (in 102 metric

tons of coal equivalent).

EGFE : Gaseous fuel input for electric power generation

EGFH : Gaseous fuel input for heat plants

EGFT : Gaseous fuel input used in industry

EGFR : Gaseous fuel input used for residential/commercial.
PLOT 4. Nuclear and Total Energy Input

Reproduction of the input scenario concerning nuclear

and total energy input (in 10? metric tons of coal

equivalent).

ENUC : Nuclear energy input

EUSE : Total useful energy

EWAST : Waste heat

ETOT : Total primary energy input.

(SOLAR IRRADTIATION/ETOT + 100)~1: Total energy input
created by man compared to solar irradiation of the

respective region.

PLOT 5. Total Emission/Year

Total emissions produced by the five user groups.

co, : Carbon dioxide
802 : Sulphur dioxide
CHX : Hydrocarbons
XNO : Nitrogen oxides
AEO : Aerosols.

PLOT 6. Accumulated Emissions

Accumulation of the various emissions (see "PLOT 5) from

1970 on.
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PLOT 7. Reduced Emissions

Reduced emission of 802 and aerosols (both in 106 tons)
and reduction cost (in 1072 US dollars) are plotted.

TRSO2 : Reduced emissions of SO0O2
TRAEO : Reduced emissions of AEO
GS02 : Reduction costs for SO2-emission reduction
GAEO : Reduction costs for AEO-emission reduction.

PLOTS 8-10. Emissions of C02, S02, hydrocarbons, nitrogen
oxides and aerosols according to the kind of primary

energy used, 1i.e.

Plot 8 : Emissions of solid fuel
Plot 9 : Emissions of liquid fuel
Plot 10 : Emissions of gaseous fuel.

PLOTS 11-15. Emissions of C02, S02, hydrocarbons, nitrogen

oxides and aerosols according to the user sector, i.e.
Plot 11 : Emissions of electrical power generation

Plot 12 Emissions of central heat plants

Plot 13 : Emissions of transportation

Plot 14

Emissions of industry
Plot 15 : Emissions of residential/commercial.

PLOT 16. Emissions of Nuclear Power Generation

This plot provides the calculated radiocactive emissions

split up into three waste categories:-

NUCU : Radioactive emissions during reactor operation
NUCP : Radiocactive emissions and waste from
fuel production and recycling
NUCF : Radio-active emissions and waste from shut-down
reactors and fuel plants.
PLOT 17. Accumulation of Nuclear Emissions

Accumulations of the various nuclear emissions (see plot
16) from 1970 on.
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PROGRAM EMISS (INPUT,OUTPUTEMDATy TAPE4=INPUT»TAPE3=EMDAT»TAPESB=
1 OUTPUT)

L Mopo WORLD - MODEL o
[ T2 XXX RRR XXX X

ENERGY-EMISSION=-PLANNING MODEL

GOTTWALD INST.,MECHANIK A 4HANNOVER
BONBOBBBONOOVRODOBRODIOOBODRDDNON

DIMENSION FELD(20) ¢NDRU(20) o REG(18)+SCE(18)
ODIMENSION DENERS({5+65) ¢ DENERL (5065) o DENERG(5965)
1 DENFRT (5,465)
COMMON /DRU/ DEMSF (5965) ¢+ DEMLF (5965) +DEMGF (5965} »
1 DEME(5965) sDEMH(S¢65) 9 DEMTR(5465) yDEMI (5965) yDEMRC (5965)
COMMON / DR/ DEMS(5¢65) 9DEMT (5465) DEMR(5965) oNJ
1DEMN(5965) yDEMNS (5465)
COMMON /NUC/ FRADUJFRADPIFRADF 4RADUIRADP+RADF
COMMON / FG/ FGSOZPE +sFGSO2HIFGSO2T oFGS0219FGSO2R
GSO2Ees GSO02He GS02Te GSO2Ie GSOZRy
FGAEOE ¢yFGAEOH FGAEOT yFGAEOI 9FGAEORY
GAEOEy GAEOHe GAFOTs GAEOIe GAEOR
COMMON /RMQOVE/ RCOMEF ¢RCO2F +RSOZE+RCHXE+RXNOE+RAEOE
RCOMHsRCOZHIRSOPHe RCHXHRXNOH+RAEOH
RCOMToRCO2TsRSOPT+RCHXT¢RXNOTsRAEOT,
RCOMI ¢RCO2TIsRSOPIIRCHXI¢RXNOIYRAEOTI,
RCOMR¢RCO2PRIRSO2R9yRCHXR 4 RXNORyRAEDOR,
SO2RE+SOPRH+SO02RT+S02RI+S02RRY
AEORE s AEORHoAEORT 9 AEORI»AEOQORR
COMMON /ENER/ ESFEJELFEWEGFES
ESFHyELFHIEGFHy
ESFTeELFToEGF T
ESFIZFLFIWEGFIy
ESFRYyELFRYEGFRyENUC
COMMON /FSOL/ FCOMSEsFCO2SEsFSO2SE+FCHXSEsFXNOSEsFAEOSE
FCOMSHoFCO2SHoFSD2SHFCHXSHeFXNOSHsFAEOSH,
FCOMSToFCO2SToFSO2STyFCHXSTeFXNOSToFAEOST,
FCOMSI+FCO2SIsFSO2SIoFCHXSToFXNOSIoFAEOST
FCOMSRsFCO2SReFSD2SReFCHXSReFXNOSReFAEOSR
COMMON /FL1IO/ FCOMLEsFCORLEsFSO2LE 4FCHXLEsFXNOLESFAEOLE
FCOMLHoFCO2LHsFSO2LHyFCHXLHesFXNOLHIFAEOLH,
FCOMLToFCO2LToFSO2LT4FCHXLTeFXNOLT»FAEOLT
FCOMLIWFCO21L19FSO2LIGFCHXLI+FXNOLISFAEOLTY
FCOMLRsFCO2LR9FSO2LRyFCHXLRyFXNOLRsFAEOLR
COMMON /FGAS/ FCOMGE ¢FCO2GEsFSO2GEFCHXGE oF XNOGEoFAEOGE
FCOMGHsFCO2GHIFSO2GHFCHXGHosF XNOGHsFAEOGH
FCOMGTeFCO2GToFSO2GT 4FCHXGToFXNOGT9FAEOGT
FCOMGIWFCO2GIsFSO2GI yFCHXGIsFXNOGI+FAEOGI»
FCOMGReFCO2GRsFSO2GR,FCHXGRF XNOGR s FAEOGR
COMMON / SOL/ COMSECO2SE+SO2SEsCHXSE 9 XNOSE 9 AEOSE
COMSHyCO2SH¢SO2SHsCHXSHe XNOSHoAEOSH,
COMSTeC02ST9S02STe+CHXST s XNOSTAEOST
COMSTI+C02ST9yS02ST9sCHXSI 9 XNOSI9AEQST
COMSRyCO02SR¢SO2SR+CHXSRe XNOSRsAEQSR
COMMON / LIQ/ COMLE+CO2LEsSO2LEsCHXLE»XNOLE»AEOLE
COMLHsCOZLHsSO2LHsCHXLHs XNOLHoAEQLHY
COMLT9CO2LT4SO2LT+CHXLToXNOLTsAEOLTY
COMLIZCO2LT19SO2LIsCHXLIoXNOLIZAEOLIY
COMLRyCO2LR+SO02LRsCHXLRsXNOLRSAEOLR
COMMON / GAS/ COMGEsCO2GE +SO2GEsCHXGE » XNOGE » AEOGE »

