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IV Goals of Enabling PV Iran

Iran faces an increasing energy demand that cannot be met by conventional energy sources
only. Renewable Energy is an economic option when compared with the generation costs of
conventional energy. Furthermore, the country has great solar energy potential that can be
used. Hence, the main objective of ENABLING PV is to contribute to the sustainable
deployment of renewable energy in Iran.

The project is funded by the German Foreign Office and is led by the German Solar
Association (BSW-Solar) in cooperation with the consulting firm eclareon, the Iran-Wind
Group and Pfliger International. The study aims to establish a long-term cooperation with

solar energy companies and industry associations in Iran.

Within the project the processes of investments and project development of PV power plants
in Iran were analyzed. This includes the identification of the legal and administrative
framework and the description of the two most viable business models for solar PV. For this
ENABLING PV IRAN focused on the following activities:

» Description of the most viable business models for solar PV

» ldentification of the legal and administrative framework for each identified business model
and the barriers hindering its implementation

» Formulation of recommendations to remove these barriers

* Presentation and discussion of the project results with decision makers in order to give
input to the optimization of the legal framework. This was done through a workshop in
Teheran

« Dissemination of the project results with local and international investors

» Strengthening the cooperation and transfer of knowledge between relevant stakeholders
in Iran and Germany

The study was developed through desk research and interviews with market experts,

legislators and project developers using standardized interview guidelines. Plausibility

assumptions and an analysis of barriers helped to formulate recommendations for policy

makers and politicians. Sample calculations of typical projects including cash flow modelling

and sensitivity analysis provided an outlook for profitability changes according to changes in

system prices, energy yield or remuneration and thus a first guideline for investors. The

preliminary results were presented at an event in Teheran on the 21. December 2015 and

discussed relevant stakeholders in Iran.

12



V Executive Summary

Iran’s potential for PV is extremely high, having an excellent solar irradiation and high
electricity demand. Yet, as Iran is still an infant renewable energy market, there are big
challenges to PV investments that need to be overcome. The macroeconomic situation of the
country (i.e. high inflation rate, limited access to international finance) and the universal
electricity subsidies constitute a difficult framework for the PV development. In addition,
knowledge on technology and installation is still limited, thus a strong impetus has to be done
on training and qualification. On the other hand, the new support scheme with cost-covering
and very attractive Feed-in-Tariffs builds a strong base for an emerging PV market,
especially when the trade restrictions will have been removed.

The financial analysis of the two cases of the PPA business model (50 kWp and 5 MWp
installations) shows that the high interest rate is the key challenge that limits the investments
in the PV sector unless financing of the National Development Fund (NDF) can be used. By
calculating with a low interest rates of 6% by funds of the NDF, the analyzed market
segments are highly profitable (equity IRR between 30 and 36%) and promise short payback
periods around 8 years.

Thanks to the great efforts of the Renewable Energy Organization of Iran (SUNA), for large-
scale PV power plant above 100 kWp, there is a fairly well standardized process defined
which gives confidence to investors and EPCs. The duration of a project development is
estimated to be more than one year, still SUNA strives for more efficient and quicker
approval processes. For smaller installations, also regional DSOs are involved. SUNA is still

working on standardizing this process.

As long as the identified barriers are not linked to the trade restrictions or the fossil subsidies,
they can be tackled by regulators quickly and worked around by investors with some
investment in time and money. Main challenges are a better access to national financing,
transparent planning processes for the Feed-in-Tariff-funding, uniform standards for
contracts, approvals, studies, norms and procedures and — above all — a communication
campaign for inspiring the Iranian public on the great potential of solar energy and the

serious ambition to let the market grow.

In addition, Iran’s new commitment at the COP 21 is another good sign that renewable
energy, as a powerful instrument to reduce Greenhouse Gas (GHG) emissions, will get a

true chance to make their inroads in the Iranian energy mix.

13



1. Introducing Iran

The Islamic Republic of Iran with an area of 1,648,196 sq. km is located in South-West Asia.
With an estimated Gross Domestic Product (GDP) of US$406.3 billion, Iran is the second
largest economy in the Middle East and North Africa (MENA) region after Saudi Arabia. The
country, which is the second populous country in the region after Egypt, had an estimated
population of 78.5 million in 2014 and is characterized by its high youth population with about

60% of people estimated to be under the age of 30.

Iran’s economy is characterized by its large hydrocarbon sector, small scale agriculture and
service sector, as well as a noticeable state presence in manufacturing and financial
services. The country ranks second in the world in natural gas reserves and fourth in proven
crude oil reserves.? Additionally, Iran has the world’s largest zinc and the second-largest
copper reserves, with also important reserves of iron.> Despite this, economic activities and

government revenues still depend to a large extent on oil revenues.”

After two years of recession, the economy expanded by 3% in 2014. It is foreseen that the
GDP growth rate will rise to 5.8% and 6.7% in 2016 and 2017, respectively, as oil production

reaches 3.6 and 4.2 million barrels per day°.

The state continues playing a key role in the economy with public banks controlling the
financial sector and large public and parastatal enterprises dominating the manufacturing

and commercial sector® (e.g. 60% of the manufacturing sector belongs to the government’).

In March 2010, the Iranian parliament ratified the Targeted Subsidies Reform Act calling for a
gradual increase of energy prices within a five- year period (2010—2015).8 The reform was
implemented according to its 20-year vision plan. In its first phase, the indirect subsidies
which were estimated to be equivalent to 27% of GDP in 2007/2008 (approx. US$ 77.2
billion), have been replaced by a direct cash transfer program to Iranian households. The
program focuses on essential products and services such as petroleum products, water and
electricity which resulted in a moderate improvement in the efficiency of expenditures and
economic activities. The second phase is still under review and it would involve a more

gradual fuel price adjustment and the improvement targeting the cash transfers to low-

z http://www.worldbank.org/en/country/iran/overview (Visited on 11/12/2015)

Ibid.
3 http://www.investiniran.ir/en/sectors/industry (Visited on 11/12/2015)
; http://www.worldbank.org/en/country/iran/overview (Visited on 11/12/2015)

Ibid
6 http://www.worldbank.org/en/country/iran/overview (Visited on 11/12/2015)
! http://en.iccima.ir/regulations/foreign-investment-laws-in-iran/item/8989-investing-opportunities.html (Visited on
11/12/2015)
8 Farzad Jafarkazemi (2014)
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income households.? One of the implementations resulting from this reform plan will be the

development of renewable energy plants for electricity generation.™

The country faces a fast growing demand for electricity and the average rate of electricity
generation growth was 5% per year in the last 10 years™. The country should generate 5 GW
each year to supply the demand for the coming years.*? Since the beginning of the subsidy
reform, the prices of electricity and water were increased and they will continue to rise
gradually only to cover full cost price. The reform was a major change and opened a new era
for both energy conservation and the use of renewable energy technologies to generate

electricity in Iran, which has a long history of heavily subsidizing its energy.™

Although Iran has great potential for solar power generation, there has been little
development in the solar field so far. The main reason is the plentiful oil and gas reserves in
the country which led to the low price of fossil fuel for electricity generation. In order to
stimulate private sectors, some new incentives have been determined to make solar energy
a competitive energy resource for nonrenewable power plants. Nevertheless, the
government needs to develop reforms to promote competition, rationalize licensing and
authorization requirements, reduce the imprint of State-Owned Enterprises in the economy,

and improve the financial and banking sector™.

