Emission factor for the Panamanian interconnected grid

Baseline (including imports)  EF oy simpie adjusteay [{COo/MWh] Generation [MWh]

2003
2004
2005

0,7770
0,7032
0,7513

5.576.603
5.760.404
5.826.911

0,0000
0,1050
0,0547

EFOM,simp/e adjusted, y [tCO2/MWh] EFBM.ZDDS

0,7435 0,3752

Default weights

Wom = 0,50

w gy = 0,50
Default EF,, [tCO,/MWh]

Weights

wou = 0,50

wy = 0,50
EF, [tCO,/MWh]

0,5593

0,5593

Note:

Wom = 0,75
weu= 0,25

Alternative weights can be used according to the type of the project.
In case of wind ou solar projects, it should be used:

Operating margin emission factor for the Panamanian interconnected grid

Emissions

(tCO2)

Energy
Production
(MWh)

EFOM, simple adjusted, 2003
(tCO,/MWh)

}"2003

0,0000

Imports 0 0
Hydro 0 2.823.375
Thermal 2.139.121 2.753.228
TOTAL 2.139.121 5.576.603

Emissions
(tC02)

Energy
Production
(MWh)

Imports 0

Hydro 0 3.778.454
Thermal 1.557.065 1.981.950
TOTAL 1.557.065 5.760.404

EFOM, simple adjusted, 2003
(tCO,/MWh)

0,7032

Emissions
(tC02)

Energy
Production
(MWh)

EFOM, simple adjusted, 2003
(tCO,/MWh)

0,0547

Imports 0

Hydro 0 3.723.732
Thermal 1.671.503 2.103.179
TOTAL 1.671.503 5.826.911

Source

Emissions
(MtC)

Fuel
type

Emissions
(tC0O2)

Energy
production
(MWh)

Diesel Liviano 16.996,9 62.322 34.540
Diesel Marino 173.089,8 634.663 757.694
Bunker C 393.310,0 1.442.137 1.960.994
Total thermal 583.396,7 2.139.121 2.753.228

Emissions

(MtC)

Emissions
(tC02)

Energy
production
(MWh)

Diesel Liviano 13.821,2 50.678 26.864
Diesel Marino 57.506,4 210.857 248.975
Bunker C 353.326,4 1.295.530 1.706.111
Total thermal 424.654,0 1.557.065 1.981.950

Emissions
(MtC)

Emissions
(tC02)

Energy

production
(MWh)

Diesel Liviano 16.403,0 60.144 31.215
Diesel Marino 21.394,8 78.448 92.844
Bunker C 418.066,6 1.532.911 1.979.120
Total thermal 455.864,4 1.671.503 2.103.179

CND - "Centro Nacional de Despacho Panama": Estadisticas\Comportamiento del Sistema. Available at http://www.cnd.com.pa.
COPE - "Comision de Politica Energética": Compendio Estadistico Energético 1970-2004. Available at http://www.mef.gob.pa/Cope.
COPE: "Emisiones de CO,".




Build margin emission factor for the Panamanian interconnected grid

Start year Energy

Emissions Emissions Accumulated Accumulated Accumulated
Power plant of Production (MiC) (tCO2) emissions generation generation
operation (MWh) (tCO2) (MWh/year) (%)

EF g, 5.piants, 2005
(tCO,/MWh)

Imports 0 0 0%

Hydro 3.723.732 0 0

Thermal 2.103.179  455.864  1.671.503

TOTAL 5.826.911 455.864  1.671.503 7/ /7 /7 /7777777777777
1 Pedregal Power 2002 379.494,5 61.823 226.685 226.685 379.494 6,51%

ACP - Autoridad
2 del Canal de 2000-2002 395.243,9 107.183 393.005 619.689 774.738 13,30%
Panama #3,4

BLM - Central 9
3 de Enero (JB) No 2000 28.889,7 5.020 18.405 638.094 803.628 13,79%
9

AES Panama -

4 Esti 2003 660.072,6 0 0 638.094 1.463.701 25,12%

AES Panamé -
Bayano
5 Expansion 2003-2004 236.868,1 0 0 638.094 1.700.569 29,18%
(150MW --
>260MW)
Source
CND - "Centro Nacional de Despacho Panama": Estadisticas\Comportamiento del Sistema. Available at http://www.cnd.com.pa.

COPE - "Comisi6n de Politica Energética": Compendio Estadistico Energético 1970-2004. Available at http://www.mef.gob.pa/Cope.
COPE: "Emisiones de CO,".

Lambda 2003

Sources on margin (hours)
Low-cost / must-run |Other |Total
0| 8.760| 8.760

Total LCMR (MWh)
2.823.375
LCMR bound (MW)
322,30308

Mw

}"2003

0,00%

0 8760
Hours

Source: Calculated with data from the CND - Centro Nacional de Despacho Panama, pers. comm. Mr. Victor Gonzalez (e-mail
subject "Panamanian electric grid", 05 October 2006)




Lambda 2004

Sources on margin (hours)
Low-cost / must-run |Other |Total
922| 7.862| 8.784
Total LCMR (MWh)
3.778.454

Mw

LCMR bound (MW)
433,47404

10,50%

0 8784
Hours

Source: Calculated with data from the CND - Centro Nacional de Despacho Panama4, pers. comm. Mr. Victor Gonzalez (e-mail
subject "Panamanian electric grid", 05 October 2006)
Note: Leap year

Lambda 2005

Sources on margin (hours)
Low-cost / must-run |Other |Total

478| 8.258| 8.736
Total LCMR (MWh)
3.723.732

Mw

LCMR bound (MW)
427,46419

o

8736
Hours

Source: Calculated with data from the CND - Centro Nacional de Despacho Panama. jan/feb: pers. comm. Mr. Victor Gonzélez
(e-mail subject "Panamanian electric grid", 05 October 2006); mar-dec: "tabla_para_sistema". Available at
http://www.cnd.com.pa (Estadisticas\Comportamiento del Sistema). Accessed in October 2006.

Note: Data for 31 October 2005 was not available
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CO, emissions of the Panamanian interconnected grid in 2003

A

EEF%&

)

|

ﬂ
P

== 2o SrSS = S
% O 0 T eman S _j_
_—ﬁ 3 i T Hizm T Find 0 = oowe
-
":‘-:E
e i : ;*" :ﬁ '.!'L: EE= T2 e
i Tl =i 7 (X223
sa4 L —T - S 7 - s
E L ] "4 L TR e . E
- T 5
ﬁ S neal = e =55 o :E [ToL:] T
e : 0 ,:::% % E “?E o P Fre

Source: COPE




CO, emissions of the Panamanian interconnected grid in 2004
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CO, emissions of the Panamanian interconnected grid in 2005
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