& W N W N -
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COMGHyC02GHySO02GHe CHXGH e XNOGH 9 AEOGH
COMGT 9CO02GT9SO02GT9sCHXGT 9 XNOGT 9 AEOGT
COMGI ¢CO2GI 9SO02G1sCHXGI 9 XNOGI9AEOGT
COMGRyCO2GRyS02GRyCHXGR ¢ XNOGR s AEOGR

COMMON / SUM/ SCOME ¢SCO2E ¢SSO2E+SCHXE9¢SXNOE s SAEOE o
SCOMHySCO2H9SS02HySCHXHs SXNOH 9 SAEOH e
SCOMT 9SCO2TySSO02TsSCHXT9SXNOT»SAFEOT .
SCOMI ySCO2I ¢SS02I+sSCHXT9SXNOI 9SAEOI s
SCOMR¢SCO2R¢SSO02R9sSCHXReSXNOR Y SAEORY
SCOMS ¢SC02S9SS02S 9 SCHXSeSXNOS»SAEOQS,
SCOML ¢ SCO2L 9SSO02L +sSCHXL o SXNOL9»SAEOL
SCOMG¢SCO02G¢SSO02C+SCHXGoSXNOG»SAEOG

* SCOM 4SCO02 »SS02 ¢SCHX ¢SXNO +SAEQ9SGSO2+SGAEOD

SRS02,SRAEOD

COMMON 7/ TOT/ COMTOT+CO2T0OT9sSO2TOToCHXTOToXNOTOTHAEOTOT

COMSF 9CO2SF 9S02SF oCHXSF +XNOSF +AEOSF
COMLF oCO2LF 9SO2LF oCHXLF oXNOLF oAEOLF »
COMGF osCO2GF ¢S02GF oCHXGF ¢+XNOGF +AEOGF »
COME +CO2E +SO2E oCHXE oXNOE AEOE
COMH +CO2H 9S02H SCHXH oXNOH +AEOH
COMT 4CO2T 9S02T HCHXT oXNOT LAEOT
COMI  9C021 ¢S021 LCHXI oXNOI oAEOI
COMR 9CO2R +S02R JCHXR ¢XNOR +AEOR
FORMAT (20A4)

FORMAT (1H14///91X920A4)

FORMAT (1X420A4)

READ (441000) (FELD(J)9J=1+20)

WRITE(842000) (FELD(J)9sJ=1,20)

READ (4+91000) (FELD(J) +J=1+20)

WRITE(B8s 2001) (FELD(J) eJ=1+20)

READ (491000) (FELD(J) 9J=1+20)

WRITE(8y 2001) (FELD(J) 9J=1+20)

CALL READF

FORMAT (2F10.1)

READ(492032) WATTsAREA

FORMAT (2011)

READ (4+2012) (NDRU(J)sJ=1+20)

FORMAT (1X9/91XeF6e29"MI0 KME&#2 "o
FEe29"WATT/ Mttty /)

WRITE(B842033) AREA,WATT

FORMAT (I591X91192X9TE10e30/9
OXeTEL0,39/
9Xs7E10,3)

CALL ZEPRO

READ(3+1000) (REG(I)es1=1,18)

READ(3,1000) (SCE(I)eI=1+18)

DO 10 I=1+5

DO 10 J=1,65

DENERL(IsJ)=0.0

DENERG(I9U)=0.0

DENERT (IsJ)=0,0

DEMT(I+J)=0,0

DEMS(I+J)=0.0

DEMR(I+J)=040

DEME (I9J) =040

DEMH(I»J)=0,0

DEMT(I+J)=0,0

DEMI(IosJ)=040

DEMR(I4J) =040



49
50
51
52
53
10

2002
2003

2004
2005
2006
2007
2009
2010
2008

2016
104

101

102

DEMSF (14J)=040
DEMLF (I+J)=040
DEMGF (19J)=0,0
DEMN(IsJ)=0,0
DEMNS(I+J)=040

DENERS(14J)=0,0
NEND=0

FORMAT (1Xs11F10,2)

FORMAT (1Xe"
2 " SAEO
37/7+1X)

NJ=0

FORMAT (1X4"SOLID FUEL INPUTM:/41X,

1" )1=ESFE 2=ESFH 3=ESFT 4=ESFI 5=ESFR")
FORMAT(1X4nLIQIUD FUEL INPUTHs/91X,
1")=ELFE 2=ELFH 3=ELFT 4=ELFI S5=ELFRW)
FORMAT {1Xo"GASEOUS FUEL INPUT"4/91X»
Iv1=EGFE 2=FEGFH 3=EGFT 4=EGFI S5=EGFR")

sso02 SCHX
SGS02 SGAEOQO",

FORMAT (1X«nNUCLEAR AND TOTAL ENERGY INPUT",/s1Xys

1"1=ENUC 2=FUSE 3=EWAST 4=g£T0T
2"S=ETOT # 100 / SOLAR IRRADIATIONW)
FORMAT (1X,"ACCUMULATED EMISSIONS")
FORMAT (1Xy#REDUCED EMISSIONS")

FORMAT (1X,

111=C02 2=S02 3=CHX 4=NOX 5=AEO")

We/1Xe

FORMAT (1Xs"EMISSIONS OF ELECTRIC POWER GENERATIONM)

READ(3+1001)