1.1 Iran-Germany Relation

Diplomatic relations between Germany and Iran were established in 1952. In this year the
Iranian legation was opened in Germany.' Germany was one of the main trading partners of
Iran for many years. Apart from the economic sector, there was a close cooperation in the

educational field.

German exports to Iran increased by 30% in 2014, compared to the previous year, and
German imports from Iran grew by 8% within the same period. The bilateral trade
corresponded to EUR 2.69 billion in 2014, an increase 27% in comparison to previous the

year.*

Despite the recent indemnities in the two countries’ relations, the reputation of German

companies’ quality is still very important for Iranians. German companies are among the

9 http://www.worldbank.org/en/country/iran/overvie (Visited on 11/12/2015)
10 https://www.imf.org/external/pubs/ft/wp/2011/wp11167.pdf (Visited on 11/12/2015)
1 http://amar.tavanir.org.ir/pages/report/stat93/rahbordi.pdf (Visited on 11/12/2015)
12 http://asreenergy.ir/(S(Imwixfa54ez4cq55e4fdxvar))/Default.aspx?NSID=5&SSLID=46&NID=206988 (Visited on
11/12/2015)
13 Farzad Jafarkazemi (2014)
14 http://www.worldbank.org/en/country/iran/overview (Visited on 11/12/2015)
15 http://www.auswaertiges-amt.de/EN/Aussenpolitik/Laender/Laenderinfos/01-Nodes/Iran_node.html (Visited on
11/12/2015)
16 http://www.auswaertiges-amt.de/EN/Aussenpolitik/Laender/Laenderinfos/01-Nodes/Iran_node.html (Visited on
11/12/2015)
15



most trustworthy companies in Iran and the resumption in the economic relations is
expected. In order to remedy shortcomings, Iranian companies are willing to import foreign

investment, technical know-how as well as machinery and equipment.
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2 Electricity Market Profile in Iran

2.1 Electricity Market

Before restructuring the electricity market of Iran in 2004, the government worked as a
monopoly with sole responsibility of generation, transmission and distribution. Due to the
high consumption growth of electricity and the necessity to enhance private investment, the
The Electric Holding Company of Generation, Transmission & Distribution Company
(TAVANIR) took some steps to a reforming mechanism of power market starting in 2001.
The initial objectives were set to prosper competition in the market, increase the share of
private investment in power plants and to improve the efficiency in electricity generation. One
decade after implementing the competitive basis of electricity market, most of the market
players are still governmental or semi-governmental. The current structure of the electricity
market is organized as follows:

a. Electricity Generation
Electricity is provided by i) state owned power plants which are administered by TAVANIR
and affiliated Regional Electric companies, ii) hydroelectric power plants under the control of
the Deputy of Water and Sewage of Ministry of Energy (MoE), iii) private owned power
plants, iv) large industries, and vi) the Atomic Energy Organization which manages the
nuclear power plant in Iran. Privatization in generation started by contracting Energy
Conversion Agreements (ECAs) and continued by developing some Build-Operate-Transfer
(BOT) and Build Own Operate (BOO) projects with private investors. In 2013, TAVANIR
tendered and sold some of its power plants and increased the share of private electricity

generation to 41% of the total installed capacity’.

b. Transmission
In each Regional Electric company there is a department under the title of “Deputy of Power
Transmission” or “Deputy for Operation” which is responsible for maintenance, operation and
development of transmission lines and sub-stations. Because all 16 Regional Electric
companies are owned and administered by TAVANIR, the transmission sector is still

considered as a regulated monopoly.

c. Distribution
With reference to the legislation approved by the parliament in 2005 known as
“Independency Act of distribution companies”, all transmission companies are responsible for

the development, operation and maintenance of transmission facilities and must work as

" Research calculation based on the “Iran Energy Balance (2013)”
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non-governmental entities. During the privatization, about 60% of these companies were

transferred to a private holding company®® and the other remained in TAVANIR.

d. Market Management and Regulatory Framework
The Iran Grid Management Company (IGMC) was funded as a state-owned company to
handle the power market and operate the electricity network in 2004. The main objectives
and the scope of activities of IGMC are: conducting and monitoring the production and
transmission of the national network, developing competitive electricity market in generation
and distribution, as well as adopting policy-induced participation of private sector into the
market®. The market regulation is administrated by the Electricity Market Regulatory Board,
which is a group of experts assigned by the Minister of Energy to monitor market

performance and to revise the market operation rules and procedures.

Article (G), note 12 of 2004 budget law
"Since 2004, the Iran Power Transmission, Generation and Distribution
Company (TAVANIR) is authorized to purchase the whole shares of one of its
subsidiaries through its own financial resources, and transfer the entire tasks of
national grid management, all the transactions, and establishing the power

market and transit to this company."

18 http://sabainv.com/570_ 3+ sus-a2055 .html (In Persian- Visited on 14/12/2015)
19 http://www.igmc.ir/en#177930-introduction (Visited on 13/12/2015)
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2.2 Electricity Trade
The electricity trade in Iran is performed in the following three mechanisms®:

a. Day Ahead Power Market
Figure 1 shows the basic operational diagram of Iran’s power market. Sellers are state-

owned regional electricity companies and other private companies which got a license from
the Ministry of Energy to offer electricity in the power market. Sellers bid in the market for
different quantity level and compete for the bidding price. Sellers which are state owned
electricity companies offer the demanded blocks and finally the market clears for the
matching points and notifies both seller and buyer. The main characteristic of the power
market is that the bidding price is regulated and must be respected in a predefined certain

cap. Moreover, they are paid for capacity tariff which compensates the investment cost of

generation with a periodic escalation basis.
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Figure 1 Operation of the power market in Iran*!

20 http://www.igmc.ir/fen/Company-units/Deputies/Electricity-Market/Market-in-depth (Visited on 11/12/2015)

2 http://news.tavanir.org.ir/papers/paper_detail.php?id=7676 (In Persian- visited on 11/12/2015)
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b. Power Exchange
In the Iran Energy Exchange (IRENEX), the electricity trade is done through contracts with
the purpose of real power delivery in the future. The main specification of the electricity pool
is the unregulated bidding and offering mechanism in a competitive basis. It must be noticed
that only the private independent power generators can participate in the IRENEX.

c. Bilateral Contracts
Another possibility in the power market is that both, the producer and the consumer,
negotiate for specific capacity of electricity in a bilateral contract. Therefore, the price is
defined during the negotiation without any regulation. However, the transaction has to be
approved by the system operator (IGMC). Bilateral contracts are in their infant stages in
which by subsidized tariff for final consumers there is a limited motivation to secure their
needs by negotiation.

