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Annex I

METHODOLOGY TO CALCULATE ADDITIONAL COMPONENT COSTS

1. The World Bank provided detailed information for each model manufactured by the six enterprises,
including (by model) the number of units sold between 2022 and 2025; volume (in litres); refrigerant and
refrigerant charge; and the baseline and target energy consumption (in kWh/year). The information
provided by the World Bank is considered confidential and is available upon request by Executive
Committee members on the understanding that the information will not be shared and will only be used to
evaluate the project.

Domestic refrigerators

2. The Secretariat used the information provided by the World Bank to calculate the eligible additional
component costs following the methodology described in table 2 of
document UNEP/OzL.Pro/ExCom/94/61. The present annex provides further explanation of the
methodology and presents the calculations for two models of domestic refrigerators; for reasons of
confidentiality, no information is provided on which enterprise manufactured the models, nor the quantity
of each model manufactured.

3. Table 2 of document UNEP/OzL.Pro/ExCom/94/61 specifies three levels (E-low, E-medium, and
E-high) based on which additional component cost per unit is provided (US $0/unit, US $15/unit, and
US $20/unit, respectively), noting that eligible additional component cost per unit is determined by the
baseline and target energy performance of the model, as described in paragraph 28 and the associated graphs
of that document.

4. Because the test conditions of 32°C used in Indonesia differ from those upon which table 2 in
document UNEP/OzL.Pro/ExCom/94/61 is based (i.e., 25°C), and because table 2 is based on a normative
distribution of domestic refrigerator models of different capacity,' the levels of E-low, E-medium, and
E-high were determined based on the U4E E-low, E-medium, and E-high at 32°C. In particular:

(a) For each model, based on the methodology explained in the U4E model regulations for
domestic refrigerators (2019),? the value for the maximum annual energy consumption
(AECwmax) was calculated at a standard test temperature of 32°C according to the following
equations:

(1) Refrigerators: AECwmax = 0.220 x AV + 137, where AV = adjusted volume (litre)
as explained in U4E’s model regulations;

(i1) Refrigerator-freezers: AECmax = 0.288 x AV + 210;
(iii)  Freezers: AECwmax = 0.268 x AV +247;

(b) AECwax, which is in kWh/yr, was adjusted to kWh/yr/litre using the equipment adjusted

! The table is based on a beneficiary that manufactures a normative distribution of domestic refrigerator models whose
kWh/year/litre has an equivalent MEPS of 1.109, which is equivalent to the low energy efficiency level for that
equipment under the United for Efficiency (U4E) assessment. The normative distribution of models, which was based
on technical subject specialist expert inputs on an overall market average for models of domestic refrigerators, assumes
10 per cent and 5 per cent of domestic refrigerator models have a capacity of 100 litres and 400 litres, respectively;
and the remaining 85 per cent of models will be in the 200-300 litre range.

2 https://united4efficiency.org/wp-content/uploads/2019/11/U4E_Refrigerators_Model-Regulation 20191029.pdf
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volume in litres; and

() This maximum value was used as E-low, with E-medium and E-high adjusted to 0.8 and
0.59 respectively of that value. For example, for a domestic refrigerator-freezer tested at
32°C with an adjusted volume of 330 litres, AECwax is equal to 305.04 kWh/year, resulting
in E-low, E-medium, and E-high of 0.924, 0.739, and 0.545 kWh/yr/litre. This
methodology was applied to each of the models of domestic refrigerators manufactured.

5. Two illustrative examples for the calculation of the eligible additional component incentive for
domestic refrigerators are given in table 1.