5 ENUC,

GOTO lo02

NEND=1}

REWIND 4

GoTO 103

NJzNJe+}

CaLlL CALEMI

CALL SuMMmar

CaLL DRUCK

DENERS (19NJ) =ESFE
DENERS (29NJ) =ESFH
DENERS (39NJ) =ESFT
DENERS (49NJ) =ESFI
DENERS (54NJ) SESFR

DENERL (19NJ) =ELFE
DENERL (24NJ) =ELFH
DENERL (39NJ) =ELFT
DENERL (49NY) =SELFI
DENERL (5¢NJ) =ELFR

DENERG (1yNJ) =EGFE
DENERG (29NJ) =EGFH
DENERG (39NJ) =EGFT
DENERG (49NJ) SEGFI
DENERG (59NJ) =EGFR

JAHRyNRIESFEZESFHeESFTIESFIvESFRe
2 ELFEZELFHOELFToELFIZELFRY

3 EGFEsEGFHIEGF TyEGFIZEGFRY

EUSE+EWASTSETOT

IF (EOF(3) oNE. 0) GO TO 101

SXNOw,



2041
2040

2042
2043
2044
2045
103

552

55

56

57

S8

2024

59

60

61

2013

62

=23~

DENERT (14sNJ)=ENUC
DENERT (29NJ) =EUSE
DENERT (3¢NJ) =EWAST
DENERT (49 NJ)=SETOT v
DENERT (S¢NJ)=95,84ETOT/ (WATTH#AREA)
FORMAT (1H]1e18BA4e/91X918A4)
FORMAT (1 X4 nwENERGY UNITS ARE BILLIONS',
w OF METRIC TONS OF COAL EQUIVALENTM™)
FORMAT (1XeMEMISSIONS UNITS ARE 10%e6 TONSeONLY CO2 10##9 TONSH)
FORMAT (I1XenEMISSION UNITS ARE MCIwy
FORMAT (1 Xo"EMISSIONS IN lo##  TONS,COSTS IN 10##9 US DOLLARS")
FORMAT (1X,n1=TRS02 2=TRAEQ 3=6S02 4=GAEOW)
IF (NEND.EQ,0) GOTO 104
DO 551 IPT=1,17
IF(NDRU(TIPT) .NE41)GO TO 551
WRITE(B8+2041) (REG(I)sI=1918)s(SCF(J)eJ=1,18)
GOTO (552955956957 958959960061 962963966065966,6T968969,70) +1IPT
WRITE(B+2004)
WRITE(B8+2040)
CALL BILD(DENERS)
GO TO0 551
WRITE(B8B42005)
WRITE(B8+2060)
CALL BILD(DENERL)
GOTO055]
WRITE (84,2006)
WRITE(8+2040)
CALL BILD(DENERG)
GOTO 551
WRITE(B842007)
WRITE(B8+2040)
CALL BILD(DENERT)
GOTO 551
WRITE{(8,20642)
WRITE(B8+2008)
WRITE(8+42024)
FORMAT (1Xsn"TOTALS OF EMISSONS / YEARY)
CALL BILD(DEMT)
GOTO 551
WRITE(B420642)
WRITE(8+2008)
WRITE(B8+2009)
CALL BILD(DEMS)
GOTO 851
WRITE(8,2045)
WRITE (8+2044)
WRITE(B84+2010)
CALL BILD(DEMR)
GOTO 551
WRITE(B8,2042)
WRITE(B8y2008)
WRITE(B+2013)
FORMAT (1XenwEMISSIONS OF SOLID FUELM)
CALL BILD(DEMSF)
GOTO0 5851
WRITE(8,2042)
WRITE (B8+2008)
WRITE(8+2014)



2014
63
2015

64

65
2017
66
2018
67
2019
68
2020
69

2021
2022

70
2023

551
71

-2l

FORMAT (1X+nEMISSIONS OF LIQUID FUEL"™)
CALL BILD(DEMLF)
GOTO §51% -
WRITE(B42062)
WRITE(B»2008)
WRITE(892015)
FORMAT (1X4"EMISSIONS OF GASEOUS FUEL")
CALL BILD(DEMGF)
GOTO 551
WRITE(B8,2042)
WRITE(B8+2008)
WRITE(B+2016)
CaLL BILD(DEME) - . -
GOTO 551
WRITE(842042) - : . - -
WRITE(B+2008)
WRITE(84+2017)
FORMAT (1X4"EMISSIONS OF CENTRAL HEAT PLANTS")
CALL BILD(DEMH)
G0T0551 e e e
WRITE(By2062)
WRITE(8+2008)
WRITE(B+2018)
FORMAT (1Xo"EMISSIONS OF TRANSPORTATIONW)
CALL BILD(DEMTR)
GOTO 55}
WRITE(B,2042)
WRITE(By2008)
WRITE(B8+2019)
FORMAT (1XynEMISSIONS OF INDUSTRYM)
CALL BILD(DEMI)
GOTO 55]
WRITE(B,2042)
WRITE(Be2008)
WRITE(8+2020)
FORMAT (I1X4"EMISSIONS OF RESIDENTIAL/COMMERCIAL")
CALL BILD(DEMRC)
GOTO 551
WRITE(B42021)
WRITE(B920643)
WRITE(892022)
FORMAT (1Xen1=NUCU 2=NUCP 3=NUCF")

FORMAT ( 1Xs"EMISSIONS OF NUCLEAR POWER GENERATION")
CALL BILD(DEMN)
GOTO 551

WRITE(B,2021)
WRITE(B92043)
WRITE (8+2023)
FORMAT (1Xo#WACCUMULATED OF NUCLEAR EMISSIONS'") -
CALL BILD(DEMNS)
CONTINUE
CONTINUE
END



15

133

131
13

30
31

1n 1970 75

SUBROUTINE BILD (EING)

DIMENSION FELD(67)sEING(5965)92(67)9CL(10)

REAL MINeMAX

-25~

DATA CL/ZMI1MN21 N30 g 1GNgNENgNEIgNTI G, HGH g NI/
DATA STR/MIN/4Q/"="/ s AL/Y"X"/9BL/" 0/

DO S uU=1+67

FELD(U)=BL

MAX=EING(1,41)
DO 2 J=1+65
DO 2 1I=1.5
X=HMAX-EING(TsJ)

IF (XeLT,0) MAXSEING(IsJ)
CONTINUE

MIN=EING(14])
DO 3 J=1465
DO 3 I=1+5
X=MIN~-EING(IsJ)
CONTINUE

IF(MAX JNE, MIN ) GO TO 15
MAX = MAX ¢ 1,0
MIN = MIN - 1.0
DIFF=MAX-MIN
SPR=DIFF/60.

Z(1)=MAX

DO 4 K=2461
Z(K)=Z(K=]1)=SPR
CONTINUE

Y=SPR/2.

DO 13 K=1,61

DO 133 I1=1+67
FELD(I1)=8L

DO 131 I=1+5

M=2

DO 131 J=1,65

M=Me¢ ]

FELD(1)=2Z(K)

A =EING(IsJ)=Z(K)
FELD(M)=CL(I)

CONTINUE
WRITE(B8+30)(FELD(I1)sI1l=146T7)
FORMAT (1XsE1ll,491X966A1)
WRITE(B8s31)

FORMAT (S5X,
80 85 90

"25 30 3sn)

RETURN
END

95 2000

05

10

15

20
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2000

2001
2002
2003
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SUBROUTINE READF
COMMON /NuC/ FRADUGFRADP sFRADF 4RADUIRADPsRADF
COMMON 7/ FG/ FGSOCE «FGSO2HeFGSC I ToFGSO2IFGS02R
GSO2F, GS02Hy GS02Te GS0PIe GSO2R
FGAPEOCE s FGAEOHsFGAEOTyFGAEQI o FGAEORY
GAEOEs GAEOHe GAEOTs GAEOIls GAEOR
COMMON /FSOL/ FCOMSE 4FCO2SEosFSOPSE ¢FCHXSE ¢ FXNOSEsFAEOSE
FCOMSHFCO2SHesFSO2SHFCHXSHsFXNOSHsFAEOSH,
FCOMSToFCO2SToFSO2STeFCHXSTsFXNOSToFAEOST
_ FCOMSToFCO2SIoFSO ST oFCHXSToFXNOSIZFAEOST
FCOMSReFCOPSReFSOZSRFCHXSReFXNOSRyFAEOSR
COMMON /FL1Q/ FCOMLEWFCO2LEsFSO2LESFCHXLEsFXNOLEWFAEOLE
FCOMLH9FCOZLHoFSO2LHFCHXLHoF XNOLHoFAEOLHY
FCOMLTsFCO2L ToyFSO2LToFCHXLToFXNOLToFAEOLT
FCOMLT+FCO2L 1 oFSO2L.T-FCHXLTIoFXNOLTIoFAEOLIY
FCOMLRGFCORILReFSOZLRFCHXLRoF XNOLR+FAEOLR
COMMON /FGAS/ FCOMGEsFCOP2GE oFSO2GE ¢ FCHXGE « FXNOGE + FAEOGE »
FCOMGHeFCO2GHoFSO2GH ¢ FCHXGH s FXNOGHoFAEOGH
FCOMGTsFCO2GToFSO2GT 4FCHXGT oFXNOGToFAEOGT
FCOMGI oFCO2GIoFSO2GT+FCHXGI oFXNOGI+FAEOGI
FCOMGRFCO2GReFSO2GR«F CHXGReF XNOGRFAEOGR
COMMON /RMOVE/ RCOMFEsRCO2F sRSOPF s RCHXE ¢ RXNOE sRAEOE
RCOMHIRCO22HIRSOPHeRCHXHsRXNOHIRAEOH,
RCOMT ¢RCO2TIRSOPTaRCHXT ¢RXNOTIRAEOT,
RCOMIWRCO2T+RSO2IsRCHXTI+RXNOI 9RAEOT
RCOMRyRCO2ZR¢RSOPReRCHXRyRXNORIRAEOR,
SO2RE +sSO02RH9SO02RTeS02R1+S02RR
AEORE +AEORHIAEORT9AEORI»AEORR