Governmental
WA —-d | powerplants
(Off-taker in PPA contracts) (including
"""""""""" — <— Hydro and
(Off-taker in renewable | [====<= > them;:rlwg:)st))wer
PPA contracts) B
A A * <
s 9 = =< | Independent
Private power — power plants
plants with =<p
PPA '
agreements A A a~
]
'
’ wlp Energy
1 ‘ . ’ Monetary
compansation
Regional Regional Public owned R o | Distribution
» Utility transmission |——{ power plants Large
Consumers P s companies companies companies 'd (Industry) == T o
< --} ransmission
Regional Electricity
companies

Figure 2 Overview of energy and monetary flows in power industry22

Figure 2 illustrates the process and flow of energy and monetary payments including all
governmental and private entities. All generation companies, including public regional
electricity companies, deliver their electricity to the market and compete for the price and
guantity of the sale. It should be noticed that TAVANIR works as off-taker in power purchase
agreements (PPA) in the power industry and usually participates in the competitive market
on behalf of other private power plants that have PPA contract. Currently, independent
thermal power plants benefit of a 5-year PPA. After the PPA period, they directly sell the

electricity to the wholesale electricity market, energy exchange or to the potential customers.

Likewise, for renewable resources the Iran Renewable Energy Organization (SUNA) has the

role of ‘planning, policy making, providing solutions and publicizing of information in this

2 http://news.tavanir.org.ir/papers/paper_detail.php?id=7676 (In Persian- with some updates for recent changes
- Visited on 11/12/2015)
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field”. SUNA is assigned to facilitate private investment in this sector and works as
electricity off-taker from the renewable generators. SUNA proposes and develops the legal
and financial settings in annual Budget Acts and Five Year Development Plans (FYDPs).

2.3 Electrification Rate

Iran uses a mass transmission network which covers 100% of all urban areas. However, the
electrification of rural areas has been a long term objectives in different FYDPs. Due to the
vast distribution of villages over the country, rehabilitation and renovation of the network
constitutes a major priority of TAVANIR’s annual development programs. Besides this, in
March 2013 about 603 villages with less than 20 households did not have access to the Grid
which results in 98.9% electrification rate for villages, corresponding to 10.000 households
not having electricity (see Table 1). The electrification performance in a longer period reveals
that the average of the annual electrification growth rate was about 0.9% during 2009 to
2013 (see Table 2).

Table 1 Electrification rate in Iran’s rural areas (2013)

Number of Number of
villages households

4133293 41954 4133293

14313 161769 13710 151821 95.8 93.9

56267 4295062 55664 4285114 98.9 99.8

Reference: Iran’s Energy Balance (2013)

Table 2 Average annual electrification growth rate (2009-2013)

0.88%

0.17%

Reference: Research calculation based on ‘Iran’s Energy Balance’ (2013)

2.4  Electricity Consumption per Sector

According to the total electricity consumption in the different sectors in 2013, the industrial
and residential sector have the largest share with 34.6% and 31.7% respectively, followed by
the agricultural with 16.3%, the public with 8.8% and the commercial sector with 6.6% (see
Table 3 and Figure 4). Other sectors including transport represented about 2% of the total
electricity consumption in that year. The consumption growth illustrated in Figure 3 shows
that the average of annual consumption growth rate for the period 2005-2013 was about

3 http://www.suna.org.ir/fen/history (Visited on 13/12/2015)
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4.8%, where the agricultural sector had the highest growth rate equal to 8.1%. The
residential and industrial sectors had 4.3% and 5.6% growth rate over the period 2005 to
2013, respectively.

Table 3 Electricity consumption per sector in different years (GWh)

44108.3 16350.0 8541.7 43014.6 16469.4 44138  132897.8
33.2% 12.3% 6.4% 32.4% 12.4% 3.3% 100.0%
55629.6 21826.6 11015.3 54605.4 21405.1 39564  168438.3
33.0% 13.0% 6.5% 32.4% 12.7% 2.3% 100.0%
64378.9 17830.9 13376.6 70310.6 33103.1 40878  203088.0
31.7% 8.8% 6.6% 34.6% 16.3% 2.0% 100.0%

*including petrochemical companies
Source: Iran’s Energy Balance (2013)

Figure 3 Electricity consumption growth rate (2005-2013) %

2 http://www.suna.org.ir/fen/history (Visited on 13/12/2015)
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Figure 4 Share of electricity consumption per sector (2013)%

Before the energy market liberalization in 2011, and due to the high subsidy in the electricity
market, the tariffs were not a determinant factor for the consumption. With the increase of the
tariff in 2011 by 96.2%, the power market faced a collapse in the consumption. Hence, the
consumption decreased by 0.2% in 2011 compared to 9.3% in 2010. However, in the
following years the tariffs did not see major changes and the electricity consumption returned
to its long term growth rate of about 5% (see Figure 5).
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Consumption growth (%) | 8,8% | 5,4% | 6,0% | 4,3% | 9,3% |-0,2% | 5,6% | 4,6%
= Electricity tariff growth (%) | 0,5% | 8,0% | 5,8% | -5,4% |26,5%|96,2%| -0,6% | 2,8%

Figure 5 Electricity consumption growth rate and percentage changes of the electricity tariff*®

5 http://www.suna.org.ir/fen/history (Visited on 13/12/2015)
% Ibid
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2.5 Electricity Tariffs

2.5.1 Electricity Tariff Structure

The electricity pricing policy is usually proposed by the Ministry of Energy (MoE) in the
annual budget law in accordance with the relevant five-year development plans. The pricing
mechanism differs in each consuming sector. The agricultural sector has the lowest tariff and
commercial sector (categorized in other sector) has the highest one. Until 2010, the
electricity tariffs did not have significant changes for several years because the policy makers

supported the fixed price regime in the energy market.

Table 4 Electricity tariff in each consuming sector and weighted average tariff- RIs’/kWh (2005-2013)

102.7 176.8 21.6 201.4 449.6 152.0
102.9 181.7 21.3 200.4 541.2 152.8
124.7 159.6 21.0 205.9 508.0 165.0
119.4 228.0 22.0 204.7 407.1 174.5
129.0 152.0 21.0 206.0 501.0 165.0
142.3 226.5 46.8 263.6 599.1 208.7
334.8 501.6 125.7 441.9 1275.3 409.5
337.5 491.0 131.1 427.5 1339.5 407.0
346.7 516.3 133.4 442.6 1342.2 418.5

* including commercial customers

Reference: Iran’s Energy Balance (2013)
In 2010 the parliament approved the Subsidy Reform Act to be implemented over the 5th
five-year development plan. In the first year, the average electricity tariff doubled (increased
from 208.7 RIs/kWh in 2010 to 409.5 RIs/kWh in 2011-see Table 4) with the highest increase
for the agricultural sector (by 268%). This sector had benefited the high electricity subsidies.
The residential tariff was determined below the average price; however, the reform defined it
in a multi-tier form based on the monthly consumption level where the price for households

increases in relation with the consumption?’.

Table 5 Residential electricity tariffs in non-tropical regions (2015)

Reference: TAVANIR’s Electricity Tariff website™ (visited in 11/12/2015))

2T At the same time, hot climate regions where the consumption of electricity due to wide uses of cooling
sg/stems are significantly higher than the average of country, got a predetermined discount.
% http://bahaye_bargh.tavanir.org.ir/ (Visited on 11/12/2015)
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Table 5 shows the multi-tiered electricity tariff for household consumption in 2015 approved
by the Ministry of Energy. Therefore, the tariffs for household with less than 200 kWh per
month is low, whereas for the next 100 kWh, the tariffs increases rapidly to more than 7
times in high consumption rate (more than 600 kWh per month).

In the public sector, the proposed tariff structure is completely different for small scale (less
than 30 kW) and for large scale demands (more than 30 kW). For large scale consumers,
TAVANIR charges a fix cost for available capacity (demand) during the year. To secure the
amount of capacity, an additional payment is required regardless of the energy consumption
level. Additionally, a variable tariff per kWh is charged to cover the realized electricity
consumption (see Table 6).