Table 1. Examples for the calculation of the eligible additional component incentive for domestic

refrigerator-freezers

Particulars Unit Reference | Model A | Model B

Adjusted volume Litre - 250 150
Baseline energy consumption kWh/year/litre Al 1.610 1.971
Target energy consumption kWh/year/litre A2 0.966 1.478
E-low kWh/year/litre A3 1.068 1.628
E-medium kWh/year/litre A4 0.854 1.302
E-high kWh/year/litre AS 0.630 0.961
Additional component cost US $/unit A* 7.16 6.91
Eligible additional component incentive US $/unit B=A*/3 2.39 2.30

Note: A* =15 x (A3-A2)/(A3-A4)

Beverage coolers

6. The analogous methodology explained above for domestic refrigerators was used for beverage

coolers, noting that the reference annual energy consumption (RAEC) for beverage coolers in kWh/year in
tables 5 and 6 of the model U4E regulations’ is determined according to the equation
RAEC = (2.1 +(0.006 x V¢q)) x 365, where V¢q is the equivalent volume of the compartments of the
beverage cooler with target temperature T, in litres, calculated as the gross volume x (25 - T¢)/20, in
accordance with ISO 22044.

7. This reference value was used as E-low, with E-medium and E-high adjusted to 0.7 and 0.4
respectively of that value, in line with table 10 of the U4E model regulations. For example, for a beverage
cooler tested at 25°C with an equivalent volume of 270 litres, RAEC is equal to 1,357.80 kWh/year,
resulting in E-low, E-medium, and E-high of 1,357.80, 950.46, and 543.12 kWh/year. This methodology
was applied to each of the models of beverage coolers manufactured.

8. Two illustrative examples for the calculation of the eligible additional component incentive for
beverage coolers are given in table 2.

Table 2. Examples for the calculation of the eligible additional component incentive for beverage
coolers

Particulars Unit Reference | Model A | Model B
Equivalent volume Litre - 300 200
Baseline energy consumption kWh/year Al 1,525 1,211
Target energy consumption kWh/year A2 1,098 850

3 https://united4efficiency.org/wp-content/uploads/2021/11/U4E_CommercialRefrig ModelRegulation 20230728 EN.pdf
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Annex |
Particulars Unit Reference | Model A | Model B
E-low kWh/year A3 1,423.50 | 1,204.50
E-medium kWh/year A4 996.45 843.15
E-high kWh/year A5 569.40 481.80
Additional component cost US $/unit A* 26.68 34.34
Eligible additional component incentive US $/unit B=A*/3 8.89 11.45
Note: A* =35 x (A3-A2)/(A3-A4)
Ice cream display freezers
9. The analogous methodology explained above for beverage coolers was used for ice cream display

freezers, noting that the RAEC for beverage coolers in kWh/year in tables 5 and 6 of the model U4E
regulations* is determined according to the equation RAEC = (1.0 + (0.009 x Vx)) x 365, where Vy is the
net volume of the display freezer in litres.

10. This reference value was used as E-low, with E-medium and E-high adjusted to 0.7 and 0.5
respectively of that value, in line with table 10 of the U4E model regulations. For example, for an ice cream
display freezer tested at 30°C with a net volume of 250 litres, RAEC is equal to 1,357.80 kWh/year,
resulting in E-low, E-medium, and E-high of 1,865.25, 830.38, and 593.13 kWh/year. This methodology
was applied to each of the models of ice cream display freezers manufactured.

11. Two illustrative examples for the calculation of the eligible additional component incentive for ice
cream display freezers are given in table 3.

Table 3. Examples for the calculation of the eligible additional component incentive for ice cream
display freezers

Particulars Units Reference | Model A | Model B
Net volume Litre - 300 200
Baseline energy consumption kWh/year Al 1,375 1,055
Target energy consumption kWh/year A2 950 755
E-low kWh/year A3 1,350.50 | 1,022.00
E-medium kWh/year A4 945.35 715.40
E-high kWh/year AS 540.20 408.80
Additional component cost US $/unit A* 34.60 30.48
Eligible additional component incentive US $/unit B=A*/3 11.53 10.16

Note: A* =35 x (A3-A2)/(A3-Ad)

4 Ibid.