~ownewmn nNnewmn MW nwewn SN

FORMAT (6F7,3)

FORMAT (1Xo1XolXoel5Xe" Co coe s02 CH NO ®
lom AEQN,

/01Xy 14HELECTRIC 26FBe3

ZelXy 14HHEAT PLANT '6F8,430

/91X 14HTRANSPQRT, 16F8,.3

ZelXy 14HINDUSTRY v6FB8,3

Ze1Xy 14HRES . /COM, 16FBe30 1Xe1X)
FORMAT (/91X e"EMISSIONS OF SOLID FUEL"y

1 791X NBBaBORBBBBANGROBOLINBBRIN)

FORMAT (/91X 9"EMISSIONS OF LIQUID FUEL",

l /’lx."GD%%Q#buﬁﬁhﬁnﬁﬁﬂédﬁ#ﬁ#ob“")

FORMAT (/+1Xe"EMISSIONS OF GASEQUS FUEL",

1 JelXyNRBOEBLEREBEONDBGBBBDIBNpBBIN)

READ (441000) RCOMERCO2F ¢RSO2E ¢ RCHXE s RXNOE ¢ RAEQE
READ(441000) RCOMH,RCO2HyRSO2H, RCHXH ¢ RXNOH ¢ RAEOH
READ (441000) RCOMT4RCO2T9RSO2T4RCHXTsRXNOTRAEOT
READ(441000) RCOMIZRCO2I+RSO2T4RCHAXIsRXNOTZRAEQI
READ(441000) RCOMRJRCOZR4RSO2R¢RCHXRsRXNORyRAEOR
WRITE(8+2004)

FORMAT (/41X s"REDUCTION FACTORS™M,

)| JelXoNtRaponsononnoanian)

WRITE (8+2000) RCOME ¢yRCO2E sRSO2E 4 RCHXE s RXNOE o RAEOE »
RCOMHsRCO2H sRSO2HIRCHXH ¢ RXNOH s RAEOH,
RCOMTsRCO2TsRSNZ2T9RCHXT 4RXNOTsRAEQT,
RCOMIIRCO2TI4RSNO2I9RCHXT yRXNOTI +RAEOT,
RCOMRsRCO2R4RSN2R s RCHXR §RXNOR yRAEOR

READ(4,1000) FGSOREsFGSO2HIFGS02TsFGSO214FGSO2R

READ(4,1000) FGAEOE+FGAEOH FGAEOT4FGAEOT +FGAEOQR

FORMAT (/91X s"REDUCTION COSTS',
1 /elXsNeononantaaaauabn)

N&WwN -

> XX > X
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2006 FORMAT (1X41Xe1Xel7Xy "s02 AEQ!t,
1 /el1Xel4HELECTRIC s2F B4 3,
2 /elXy 1¢4HHEAT PLANT 92F8.3,
3/41 X 14HTRANSPORT, 92FBe 3,
& /41Xy 14HINDUSTRY 92FBe 3,
5 /elXy 14HRES+/7COM, 22F843, 1XelX)

WRITE (B+2005)

WRITE(B8+2006) FGSOREsFGAEOES
FGSO2HoFGAEOH,
FGS02ToFGAEOT,
FGSO2l+FGAEQI,
FGSO2RFGAEOR

newmNn

READ(441000) FCOMSE+FCO2SFsFSO2SEsFCHXSEFXNOSEyFAEOSE
READ(441000) FCOMSHsFCO2SHoFSO2SHsFCHXSHsFXNOSHsFAFOSH
READ(441000) FCOMSToFCO2SToFSO2SToFCHXSTFXNOSTsFAEOST
READ(441000) FCOMSTIoFCO2SToFSOPSToFCHXSToFXNOSTsFAEOSI
READ(441000) FCOMSRsFCO2SReFSO2SReFCHXSRsFXNOSRsFAEOSR

READ(441000) FCOMLE +FCO2LEsFSORLEGFCHXLE+FXNOLE2FAEOLE
READ(441000) FCOMLHsFCO2LHoFSO2LHFCHXLH¢FXNOLHsFAEOLH
READ(441000) FCOMLToFCO2LToFSOZLT«FCHXLT9FXNOLT9FAEOLT
READ(441000) FCOMLIGFCO2LIoFSO2LIoFCHXLI«FXNOLIoFAFOLI
READ(4+1000) FCOMLRsFCO2LR¢FSO2LReFCHXLRsFXNOLRsFAEOLR

READ(441000) FCOMGE 4FCO2GE ¢FSO02GE 4 FCHXGE « FXNOGE+FAEOGE
READ(4¢41000) FCOMGHyFCO2GHsFSO2GHsF CHXGH s FXNOGHsFAEOGH
READ(44+1000) FCOMGTsFCO2GT9FSO2GToFCHXGToFXNOGTFAEOGT
READ(441000) FCOMGIZFCORGI osFSO2GI+FCHXGI9FXNOGIoFAEOG]
READ(4+1000) FCOMGRyFCO2GR9FSO2GR+sFCHXGRsFXNOGRsFAEOGR

WRITE(8+2001)

WRITE(8+2000) FCOMSE¢FCO2SE+FSO2SE9FCHXSE+FXNOSEsFAEOSE
FCOMSHeFCO2SHIFSO2SHsFCHXSH+FXNOSHsFAEOSH)
FCOMSToFCO2SToFSO2SToFCHXST4FXNOSTSFAEQST
FCOMSI oFCO2STsFSO2STsFCHXSI+FXNOSIoFAEQST
FCOMSReFCO2SRyFSO02SReFCHXSReFXNOSRyFAEOQOSR

neEwn

WRITE(8s2002)