In case of small scale consumption, the tariff structure is based on the variable tariff without
the additional payment for the capacity (demand). The tariff codes in the table, refers to the

type of public organization defined specifically in the instruction of TAVANIRZ.

The tariff structure for agricultural and industrial sectors follows a similar formula as the
public sector but at different rates and categories. In summary, the public sector pays higher
tariffs than the industrial sector. Agricultural customers benefit from the lowest capacity

charge and electricity tariff in all categories (see Table 6, Table 7 and Table 8).

Table 6 Electricity tariff structure for public sector (2015)

Energy Fee in different load Energy Fee in different load factor
C it
apacly factor®® (RIs/kWh) Capacity Fee (RIs/kWh)
Fee
Lowload Highload Mid load (RIs/kw) Lowload Highload Mid load
(RIs/kwW)
period period period period period period
Option
44640 818.5 3274 1637 - 967 3868 1934
Option
37200 253.0 1012 506 - 327.5 1310 655
17856 141.5 566 283 - 179 716 358

Reference: TAVANIR’s Electricity Tariff website™ (visited in 11/12/2015)

2 For example Code A-2 includes all ministries, governmental organizations, municipalities, suburban street
Iights, research institutes, hospitals, etc.
%9 Each day, the high load factor is equal to 4 hrs. and the medium load factor is equal to 8 hrs. which remains
12 hrs. in a day with low load period. The exemption is the total annual period in each region, where the high load
factor must not exceed 1460 hours.
3 http://bahaye_bargh.tavanir.org.ir/ (Visited on 11/12/2015)

25



Table 7 Electricity tariff structure for the agricultural sector (2015)

o Energy Fee in different load factor
Energy Fee in different load factor
Capacity Capacity (RIs/KWh)
Fee Low Fee
High load Mid load Low load Highload  Mid load
RISKW)  load 9 (RIS/KW) 9
. period period period period period
period
- 110 220 55 - 110 220 55
16368 213 426 106.0 - 266 532 133
27280 279 558 139.5 - 416 832 208
- 416 832 208

Reference: TAVANIR’s Electricity Tariff website™ (visited in 11/12/2015)

Table 8 Industrial electricity tariff structure (2015)

Energy Fee in different load factor Energy Fee in different load factor
Capacity in different load factor (RIs/kWh) Capacity in different load factor (RIs/kWh)
Fee Low Fee
High load  Mid load Lowload Highload Mid load
(RIs/KW) load & ' (RIS/KW) W 9 !
) period period period period period
period
Option 1 47616 506 1012 253
Option 2 17856 581 1162 290.5 - 655 1310 327.5
Option 3 - 641 12823 320.5
Option 1 26784 298 596 149
Option 2 13392 358 716 179 - 403 806 210.5
Option 3 - 403 806 201.5

Reference: TAVANIR’s Electricity Tariff website™ (visited in 11/12/2015)

Commercial customers with more than 30 kW demand (see Table 9), have variable tariff
rates depending on the hourly load factor and fixed capacity charge for guaranteed capacity
(demand). However, for customers with less than 30 kW demand a different mechanism
based on the multi-tier tariff structure is defined without any fix payment for demand (see
Table 10).

82 http://bahaye_bargh.tavanir.org.ir/ (Visited on 11/12/2015)
% Ibid
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Table 9 Electricity tariff in other sectors* for demands more than 30 KW (2015)

Low load period High load period Mid load period

_ 3274 1637 29760

*including commercial customers

Reference: TAVANIR’s Electricity Tariff website® (visited in 11/12/2015)

Table 10 Electricity tariff in other sectors* for demands less than 30 kW (2015)

*including commercial customers

Reference: TAVANIR’s Electricity Tariff website® (visited in 11/12/2015)

Article 1 of the Reform Act emphasizes that the average domestic sales price of electricity
would be adjusted gradually until the end of the 5th five-year development plan up to a level
which shall be equal to the full cost price®.

The full cost price includes the total of energy conversion, transmission and distribution costs
plus the fuel cost. For the purpose of fuel cost calculation, the Reform Act considered 38%
efficiency in generation for the first year of implementation and defined an average increase
of 1% in each year up to the end of 5th five-year development plan.

The nominal electricity tariffs in all consuming sectors over the period 2005 to 2013 are
showed in Figure 6 and the inflation adjusted tariffs using a consumer price index (real
electricity tariffs) in Figure 7. It can be seen that the nominal tariffs grew along with the
implementation of Reform Act after 2010 and the real prices decreased as a result of high

inflation rate imposed to the economy during the same period.

2: . http://bahaye_bargh.tavanir.org.ir/ (Visited on 11/12/2015)
. Ibid
% Reference: ‘Iran~The Chronicles of the Subsidy Reform’- IMF Working Paper- Guillaume et al. (2011)
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2.5.2 Electricity Price Structure of PV Power Plants

In July 2015, the Ministry of Energy introduced a new Feed in Tariff (FiT) for electricity
generated from renewable resources. The new FiTs are differentiated for each type of
technology (renewable resources and waste heat recovery plants) and the duration of the old
5-year Power Purchase Agreement (PPA) was extended to 20 years. These substantial

changes, improved the economy of investment in renewable energy sector.

In addition, to avoid the exchange rate and inflation risk for investors, the adjustment formula
is defined in PPA contract in accordance with Article 133 of the 5th five-year development
plan and its following executive instruction (see chapter 3 for a detailed explanation of new

PPA and the escalation formula).

37 Reference: Iran’s Energy Balance (2013)
¥ Reference: Iran’s Energy Balance (2013) and http://www.cbi.ir/category/1624.aspx
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For example, in a hypothetical 5 MW PV project with 6,750 RIs/kWh contract tariff and pre-
assumption of the inflation rate of 13% and annual growth rate 8% for Euro/Rial exchange
rate, the adjustment coefficient for the first operation year would be equal to 1.0948.
Therefore, the electricity tariff would be equal to 7,390 RIs/kWh (6,750 x 1.0948) (see Table
10 for sample calculation of the first five-years).

Table 11 Tariff escalation calculation for a hypothetical 5 MW PV project

100 113 128 144 163 184
32,000 34,560 37,325 40,311 43,536 47,018
1.00 1.09 1.20 1.31 1.44 1.57
6,750.0 7,389.7 8,089.9 8,856.5 9,695.8 10,614.6

* Inflation rate is assumed 13% **Annual Euro/RIs growth rate is assumed 8%

Source: Research calculation

2.6  Electricity Mix and Share of Renewable Energy

Iran holds the fourth-largest oil reserves in the world and the second-largest gas reserves.
The abundant subsidized oil and natural gas caused renewable energies (except hydro
power plants) to not have a significant role in Iran’s electricity generation. The capacity of
installed conventional power plants increased about 70% from 2005 to 2013, reaching 70
GW in the last year (see Table 12). In 2013, the gas turbines constituted 35.2% of the
installed capacity and the combined cycle and steam power plants had 25.4% and 22.5%
respectively. Conventional hydro power plants operating on the large dams had 14.5% and
diesel plants constituted less than 1% of the total capacity of the network in 2013. The 1020
MW nuclear power plant in south of Iran was installed in 2011 which left the remaining share

to other renewable technologies to 0.2% in 2013 (Figure 8).

