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Abstract A purpose of this study is to suggest distribution tariff regulation that encourages private
investment on the energy efficiency industry of Ukraine. As the electricity market reform and the
regulation introduction to encourage energy efficiency are ongoing in Ukraine, it is best time for
Korean companies to enter to the market. Therefore, studies on the regulation and the market of
Ukraine are required in advance. A simulation of private investment feasibility on AMI business is
conducted on one of 32 DSOs in Ukraine. Through the simulation, the directions of RAB tariff
regulation, which is the core of the distribution service tariff regulation, were derived. It is essential
for DSOs to permit AMI lease assets, introduced by private investors, as regulated assets while other
regulations are maintained as it is for investment. This study provides a practical basis by
presenting objective data through simulation. It is expected to be helpful for overseas expansion
of companies if the study is expanded to the various energy efficiency industries.
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Fig. 1. Structure of Smart Grid
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Fig. 2. Structure of Ukraine Electricity Market
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Table 1. Considering factors of business

Indicators

Business plan
Business type BLT(build, lease, transfer)
Service fee Meter lease fee + Service fee
Business periods |Installation: 2 yrs, Operation: 10 yrs
Guarantee of Distribution tariff regulation, reduced
revenue compensation cost from loss decrease
Risk of operation |AMI operation from SPC
Risk of business |Consistent regulation deployment
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Fig. 3. Structure of the AMI business
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Table 3. Profit and Loss Statement of a DSO
(unit: thousands USD)

. . . Items Y2019 Y2020

Table 2. RAB tariff regulation of Ukraine T —— 53,350 64,455
RAB regulations Specification of regulations Distribution of electricity 51,728 62,352
Regulatory assets Unclear for leased assets Reactive energy 1,623 2,134
Rate of return New asset:16.74%, Old asset: 3% Other operating income 5,989 10,354
Regulatory periods |2021~2023, 2024~2028, 2029~2033 Operating expenses (53,446)|  (65,980)
SAIDI: urban 150 min/yr Controlled operating expenses (22,703)|  (28,027)
rural 300 min/yr Uncontrolled operating expenses (8,344)|  (10,301)

Efficiency target Electricity loss reduction: ici
1% voltage: 4.76% (for 13 yrs) fCOCiSIeZLneCI)leggzltylotsc;:;mpensate (15,402)|  (19.014)
2 voltage: 12.61% (for 13 yrs) Amortization and depreciation (6,997) (8,638)
Depreciation Old assets: _30_ vears, linear Other operating expenses (2,372) (2,410)
New assets: different by assets Operating profit / loss 3.522 6.449
Profit/loss before tax 3,967 6,681
Net profit 3,304 5,439
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Table 4. Simulation Inputs

Input lists Specification of regulations

Meter lease: meter cost + interests for 10 yrs

AMI lease fee Service fee: $ 6 / MWh per month

AMI volume Smart meter: 600,000 ea
CAPEX of AMI  |$ 57,172 ths (1042 yrs total)
OPEX of AMI $ 19,442 ths (10+2 yrs total)

Periods Installation: 2 yrs, Operation: 10 yrs
Electricity loss reduction rate: 4%
(site survey result by engineers)
330 meter reading staffs reduction

Loss reduction

Staff reduction

Old assets: 30 yrs, linear
AMI new assets: 15 yrs, linear

15t voltage: 333,004 MWh/yr
2" voltage: 1,851,0160 MWh/yr
Current loss rate: 17.75%
Equity 20%, Debt 80%

11.3%
(Rf=2.19%, ERP=4.22%, 3=0.79)

Depreciation

Electricity
consumption

Electricity loss
Capital of SPC

WACC
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Table 5. Summary of AMI Business Simulation (DSO and SPC)

(unit: thousands USD)

Instl Y1 | Instl Y2 | Op Y1 | Op Y2 | Op Y3 | OpY4 | Op Y6 | OpY6 | Op Y7 | Op Y8 | Op Y9 | Op Y10

DSO
Sales revenue 81,549| 95,133| 106,294] 106,266| 104.324| 103,877| 103,074| 102,501| 102,215| 101.676| 101,232 103.039
EBIT 13,849| 21,804] 27,842 25141| 23585 21.969] 20379 18798 17.233] 15720 14.263] 15,014
FCFF 8718| 16,657| 34.933] 32.291| 30.803] 29.235| 27.674| 26.094| 24,507| 22.968| 21.486] 21823
FCFF by the AMI (11,182)] (3.772)] 13.408] 12,012| 11.451] 10,794| 10,156] 9,519] 8.899] 8319] 7.779] 9,041
Discounted FCFF (10,599)| (3.212)] 10260| 8258| 7.073] 5991| 5064 4265 3582 3.009] 2527| 2,639
SPC
Sales revenue 2583 7.923| 10681] 10681 10681] 10681 10,681 10,681 10,681 10.681| 10,681 10.681
EBIT 1182| 6.064] 8703] 8681 8663 8932 8964 8964 8950 8945 8925 8957
FCFF (15,686)| (10,397)] 7.801| 7.726| 7.667| 7.626| 7487 7534 7443 7421| 7361 7378
Discounted FCFF (14,869)| (8.854) 5.969] 5311 4.736] 4233] 3733 3375 2996 2684 2391 2154
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