WRITE(8+2000)FCOMLE s FCO2LEoFSOPLE+FCHXLE 9sFXNOLEsFAEOLE
FCOMLHWFCO2LHsFSOPLHFCHXLHyFXNOLHeFAEOLHY
FCOMLToFCOPLToFSOCLToFCHXLT oFXNOLTZFAEOLTY
FCOMLI+FCO2LIoFSO2LI sFCHXLIoFXNOLIFAEOLIY
FCOMLRWFCO2LRsFSO2LRsFCHXLRsFXNOLRsFAEOLR

meLwnN

WRITE(8+2003)
WRITE(B9y2000)FCOMGE 4 FCO2GF ¢FSO02GE 4 FCHXGE ¢ FXNOGE + FAEOGE
FCOMGHoFCO2GHsFSO2GH s FCHXGH e FXNOGH s FAEOGH
FCOMGToFCO2GTosFSO2GT o FCHXGT 4 FXNOGT o FAEOGT s
FCOMGIsFCO2GToFSO2GI oFCHXGI oF XNOGI sFAEOGI
FCOMGReFCO2GRyFSO2GRyFCHXGRyFXNOGRsFAEOGR
WRITE(B8+2008)
2007 FORMAT (/1X49Xe" FRADU FRADP FRADFM™y1Xo1Xo
1 /010Xe3F11e307/01X)
2008 FORMAT (/¢n NUCLEAR EMISSIONSHY,
1 /1XsNOacnBDBIRBRCDBOBIN)
READ(441000) FRADUsFRADP ¢+ FRADF
WRITE (8+2007) FRADUsFRADP,FRADF

nNerwmn




RETURN
END
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SUBROUTINE CALEMI
COMMON /RMOVE/ RCOMEsRCORF+RSO2E+RCHXEsRXNOE+RAEDE

Newn

RCOMHeRCOZ2HIRSO2HeRCHXHIRXNOHsRAEOH
RCOMT+RCORT¢RSO2T ¢ RCHXT4RXNOTSRAEODT,
RCOMIsRCO21+RSO2TI9RCHXIsRXNOTI+RAEOT,
RCOMRIRCOZRIRSO2ReRCHXR¢RXNORIRAEOR,

6S0PREySO02RHeSOPRT 9S02RI9SOCKRY

TAEORE s AEORHAEORT 9 AEORTI 9 AFEORR
COMMON/DRU/DEMSF (5965) ¢ DEMI F (5465) yDEMGF (5¢65)
1 DEME(S+65) ¢9DEMH(S5465) +DEMIR(5465) ¢DEMI (5965) yDEMRC(54965)
COMMON / DR/ DEMSI(5465) ¢sDFEMT(5465) yDEMR(5+65) ¢NJU»

2
COMMON
COMMON

neLrwn

COMMON

COMMON

COMMON

e W newmn newn

COMMON

COMMON

COMMON

COMMON

WO~NONPIPWN nNneswmn N WwN nNewmn

DEMN(5¢65) ¢ DEMNS (54 65)

/NUC/ FRADUFRADPFRADF ¢RADUsRADP9RADF

/ENER/

/FSoL/s

/FL1Q/

/FGAS/

/ SoL/

/ L1Q/

/ GAS/

/ TO0T/

ESFEGWELFESEGFES

ESFHGELFHsEGFH,

ESFToELFToEGF T

ESFIJELFIsEGF]Ie

ESFRIELFRYEGFReENUC
FCOMSEsFCO2SE oF SOPSEFCHXSE ¢ FXNOSE s FAEOQOSE s
FCOMSHIFCO2SHFSO2SHFCHXSHeFXNOSHeFAEOSH
FCOMSToFCOPSTsFSO2ST FCHXSToFXNOSTsFAEOST
FCOMSIoFCO2SIsFS02SI4FCHXSToFXNOSI+FAEOST,
FCOMSRsFCO2SReFSO2SRyFCHXSReFXNOSReFAEOSR
FCOMLE sFCO2LEsFSO2LE +FCHXLEsFXNOLEsFAEOLE s
FCOMLHeFCOZLHoFSO2LHFCHXLLHoFXNOLHsFAEOLHY
FCOMLTsFCORLToFSO2LToFCHXLTeFXNOLTsFAEOLTS
FCOMLIWFCOZL19FSO2LIWFCHXLIsFXNOLIoFAEOLI
FCOMLRIFCOZLRIFSOCLRWFCHXLRyFXNOLReFAEOLR
FCOMGE +FCO2GE ¢ FSO2GE ¢ FCHXGE ¢ FXNOGE 9 FAEOGE s
FCOMGHsFCO2GHsFSD2GHFCHXGH s FXNOGHsFAEOGH
FCOMGTsFCO2GToFSD2GT4FCHXGT o FXNOGToFAEOGT
FCOMGIsFCO2GI sFS02GT +FCHXGI+FXNOGI+FAEOGI
FCOMGRIFCO2GRIFSO2GRFCHXGRsFXNOGR+FAEOGR
COMSE yCO2SE 4SO2SE s CHXSE ¢ XNOSE + AEQSE »
COMSHyCO2SH4S02SHeCHXSHs XNOSHeAEQSH
COMSToCO2ST¢SO2STeCHXSTeXNOSTAEOST,
COMSIC02S14S02ST9CHXSI o« XNOSI+AEOSI,
COMSReCO2SR¢SO02SReCHXSReXNOSReAEQSR

COMLE ¢CORLF ¢SO2LEsCHXLE o« XNOLE oAEOLE
COMLHyCO2LHoSO2LHe CHXLHs XNOLHsAEOLH,
COMLToCO2LT 4SO2LToCHXLT o XNOLT9AEOLT
COMLIsCO2LT ¢SO2L.T9CHXLT9XNOLTAEOLI
COMLRsCO2LR«SO02LRyCHXLR 9 XNOL Ry AEOLR

COMGE ¢ CO2GE ¢ SO2GE ¢ CHXGE ¢ XNOGE 9 AEOGE
COMGH¢CO2GH ¢S02GHs CHXGH e XNOGH s AEQOGH »

COMGT 4C02GT ¢S02GT s CHXGT 9 XNOGT+AEOGT,
COMGI+CO02GI ¢SO02GT 9 CHXGI 9 XNOGTsAEOGI
COMGR¢COPGR4S02GR e CHXGR ¢ XNOGR ¢ AEOGR
COMTOTsCO2TOT9SO02TOT4CHXTOT e XNOTOTsAFOTOT

COMSF +CO2SF 9S02SF oCHXSF ¢+ XNOSF +AEOSF o
COMLF +CO2LF ¢SOPLF ,CHXLF o+ XNOLF o+AEOLF
COMGF 3CO2GF ¢SO02GF oCHXGF ¢ XNOGF +AEOGF o
COME +CO2E +SO2E +CHXE +XNOE AEOE o
COMH  sCO2H 9S02H 4CHXH oXNOH JAFOH o
COMT +CO2T 9S02T HCHXT +XNOT +AEOT
COMI  +CO2I 9S021 +CHXI +XNOI AFOI o
COMR +CO2R 9S02R JCHXR 9XNOR 4AEOR

CALCULATION OF EMISSIONS



OO0 0

OO0
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SOLID FUEL

ELECTRIC POWER GENERATION

COMSE = ESFE # FCOMSE
C02SE = ESFE # FCOZSE
S02SE = ESFE # FSQ0ZSE
CHXSE = ESFE # FCHXSE
AEOSE = ESFE # FAEOQSE
HEAT PLANT