Table 12 Nominal installed capacity and electricity generation (2005 and 2013)

Capacity (MW) Generation (GWh)

Generation (GWh)

Capacity (MW)

15578.0 93382.8 15829.2 89664.0
12049.3 32128.9 24714.7 66038.8
6831.7 36194.0 17849.1 87135.1
493.1 212.0 439.4 71.1
6043.9 16100.2 10266.0 14582.0
47.6 71.0 110.1 375.6
0.144 0.000 0.069 0.068
0.0 0.0 1020.0 4545.8
0.0 0.0 6.9 20.8
41043.7 178088.8 70235.5 262433.3

Source: Iran’s Energy Balance (2013)
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Figure 8 Electricity generation capacity mix (2013)*

2.7 Solar Market Today
2.7.1 Solar PV Power Plants

According to the Energy Balance sheet of 2013, most of the PV power plants were installed
by the Ministry of Energy for rural electrification. The total installed capacity of PV power
plantswas about 87 kWp; among them the 12 kWp off-grid in Yazd province. Besides this, a
6 kWp hybrid PV-wind system was installed at the MoE building in 2012* (see Table 13).

Table 13 Actual electricity generation (in kwWh) and nominal capacity of solar PV power plants (2013)

1. Due to implemeting connection to the national grid in these villages, installed PV systems no longer work.
2. The 6 kWp hybrid wind-solar system has been working as a 5 kWp PV system connected to the grid after Nov. 2012
3. There are other 10 kWp PV in Tehran working as a stand-alone system with no official recorded operation data.

Source: Iran’s Energy Balance (2013)

% Reference: Iran’s Energy Balance (2013)
0 This reported capacity is only the PV power plants which are different from the distributed PV systems over
the country described in section “2.8.3".
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2.7.2 Distribution of Solar PV systems

There are several installed PV systems over the country working as distributed source of
electricity. Most of them supply electricity to the streets and parks lighting. Others are applied
for traffic lights, bus stations, telecommunication systems and distributed residential
electricity supply to rural areas. Table 14 shows the total installed capacity of PV systems
until March 2013, which corresponds to 32 MWp.

Table 14 Nominal capacity of installed distributed solar PV systems (2013)

Source: Iran’s Energy Balance (2013)

2.7.3 PV Production Capacity

In 1993 a production line for multi-crystalline silicon solar cells and modules was installed in
Tehran by the Ministry of Post, Telegraph and Telephone (PTT). Since then, the application
of photovoltaic energy is spreading in various fields in Iran. Currently there are five active
factories in Iran which assemble the modules locally. These are located in Khorasan-
Jonoubi, Yazd, Khorasan-Razavi, Semnan and Kerman provinces each with a capacity
between 10MW to 30MW. At the same time a considerable part of the solar modules used in
the country are imported from China and to a lesser extend from Europe. There are also
plans to enter into the photovoltaic upstream supply chain, based on considerable silica

resources of Iran**.

2.7.4 Private PV Investment

The private sector was not active in the renewable energy investment until the ratification of
Article 133 (section B) of the 5th five-year development plan in 2011. Following the approval
of this legal commitment, TAVANIR presented the FiT model for private investment in 2012
which was initially limited to 5 years and proposed the same price (4480 Rials/kwh) for all
renewable energy sources®.

After that, another payment mechanism which is named “Buy-Back contracts” was
introduced in Article 19 of Budget Act 2013 to enhance the investment in renewable
energies. Under this mechanism, the investment costs have to be compensated through the
avoided liquid fuel consumption (mainly the Gas Oil) for each kWh of electricity generation in

*1  Farzad Jafarkazemi, “Solar Business between Iran and Turkey; Future Perspectives and Opportunities”,
SOLARTR 2014 Conference & Exhibition, 19-21 November 2014, Izmir
. Hereafter it is named “old FiT”.
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the first two years of operation period. The operation and maintenance (O&M) costs,
financing costs and investor’s profit modelled in the form of direct sale of electricity to
TAVANIR (in the form of PPA for 3 years) and to the competitive electricity market for
remaining project life time.

Even though the demand for investment during this period increased remarkably, the actual
installed PV was limited to a 514 kWp PV power plant (see Table 15). The main reason for
this poor performance in the sector was the insufficient financing resources during the trade
restrictions, short PPA periods and the uncertainty of the project cash flow after finishing the
5-year PPA period. All these obstacles encouraged SUNA to introduce the new FiT plan that
enables investors to have technology-specific electricity tariffs and benefitting a 20-year PPA

contract (more details are described in Chapter 3).

Table 15 Combination of MW installed and planned investment projects in renewable (2015)

53.88*

0.514 10.56 65.39

Under Art. 19 mechanism 551.5 10.3 - 0.17 - 561.97
Under Art. 133 mechanism 959 5 - 3.6 - 967.6
1564.38 15.814 10.56 4.21 0 1594.96

*Binalood wind farm with the capacity of 28.4 MW was installed by MoE and transferred to private sector in privatization.
Source: http://iwww.suna.org.ir/ (visited in 12/12/2015)

Currently, there are three private solar plants which acquired their PPAs. The largest one is

located in Semnan province with 10 MW installed capacity. The two other ones are located in

Fars and Alborz Provinces with 0.3 MW and 5 MW nominal capacities, respectively (see

Table 16).

Table 16 PV projects with power purchase agreement (2015)

10 Semnan PPA with SUNA
0.3 Fars PPA with SUNA
5 Alborz Buy-Back contract

Source: http://www.suna.org.ir/ (visited in 12/12/2015)
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2.8 Market Potential of Solar PV

2.8.1 Potential of PV in Technical View

Iran is potentially one of the best regions for solar energy utilization. The average solar
radiation in Iran is 4.5 to 5.5 kW h/m2, with 300 sunny days per year on % of its land area.”
Moreover, a country-wide assessment shows that on 80% of the land in Iran’s territory, the
solar irradiation would be between 1640 to 1970 kWh/m? per year**. Based on 4 categories
of solar radiation which are distinguished by different geometry shapes, Iran is divided into 6
main regions. The higher irradiation rates belongs to central-south areas of Iran with the
average irradiation of 5.2 to 5.4 kWh/m?day in Kerman, Yazd, Fars, Kohkiluyeh va Buyer
Ahmad, Hormozgan and Chaharmahal va Bakhtiari provinces. Most of these regions are dry
and dusty land with higher operation cost of PV systems due to lack of self-cleaning

mechanism.

Figure 9 shows the global horizontal irradiation for Iran.
Global Horizontal Irradiation (GHI) Iran
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Figure 9 Iran Solar Irradiation®®

3 Source: SUNA http://www.suna.org.ir/fa/sun/potential-gl - sl sa-giliadis il Juailyy (In Persian- Visited on
20/12/2015)
“ ‘Development of three cornerstones for a sustainable Energy future in Iran’- German-Iranian co-operation VI-
Wauppertal Institute for climate, environment and energy (2010)
5 Source: SolarGIS © 2015 GeoModel Solar: http://solargis.info/doc/free-solar-radiation-maps-GHI (Visited on
25/12/2015)
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2.8.2 Potential Market for Large Scale PV Investment

According to the 5th development plan (2010 to 2015), 5000 MW of installed capacity of
renewable energy was determined as the target for renewable energy. This target was
supposed to be achieved by the private sector through guaranteed purchase of the
electricity.46 However, this target has not been achieved. The new target for the next five-
year development plan (6th development plan for 2016-2020) was set by the Ministry of
Energy, and has not been passed yet by the parliament. According to this new plan, the
share of renewable energy should be at least 5% of the nominal installed capacity of the
country in 2020 (at the end of the five year period)47 which would be around 5000 MW out of
100.000MW installed capacity.

Considering the current composition of investment requests for renewable energies in all
development phases, it reveals that about 75.5% of the renewable energy market is devoted
to wind, 21.5% to PV, 2.6% to biomass and about 0.3% to small hydro power plants.
Therefore, the approximate estimation of market for PV systems as power plant investment
in next 5 years is equal to 1077 MW (see Table 17).

Table 17 Renewable energy projects under development and potential market in the 6th FYDP (2016-2020)

5662.96 1615.03 194.29 23.5 0.15 7495.93
75.5% 21.5% 2.6% 0.3% 0.0% 100.0%
3777.4 1077.3 129.6 15.7 0.1 5000.0

*with at least construction permission, primary agreement or prepared feasibility studies

Source: http://www.suna.org.ir/ (visited on 12/12/2015)

2.8.3 Potential market for self-consuming PV systems

Calculation presented in Table 18 shows that on average each Iranian household demanded
about 2.6 MWh in 2013. A the same time, a typical customer consumed about 13.9 MWh in
public sector, 3.9 MWh in commercial sector, 364.8 MWh in industrial sector, and about
100.3 MWh in agricultural sector. Bushehr, Khuzestan and Hormozgan provinces had the
highest specific electricity consumption in 2013 in their residential, public and commercial
sectors considering that these regions have the warmest climate among residential areas in
Iran which make it necessary to use electrical cooling systems. Moreover, the first two ones,
Bushehr and Khuzestan, are the top consuming provinces for their local industrial activities.
Agricultural electricity consumption is about two times more than the country average in
Kerman, Khorasan-Razavi, Tehran and Khuzestan. These regional consumption figures

demonstrate the important effect of climate on electricity consumption and are representative

46 http://www.suna.org.ir/en/opportunitiestoconstruction/opportunities (Visited on 25/12/2015)
47 http://pep.moe.goVv.ir/ 6/ s - sl saas] 5 55 ) ) 5= pidass falidoaals p-alu aspx (In Persian- Visited on
11/12/2015)
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of size of consuming units in industrial and agricultural sectors in each region. In addition, it
demonstrates the high potential for applying self-consumption roof-top and private owned
small scale PV systems.

Table 18 Per capita consumption in each sector-province in MWh (2013)

9.2 38.0 5.3 2289.0 212.5
9.0 36.9 7.9 2042.5 85.1
1.7 11.1 2.7 887.2 138.6
2.6 22.4 3.4 627.5 268.6
1.7 7.9 2.6 601.3 192.7
1.6 11.0 2.3 589.7 79.3
1.9 15.6 2.6 512.5 89.7
1.8 21.0 2.5 466.3 87.9
2.0 15.6 2.7 462.8 70.1
14 9.2 2.0 401.0 118.6
1.8 10.6 2.9 225.0 271.5
17 10.2 2.3 342.2 144.7
1.8 22.8 2.2 349.4 63.1
1.9 7.8 3.4 270.0 152.4
9.6 66.1 6.3 311.5 40.6
2.3 11.0 5.2 188.9 220.8
2.6 31.9 2.4 281.9 65.3
1.8 121 2.1 252.0 112.1
2.7 17.8 3.3 297.6 57.5
2.3 20.8 3.5 182.2 158.5
2.4 21.2 3.5 179.2 105.1
15 12.2 2.1 194.7 93.8
19 7.8 2.2 256.2 29.2
2.3 8.3 2.5 215.3 57.4
3.9 28.4 3.5 169.9 68.3
17 11.9 2.0 200.7 56.6
1.6 9.2 2.1 199.1 60.5
13 10.4 2.4 93.6 123.0
14 8.1 2.0 145.7 69.1
2.1 9.0 2.8 172.1 18.4
18 11.0 2.0 115.5 58.6
2.6 13.9 3.5 364.8 100.3

Source: Research calculation based on ‘Iran’s Energy Balance’ (2013)
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3 Electricity Regulatory Framework

The key actors in charge of the regulatory framework in Iran will be presented in the next

subchapters.

3.1Ministry of Energy of Iran

The Ministry of Energy (MoE) of Iran was established in 1975 to be in charge of managing
and coordinating water and energy activities except oil and gas. Until the middle of 1990s,
the electricity sector in Iran was completely centralized and managed by the Ministry of
Energy. In accordance with privatization program, the government seeks to increase private

sector participation in currently centralized sector, including the electricity sector.

The MoE is the main organ of the Government, responsible for the regulation and

implementation of policies applicable to four main industries including electricity, renewable
energies, water and wastewater services. To carry out these tasks and responsibilities, a

very complex structure was designed.

Based on the separation of duties, decentralization and delegation of authority, the structure
of the Ministry of Energy is divided in three main levels and in this scope each level has

specific tasks and areas.’®

The first level is responsible for governance and policy making. There are five deputy
positions in this level that is shown in the organizational chart of the Ministry of Energy of Iran

in Figure 10.%°

The second or middle level is the executive level which is in charge of planning, monitoring
and evaluating the implementation of the macroeconomic policies and regulations by their
subsidiary companies. Four Expert holding companies administrating electricity industry and
water and wastewater industry are at this level. In Figure 11 the Electric Holding Company of
Generation, Transmission & Distribution Company (TAVANIR Holding Company), which is

|50

the responsible for renewable energy at this level™, is shown.

The third is the operational level. Each holding company at the second level holds several
subsidiaries at the operational level.®* For example there are 83 companies under the

management of the TAVANIR holding company, which are shown in Figure 11 and Table 19.

48 http:/iwww.moe.gov.ir/Inner-Pages/MainNav/ (1)-(¢sabis-o ) sa)-lpedans/ e - i/ 5 5,0 52 Js2.aspx (In
Persian- Visited on 13/12/2015)
49

Ibid
%0 http:/iwww.moe.gov.ir/Inner-Pages/MainNav/(1)-( s ke)- s>gedass/ e S Jaalaf g -l 5570 Jb s .aspx (In Persian-
Visited on 13/12/2015)
1 http://mww.moe.gov.ir/Inner-Pages/MainNav/ (iles Jdumgans/ e - JE8Ls/ 5 55- )l -0 Jbs2.aspx (In Persian-
Visited on 13/12/2015)

36



Ministry of Energy

Deputy of Legislation Support and
Tavanir Holding Company Parliment Affairs

_ Deputy of Energy and Electricity
Iran Water Resource Management Holding

Company

Deputy of Water and Sewage

Country Water and Sewage Compay

)
| Deputy of Research and Human
Resources
SATKAB Holding Compay |

Deputy of Planning and Economic Affairs

Figure 10 Organizational Chart of the Ministry of Energy52

3.2The Electric Holding Company of Generation, Transmission & Distribution
(TAVANIR)

TAVANIR was established to organize the supervisory activities of the government in the

fields of operation and development of the Electric Power Industry. It conducts the affiliated

companies and utilizes facilities of the Electric Power Industry of the country®?.