COMSH = ESFH # FCOMSH
C02SH = ESFH % FCOZSH
SQ0?2SH = ESFH # FSO2SH
CHXSH = ESFH ®# FCHXSH
XNOSH = ESFH # FXNQSH
AEQSH = ESFH # FAEOSH
TRANSFORTATION

COMST = ESFT # FCONST
CO?2ST = ESFY & FCO2ST
S02ST = ESFT # FSOP2ST
CHXST = ESFT # FCHXST
XNOST = ESFT ® FXNOST
AEOST = ESFT # FAEOQST
INDUSTRY

COMSI = ESFI =# FCOMSI
C02S1 = ESFI # FCO2SI
S02SI = ESFI # FS02SI1
CHXSI = ESFI # FCHXSI
XNOSI = ESFI # FXNOSI
AEQSI = ESFI # FAEOQSI

RESIDENTIAL/COMMERCIAL

COMSR = ESFR # FCOMSR
CO02SR = ESFR # FCO2SR
S02SR = ESFR # FSO2SR
CHXSR = ESFR @ FCHXSR
XNOSR = ESFR # FXNOSR
AEOSR = ESFR # FAEOSR

TOTAL EMISSIONS

COMSF =(COYSE+COMSH+COMST+COMSI «COMSR)
CO2SF =(CO?SE+CO2SH+C02ST+C02S1+CO”SR)
S02SF =(SO0PSE+S02SH+S02ST+S02S1+S02SR)
CHXSF = (CHXSE+CHXSH+CHXST+CHXSTI+CHXSR)
XNOSF = (XNOSE +XNOSH+XNOST+XNOST+XNOSR)
AEOSF =(AEOSE+AEOSH+AEOST+AEQS]+«AEOSR)

LIQUID FUEL

ELECTRIC POWER GENERATION

COMLE = ELFE # FCOMLE
Co2LE = ELFE # FCO2LE
S0?2LE = ELFE @ FSO2LE
CHXLE = ELFE # FCHXLE
XNOLE = ELFE # FXNOLE
AEOLE = ELFE # FAEOLE



OO0
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HEAT PLANT
COMLH = ELFH ® FCOMLH
COMLH = ELFH # FCOMLH
CO2LH = ELFH # FCO2LH
S02LH = ELFH # FSO2LH
CHXLH = ELLFH # FCHXLH
XNOLH = ELFH # FXNOLH
AEOLH = ELFH # FAEOLH
TRAMSPORTATION

COMLT = ELFT # FCOMLT
COo2LT = ELFT # FCO2LT
SO2LT = ELFT ® FSO2LT
CHXLT = ELFT & FCHXLT
XNOLT = ELFT # FXNOLY
AEOLT = ELFT # FAEOLT
INDUSTRY

COMLY = ELFI # FCOMLI
Co2Ll = ELF1 # FcCo2LI
SOILI = ELFI # FSo2LI
CHXLI = ELFI # FCHXLI
XNOLI = ELFI # FXNOL!
AEOLI = ELFI # FAEOLI
RESTOENTIAL/COMMERCIAL
COMLR = ELFR # FCOMLR
CO2LR = ELFR # FCO2LR
S02LR = ELFR ® FSO2LR
CHXLR = ELFR # FCHXLR
XNOLR = ELFR ®# FXNOLR
AEOLR = ELFR # FAEOLR

TOTAL EMISSIONS

COMLF (COMLE+COMLH+COMLT+COMLI+COMLR)
Co2LF (CO2LE+CO2LH+CO2LT+CO2LI+CO2LR)
SO2LF =(SOPLE+SO02LH+S02LT+502L1+S02LR )
CHXLF =(CHXLE+CHXLH*CHXLT+CHXLI*CHXLR )
XNOLF = (XNOLE+XNOLH*XNOLT+XNOLI+XNOLR )
AEOLF =(AEOLE+AEOLH*AEOLT+AEOLI*AEOLR )

GASEOUS FUEL

ELECTRIC POWER GENERAT]ION

COMGE = EGFE # FCOMGE
CO2GE = EGFE # FCO2GE
S02GE = EGFE # FSO02GE
CHXGE = EGFE # FCHXGE
XNOGE = EGFE # FXNOGE
AEOGE = EGFE # FAEOGE
MEAT PLANT

COMGH = EGFH # FCOMGH
C02GH = EGFH @ FCO2GH
S02GH = EGFH ® FSO2GH
CHXGH = EGFH # FCHXGH
XNOGH = EGFH & FXNOGH
AEOGH = EGFH # FAEOGH
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TRANS
COMGT
C02GT
S02GT
CHXGT
XNOGT
AEOGT

INDUS
COMGI
C026GI
S026GI
CHXGI
XNOGI
AEOGI

RESID
COGR
C02GR
S02GR
CHXGR
XNOGR
AEQOGR

TOTAL
COMGF
CO2GF
S02GF
CHXGF
XMOGF
AEOGF

TOTAL

ELECT
COME
Co2E
SO?2E
CHXE
XMOE
AEOE

HEAT
COMH
CoeH
S02H
CHXH
XNOH
AEOH

TRANS
CoMT
cozT
so27
CHXT
XNOT
AEOT

~-32-

PORTATION
= EGFT FCOMGT
= EGFT ® FCO2GT
= EGFT # FSO02GT
= EGFT & FCHXGT
= EGFT & FXNOGT
= EGFT # FAEOGT
TRY
= EGFI ®# FCOMGI
= EGFI # FCO2GI
= EGFI # FS026GI
= EGFI & FCHXGI
= EGFI # FNOXGI
= EGFI ®# FAEOGI
ENTIAL/COMMERCIAL
= EGFR FCOMGR
= EGFR # FCO2GR
= EGFR # FSO2GR
= EGFR & FCHXGR
= EGFR #* FXNOGR
= EGFR # FAEOGR
EMISSIONS
= (COMGE ¢+ COMGH+COMGT+COMGI+COMGR)
={CO2GE+C02GH+C02GT+C02G1+C02GR)
=(SO02GE+S02GH+S02GT+S02GI+S02GR)
= (CHXGE+CHXGH+CHXGT+CHXGI+CHXGR)
= ( XNOGE +XNOGH+XNOGT + XNOGI ¢XNOGR)
=z (AEQGE+AEOGHeAEQOGT+AEOGI+AEOGR)
EMISSIONS
RIC
= COMSE + COM|.E ¢ COMGE
= CO2SE ¢+ COZ2LE ¢ CO2GE
= S02SE ¢ SO2LE ¢ SO2GE
= CHXSE ¢ CHXLE ¢ CHXGE
= XNOSE ¢ XNOLE ¢ XNOGE
= AEQSE ¢+ AEOLE ¢ AEQGE
PLANT
= COMSH ¢ COMLLH + COMGH
= CO2SH ¢ CO2LH ¢ CO2GH
= S02SH ¢ SO02LH + SO02GH
= CHXSH ¢ CHXLH ¢ CHXGH
= XNOSH ¢ XNOLH ¢ XNOGH
= AEQOSH + AEOLH ¢ AEOQGH
PORTATION
= COMST ¢ COMLT + COMGT
= C02sT ¢ CO2LT + CO2GT
= S02ST ¢ SO02LT e SO02GT
= CHXST o CHXLT ¢ CHXGT
= XNOST + XNOLT ¢ XNOGT
= AEOST ¢ AEOLT ¢+ AEOGT