Currently the company is responsible for the management of 16 Regional Electric
Companies, 28 Generation Management Companies, 39 Distribution Companies, Iran Power
Development Co. (IPDC), Renewable Energy Organization of Iran (SUNA), Iran Energy
Efficiency Organization (SABA), Iran Power Plant Project Management (MAPNA) and Iran
Power Plant Repairs Co>*. Based on this arrangement all shares of aforesaid companies
have been transferred to TAVANIR. The General Assembly of TAVANIR is composed of:

e The Minister of Energy (Chairman the Assembly)
e The Minister of Assets and Economy

e The Head of Management & Planning Organization of the country

52 Ministry of Energy and Tavanir Holding Company, statistical report n 44 years of activities of Iran electric power
industry (1967-2010), published in October 2011

3 http://www?2.tavanir.org.ir/info/stat83/sanatlhtml/restructurin.htm (Visited on 12/12/2015)

4 http://www.tavanir.org.ir/index.php (Visited on 12/12/2015)

37


http://www2.tavanir.org.ir/info/stat83/sanatlhtml/restructurin.htm
http://www2.tavanir.org.ir/info/stat83/sanatlhtml/restructurin.htm

e The Minister of Oil

e The Minister of Mine and Industries

The organizational chart of TAVANIR is shown in Figure 11. The organizations which are

involved in the procedure of renewable energy are highlighted in blue.

Ministry of
Energy

Deputy of HR and
Productivity
Enhancement

| | | | | | | | |
DUty or ~ Depuy o]
TG puty of S
Coo::(?hnﬁtczgl and Deputy of Logistics Development and Deputy of Planning Coocr)d’;:gra;t?gnand
rision Economic Affairs Supervision

Other Companies Regional Electricity | Generation Management Distribution

Companies . .
Iran Power Development Company (IPDC) Companies Companies

Iran Grid Management Co.

Iran Power Plant Project Management (MAPNA)

Renewable Energy Organization of Iran
(SUNA)

Iran Energy Efficiency Organization (IEEO)

Figure 11 Organizational Chart of the TAVANIR Holding Company55

Regional Electricity Companies

The regional electricity companies belong to the Holding Company of TAVANIR, which is
responsible for the coordination of their affiliated companies of generation, transmission and
distribution, as well as for the sell and supply of electricity to all consumers in their region.
These 16 Regional companies are listed in Table 19.

The total share of all these companies is public and is administrated by TAVANIR. . The
generation, transmission and distribution facilities in each region are under the ownership of
the relative Regional Electricity Company.

Transmission

There is a department under the title of “Deputy of Power Transmission” or “Deputy for

Operation” in each Regional Electric company, which undertakes the Duties of Transmission

Sector. This department is responsible for the maintenance, operation and development of

%5 http://www?2.tavanir.org.ir/info/stat83/sanatlhtml/Table/table05.jpg (Visited on 14/12/2015)
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400 KV & 230 KV transmission lines and sub-stations as well as 132 KV, 66 KV and 63 KV

sub-transmission lines as well for the network development.

Generation Management Companies
The Generation Management Companies are non-governmental companies responsible for
the operation of the power plants in the related region. Currently each of these companies
acts as a contractor for the operation of power plants with the agreement of the
corresponding Regional Electric Company.

These companies offer their services in the fields of optimization, information systems,
operation, and recruitment of staff, as well as commissioning and operation of new power

plants.

For the implementation of policies related to the privatization of electrical engineering
capabilities in the country, the TAVANIR Expert Holding Company has established several
companies within the managerial territory of regional electric company as non-governmental
or private companies. Since 2012, a few generation companies have been released to the
private sector. Table 19 shows 28 Generation companies which are still the subsidiary of
TAVANIR.

Distribution Companies

Currently 39 Distribution Companies (DSOs) are working in the country. These companies
could be in charge of a province, a city, and in some cases several companies could be
responsible for the distribution of electricity in one province. For example, there are
two distribution companies in the Mazandaran province. The distribution companies are also
presented in the Figure 11 and Table 19. In Figure 11, the departments colored in blue

emphasize their role in the permission procedure of renewable power plants in Iran.

The distribution companies belong to TAVANIR and are under supervision of regional
electricity companies. Some activities of the distribution companies such as upgrading and
renovation services of the distribution network, development of rural electrification of
agricultural irrigation systems, sales, meter recording, administration and transportation

services have been released to the private sector.
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Companies

Table 19 TAVANIR, Regional Electricity Companies, Generation Management Companies, Distribution

Regional Electricity

Generation Management

Distribution Companies

Companies Companies
Tabriz
Azerbaiian East Azerbaijan East Azerbaijan
I West Azerbaijan
Ardebil
Isfahan City
Isfahan Isfahan Isfahan Province
Charmahal & Bakhtiari
. Markazi
Bakhtar Shahid Mofateh (Gharb) Hamedan
Shazand
Lorestan
Rey Great Tehran
Shahid Muntazer Ghaem N
Tehran P
Tehran Tarasht (Shahid Firouzi) ehran Frovince
Shahid Rajaee Alborz
Damavand
Besat Qom
T Mashhad
00s Khorasan Razavi
Khorassan Khayam South Khorasan
Khorassan Gas North Khorasan
Ahwaz
Khuzestan
Ahwaz (Ramin)
Khuzestan Jonoub-e-Gharb (Abadan) Kohgilooye &  Buyer-
Ahmad
) ] Zanjan
Zanjan Zanjan Ghazvin
Semnan Semnan
Sistan & Baluchistan Sistan & Baluchistan P.P. Sistan & Baluchistan
Bistoon Kermanshah
Gharb Kurdistan Kurdistan
llam
Shiraz
Fars Farsh f Fars
South of Fars Bushenr
Kerman Kerman North of Kerman
Zarand South of Kerman
Gilan Loushan (Shahid Beheshti) Gilan
Mazandaran
Mazandaran Neka (Shahid Salimi) West of Mazandaran
Golestan
Persian Gulf
Hormozgan Hormozgan
Hormozgan
Yazd Yazd Yazd

% http://www.tavanir.org.ir/index.php (Visited on 12/12/2015)
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3.3 Renewable Energy Framework for PV development

3.3.1 Renewable Energy Organization of Iran (SUNA)

In 1996 the Renewable Energy Organization of Iran (SUNA) was established to evaluate the
renewable energy potential, to implement projects (solar, wind, geothermal, hydrogen and
biomass) and to guarantee the purchase of the electricity generated to attract private sector’'s
participation in this field. Additionally, the organization had the function to study the research
policies in order to prepare plans for the development of renewable energies in the country
and to provide knowledge and training in this field. In 2000 SUNA became a state
organization, filling the gap of an executive body in the government for development of
renewable energies. In 2005, all missions and legal operations on renewable energies were
centralized in the Ministry of Energy and the Ministry, who assigned this responsibility to
SUNA.>

The main divisions in SUNA responsible for the development of PV projects are the office of
the private sector contribution and solar energy department which are distinguished by colour

in SUNA's organizational chart in Figure 12.