* ¢+ & b+t * 4+ ¢ 0

* & ¢ &+ &

INDUSTRY

COHI = COMSI + COMLI
Co21 = C02SI + COZ2L1
S021 = S0@2Sl + SO02L1
CHXI = CHXSI ¢ CHXLI
XNOI = XNOSI ¢ XNOLI
AEOI = AEOQOSI ¢ AEOLI
RESIDENTIAL/COMMERCIAL
COMR = ‘COMSR + COMLR
CO2R = CO2SR + CO2LR
S02R = SO2SR + SO0Z2L.R
CHXR = CHXSR ¢ CHXLR
XNOR = XNOSR ¢ XNOLR
AEOR = AEOSR ¢ AEOLR
TOTAL EMISSIONS
COMTOT =(COME + COMH
C02TO0T =(C0R2E ¢ CO2Z2H
S02TOT =(S02E + SO2H
CHXTOT =(CHXE ¢ CHXH
XNOTOT =(XNOE + XNMNOH
AEOTOT =(AEOE ¢ AEOH
RADU = ENUC # FRADU
RADP = ENUC # FRADP
RADF = ENUC # FRADF

REODUCTION OF EMISSION

SO02RE=SO02E# (1-RSO2E)
SO02RH=S02H# (1-RS02H)
SQ2RT=S02T&(1=-RS02T)
S02RI=S021#(1-RS021I)
S02RR=502R# (1=-RSO2R)

AEORE=AEOE# (1=-RAEOE)
AEORH=AEQH® (1=RAEOH)
AEORT=AEOT# (1=-RAEQT)
AEORI=AEQI® (1-RAEOI)
AEORR=AEOR® (1=-RAEOR)

DEMSF (14NJ)=CO2SF
DEMSF (2+NJ) =S02SF
DEMSF (3sNJ) =CHXSF
DEMSF (49NJ) =XNOSF
DEMSF (5+NJ) =AEOSF

DEMLF (1+4NJ)=CO2LF
DEMLF (29NJ)=S02LF
DEMLF (39NJ)=CHXLF
DEMLF (494NJ) =XNOLF
DEMLF (5+NJ) =AEOLF

DEMGF (1sNJ)=CO2GF
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COMGI
C026G1
S02G1
CHXGI
XNOGI
AEOG1

COMGR
CO2GR
SO2GR
CHXGR
XNOGR
AEOGR

CoMT
coz27
S027
CHXT
XNOT
AEQT

* &+ ¢ &+ & 0

COMI
coe2l
s021
CHXI
XNO1
AEOQ]

* ¢ O+ 4 00

COMR)
CO2R)
S02R)
CHXR)
XNOR)
AEOR)



DEMGF (2 9NJ) =S02GF
DEMGF (3+4NJ) =CHXGF
DEMGF (4 9NJ) =XNOGF
DEMGF (54NJ) =AEOGF

DEME (1 ¢NJ)=CO2E
DEME (24NJ)=S02E
DEME (34NJ) =CHXE
DEME (4 9yNJ) =XNOE
DEME (S54NJ)=AEOQE

DEMH (1 4NJ)=CO2H
DEMH (2 4NJ)=S02H
DEMH(3eNJ) =CHXH
DEMH (4 ¢NJ) =XNOH
DEMH (54NJ) =AEOQOH

DEMTR(1sNJ)=CO2T
DEMTR(24NJ)=S02T
DEMTR(3¢NJ) =CHXT
DEMTR (4 +NJ)=XNOT
DEMTR (S¢NJ) =AEOT

DEMI (1oNJ)Y=CO21
DEMI (24NJ)=S021
DEMI (34NJ)=CHXI
DEMI (44NJ)=XNO1
DEMI (S54NJ)Y=AEQI

DEMRC (1+NJ)=CO2R
DEMRC (29NJ) =S02R
DEMRC (3sNJ) =CHXR
DEMRC (4 9NJ) =XNOR
DEMRC (SsNJ) =AEOR
RETURN

END
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SUBROUTINE SUMMAT
COMMON / DR/ DEMSI(5465) sDEMT(5465) 4 DEMR{S5965) «NJ
2DEMN(5465) s DEMNS (5465)
COMMON /NUC/ FRADUJFRADPFRADF 4RADU+RADP+RADF
COMMON / FG/ FGSOZ2E +FGSO2HeFGSO2TosFOS0219FGS02R,
GSOZ2E s GSO2He GS02Te GS021e GSO2R,
FGAEOEL s FGAEOHs FGAENDT 9FGAEQTIWwFGAEOR
GAEOE s GAEOHs GAEOTsy GAEOI» GAEOR
COMMON / SUM/ SCOME ¢SCOZ2E +aSS02F ¢ SCHXE o SXNOE 9 SAEOE
. SCOMHeSCOZ2H$SS0Z2 {a SCHXHISXNOMHsSAEQH
SCOMT 4SCO2T ¢SS02TeSCHXToaSXNOTSAEDT,
SCOMI ¢SCO214SSO219SCHXT ¢ SXNOT9SAEOT
SCOMR9SCOPRISSO02RsSCHXReSXNORISAEOR,
SCOMS ¢ SCO2S¢SS02S9SCHXSeSXNOSISAEQS
SCOML ¢SCO2L 9SSO2L o+ SCHXL o SXNOLsSAEOL o
SCOMG9SCO02G9SS02GeSCHXGISXNOGeSAE UG,
SCOM ¢SCO02 +S502 ¢SCHX 9SXNO $SAEQsSGS02,SGAED
SRS024SRAEOQ
COMMON /7 TOT/ COMTOTsCO2TOTsSO2TOT4CHXTOT e XNOTOTWAFOTOTY

S WN

— OO~ &sWN

2 COMSF ¢CO2SF +S02SF oCHXSF o+ XNOSF +AEOSF
3 COMLF 9sCOZLF 9SO2LF <«CHXLF o XNOLF +AFOLF
4 COMGF 9CO2GF +S02GF o+CHXGF ¢ XNOGF +AFEOGF
5 COME  4CO2E +SO2E #CHXE o+ XNOE +AEOE
[} COMH vCO2H +SO02H ¢ CHXH +» XNOH s AFOH ’
7 COMT  9CO2T 9S02T 4CHXT +XNOT +AEOT
8 COMI  +C021 +S021 LCHXI +XNOI »AEOI
9 COMR +CO2R  9S502R CHXR o XNOR s AEOR
COMMON /RMOVE/ RCOME ¢RSOMH¢RSOMT9yRCOMI yRCOMR
2 RCO2E ¢RCO2HIRCO2TyRCOZIZRCO2R,
3 RSOZE+RSO2HIRSOP2TyRSO02I+RSO2RY
4 RCHXEsRCHXHsRCHXT ¢ RCHXI sRCHXR
5 RXNOE ¢ RXNOHoRXNOT ¢sRCNOTI ¢yRCNOR s
6 RAEQE yRAEOHWRAEOTyRAEOI yRAEOQOR
T SQ2RE +S02RHeSO02RT 9SN2RI«S02RR
8 AEORE+AEORH+AEORT s AFORTI 4 AEORR
c
o SUMMATION DER EMISSIONEN
C
Cc NACH TECHNOLOGIEN
C
C ELECTRIC
SCOME = SCOME + COME
SCO02E = SCOZE + CO2E
SSO02E = SSO2E + SO2E
SCHXE = SCHXE + CHXE
SXNOE = SXNOE ¢+ XNOE
SAEOE = SAEOF + AEOE
"
c HEAT PLANT
SCOMH = SCNHMH + COMH
SCO02H = SCN2H + CO2H
SS02H = SSpP2H + SOP2H
SCHXH = SCHXH ¢ CHXH
SXNOH = SXNOH + XNOH
SAEOH = SAEOH + AEOH
C
C TRASPORTATION
SCOMT = SCOMT + COMT
SCcn2T = Scn2T + COPT
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SS02T = SSp2T + S027
SCHXT = SCHXT + CHXT
SXNOT = SXNOT + XNOT
SAEOT = SAEOT + AEOT
INDUSTRY

SCOMI = SCOMI + COMI
SC02I = SCp21 + CO21
$S021 = Ssp2l + S021
SCHXI = SCHXI + CHXI
SXNOI = SXNOI ¢ XNOI
SAEQ] = SAEOI + AEOQ!

RESIDENTIAL/COMMERCIAL

SCOMR = SCOMR + COMR
SC02R = SCO2R ¢ CO2R
SS02R = SSp2R ¢+ SO2R
SCHXR = SCHXR ¢ CHXR
SXNOR = SXNOR ¢ XNOR
SAEOR = SAEOR + AEOR

NACH PRIMAER~-ENERGIE~TRAEGERN

SOLID FUEL

SCOMS = SCOMS + COMS
SC02S = SCcn2S + COMS
$S02S = SsS02S + S02S
SCHXS = SCHXS + CHXS
SXNOS = SXNOS + XNOS
SAEOS = SAEO0S + AEOQS
LIQUID FUEL

SCOML = SCOML + COML
SCO02L = Sco2L + COz2L
$S02L = SS02L + SO2L
SCHXL = SCHXL ¢+ CHXL
SXNOL = SXNOL + XNOL
SAEOL = SAEOL + AEOL
GASEOQOUS FUEL

SCOMG = SCOMG + COMG
SC02G = SC02G + CO026G
$502G = SS02G + S026
SCHXG = SCHXG + CHXG
SXNOG = SXNOG + XNOG
SAEOG = SAEOG + AEOG
OF YOTAL

SCO= SCOM +COMTOT

SC02 = Sco2 +CO0270T7
$S02 = SSs02 +S02707
SCHX = SCHX +CHXTOT
SXNO = SXNO +¢XNOTOT
SAEO = SAEO +AEOTOT

DEMS (1 4NJ)=5C02
DEMS (24NJ) =SS02
DEMS (3¢NJ) =SCHX
DFMS (G oNJY=SXND
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DEMS (54.NJ) sSAEDQ

DEMT (14NJ)=CO2TOT
DEMT (24NJ)=S02T0T
DEMT (34NJ)=CHXTOT
DEMT (4 4NJ) =XNOTOT
DEMT (54NJ) =AEOTOT

OO0

SRAU
SRAP
SRAF
GS0?E
GSO2H
GS0eT
GSo021

SRAY ¢ RADU
SRAP ¢ RADP
SRAF ¢ RADF
SO02E #FGSOZE
SO2H #FGSO2H
S02T #FGSO02T
S021 #FGS02I

nnn

6s021
GS02R
GAEOE
GAEOH
GAEOT

S0?21 #FGSO021

SO02R #FGSO2R

AEQDE #FGAEOE

AEOH #FGAEOH

AEOT #FGAEOT

GAEOI AEOI ®FGAEOI

GAEOR AEOR #FGAEOR
GS02=GSO2E+GSO2H+GS02T+GSN21+GSO02R
GAEO=GAEOE+GAEOH+GAEOQOT+GAFEOI+GAEODOR
$G6S02=SGS02+GS02

SGAEO=SGAEO+GAEOQ
TRS02=S02RE+SO”RH+S02RT+S0O2RI+S02RR
TRAEO=AEORE+AEORH*AEORT+AEORI*AEORR
SRS02=SRS0?2+TRSO02

SRAEO=SRAEDQ*TRAEO

IF (NJJ,NE,1) GOTO 100
TRS02=0,.0
TRAEO=0,0

100 DEMR (1 +NJ) =TRSOZ
DEMR (24NJ) =TRAEO
DEMR (3 4NJ) =GS02
DEMR (4 oNJ) =GAED
DEMN (14NJ)=RADUY
DEMN(2+NJ) =RADP
DEMN (3+4NJ) =RADF

DEMNS (19NJ) =SRAU
DEMNS (24NJ) =SRAP
DEMNS (34NJ) =SRAF
RETURN

END
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SUBROUTINE ZERO
COMMON / SUM/ SCOME ¢SCOPE ¢SSO2E 9 SCHXE 9 SXNOE s SAEOE s

SCOMH s SC02H¢SSO02HsSCHXHsSXNOH s SAEQH,
SCOMT4SCO2T4SSO2T s SCHXToSXNOT +SAEOT,

SCOMI ¢SCO021+SSO02T9SCHXI9eSXNOT9SAEOT
SCOMR¢SCO2RySSO2ReSCHXReSXNOR»SAEORY
SCOMSySCO2S+5S02SsSCHXS9eSXNOSeSAEOS,

SCOML ¢ SC021.9SS02L s SCHXL o SXNOL s SAEOL o
SCOMG9SC02GsSS02G9SCHXGsSXNOGeSAEOGy

SCOM 4SC02 +SS02 sSCHX 9SXNO +SAEQsSGSO29SGAEO,
SRS02+SRAEOQ

LOESCHEN ALLER SUMMENFELDER

SCOME=0.0
SC02E=0.0
SS0Z2E=040
SCHXE=0.0
SXNOE=0,.,0
SAEOE=0,0
SCOMH=0,0
SCO0”H=0,0
SS02H=0.0
SCHXH=0,0
SXNOH=0,0
SAEOH=0,0
SCOMT=0.0
SC02T=0.0
SS027=0,0
SCHXT=0.0
SXNOT=0.0
SAEOT=0.0
SCOMI=0,0
SC02I1=0.0
§$S021=0,0
SCHXI=0.0
SXNOI=0.0
SAEO01=0.,0
SCOMR=040
SCO02R=040
SS02R=0.0
SCHXR=0,0
SXNOR=0.0
SAEOR=0.0
SCOMS=0,0
$C02S=0.0
SS025=0.0
SCHXS=0.0
SXNOS=0.0
SAEO0S=0,.0
SCOML=0,0
SC02L=0.0
S$S02L=0.0
SCHXL=0,0
SXNOL=0,0
SAEOL=0.,0
SCOMG=0,0
SC026=0.0
SS02G=0,0
SCHXG=0.0



SXNOG=0,0
SAEOG=0,.0
SCOM =0,0
SC02 =0.,0
SS02 =0.0
SCHX =0.0
SXNO =040
SAEOQO =0.0
S6502=0,0
SGAEO=0.0
SRS02=0.0
SRAEO=0,0
RETURN
END
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