Managing
Director of
SUNA

Office of Public
IConsuItants} Relations

. Office of Private

Planning and

Financia - s Development
| Deput al 8
puty Den Deputy
[Geothermal Dept. Solar Energy
Dept.
Engineering Dept. Wind and Wave Energy
Dept.
Hydrogen and Fuel Biomass Dept.
Cell Dept.

Figure 12 Organizational Chart of SUNA58

57 http://www.suna.org.ir/en/history
It is necessary to note that the responsibility of activities related to solar water-heating systems remains with
Iranian Fuel Conservation Organization.
%8 hitp:/Aww.suna.org.ir/fa/aboutorganization/introduction introduction-cle - s e
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3.3.2 An overview on supporting policies for Renewable Energies in Iran
In the past years policies and support mechanisms have been developed to push the

development of renewable energy in Iran. These are described in Table 20.

Table 20 Iran renewable energy policies and support mechanisms®®

NO. TITLE YEAR POLICY TYPE POLICY TARGET
1 Revised Feed in 2015 Guaranteed remuneration of Wind, Onshore, Solar,
Tariffs electricity generation (PPA)  Geothermal, Bioenergy,

Hydropower, Multiple
RE Sources, All

2 National 2010 Economic Instruments, All infrastructural
Development Fund Fiscal/financial incentives, projects
Loans
3 Budget for 2013 Economic Instruments, Wind, Onshore, Solar,
purchasing Direct investment, Geothermal, Bioenergy,
Renewable Energy Infrastructure investments, Hydropower, Multiple
Electricity Economic Instruments, RE Sources, All

Fiscal/financial incentives

Description: ®

Revised Feed in Tariffs: According to Section B of Article 133 of the 5th National
Development Plan of IRI, TAVANIR and companies affiliated to the Ministry of Energy (like
SUNA and Distribution Companies) are permitted to sign long term Power Purchase

Agreements with the owners of renewable energy power plants.

The feed in tariffs should be determined by the Ministry of Energy each year, which was
done based on only one feed in tariff in the previous years. In 2015, the Ministry of Energy
determined a new system of feed in tariffs based on the generation costs of electricity by

each source.

National Development Fund: Based on the 5th Five-year Development Plan (2010-2015),
the National Development Fund was established to transform oil and gas revenues to
productive investment for future generation. The Fund is based on the annual petrochemical
sales income determined in annual budget law and is independent from the government
budget. It provides debt financing in foreign and local currencies and the payment is in the
same currency. The financing schemes are different for projects located in less developed

regions.

%9 http://www.iea.org/policiesandmeasures/renewableenergy/?country=Iran (Visited on 13/12/2015)
http://www.iea.org/policiesandmeasures/renewableenergy/?country=Iran (Visited on 13/12/2015)
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http://www.iea.org/policiesandmeasures/pams/iran/name-42360-en.php?s=dHlwZT1yZSZzdGF0dXM9T2s,&return=PGRpdiBjbGFzcz0ic3ViTWVudSI-PGRpdiBjbGFzcz0iYnJlYWRjcnVtYnMiPjxhIGhyZWY9Ii8iPkludGVybmF0aW9uYWwgRW5lcmd5IEFnZW5jeSZ6d25qOzwvYT4mbmJzcDsmZ3Q7Jm5ic3A7PGEgaHJlZj0iL3BvbGljaWVzYW5kbWVhc3VyZXMvIj5Qb2xpY2llcyBhbmQgTWVhc3VyZXM8L2E-Jm5ic3A7Jmd0OzxhIGhyZWY9Ii9wb2xpY2llc2FuZG1lYXN1cmVzL3JlbmV3YWJsZWVuZXJneS9pbmRleC5waHAiPiZuYnNwO1JlbmV3YWJsZSBFbmVyZ3k8L2E-Jm5ic3A7Jmd0OyZuYnNwO1NlYXJjaCBSZXN1bHQ8L2Rpdj4,
http://www.iea.org/policiesandmeasures/pams/iran/name-42360-en.php?s=dHlwZT1yZSZzdGF0dXM9T2s,&return=PGRpdiBjbGFzcz0ic3ViTWVudSI-PGRpdiBjbGFzcz0iYnJlYWRjcnVtYnMiPjxhIGhyZWY9Ii8iPkludGVybmF0aW9uYWwgRW5lcmd5IEFnZW5jeSZ6d25qOzwvYT4mbmJzcDsmZ3Q7Jm5ic3A7PGEgaHJlZj0iL3BvbGljaWVzYW5kbWVhc3VyZXMvIj5Qb2xpY2llcyBhbmQgTWVhc3VyZXM8L2E-Jm5ic3A7Jmd0OzxhIGhyZWY9Ii9wb2xpY2llc2FuZG1lYXN1cmVzL3JlbmV3YWJsZWVuZXJneS9pbmRleC5waHAiPiZuYnNwO1JlbmV3YWJsZSBFbmVyZ3k8L2E-Jm5ic3A7Jmd0OyZuYnNwO1NlYXJjaCBSZXN1bHQ8L2Rpdj4,
http://www.iea.org/policiesandmeasures/pams/iran/name-42360-en.php?s=dHlwZT1yZSZzdGF0dXM9T2s,&return=PGRpdiBjbGFzcz0ic3ViTWVudSI-PGRpdiBjbGFzcz0iYnJlYWRjcnVtYnMiPjxhIGhyZWY9Ii8iPkludGVybmF0aW9uYWwgRW5lcmd5IEFnZW5jeSZ6d25qOzwvYT4mbmJzcDsmZ3Q7Jm5ic3A7PGEgaHJlZj0iL3BvbGljaWVzYW5kbWVhc3VyZXMvIj5Qb2xpY2llcyBhbmQgTWVhc3VyZXM8L2E-Jm5ic3A7Jmd0OzxhIGhyZWY9Ii9wb2xpY2llc2FuZG1lYXN1cmVzL3JlbmV3YWJsZWVuZXJneS9pbmRleC5waHAiPiZuYnNwO1JlbmV3YWJsZSBFbmVyZ3k8L2E-Jm5ic3A7Jmd0OyZuYnNwO1NlYXJjaCBSZXN1bHQ8L2Rpdj4,

Budget for purchasing Renewable Energy Electricity: The Ministry of Energy is obliged to
include an amount of 30 Rials per kilowatt-hour as electricity duties in the electricity bills, in
addition to the price of electricity sold, and to receive such amount from clients except from
rural households. The collected amount will be deposited to TAVANIR and be expended for
rural electrification as well as for the generation of renewable electricity.

3.3.3 Feed in Tariff

According to Iranian laws and Regulations, the MoE is obliged to purchase electricity from
RE power plants established by the private sector with specific tariffs & conditions. MoE
announces the tariffs once a year conforming principles appointed by Economy Council of
board of Ministers.

Feed in Tariffs in the past
In the previous years, there were only one feed in tariff determined each year for all types of

renewable energy as follow:

+ 2012 1792 or 1863 RIs /kWh, for 20 years
2013 4371 or 4442 Rls, only for 5 years
« 2014 4480 or 4628 Rls, only for 5 years

The higher rates of each year were related to power plants connected to the distribution grid.
The reason is that they generate electricity near to the consumers and save the lost in the

transmission lines this way.

In the previous years, the feed in tariffs were calculated based on the avoided costs of fuel,
pollution, etc. Based on this approach the feed in tariff was calculated every year. This was

sometimes enough for wind energy, but not for solar energy.

Hence, after the new Managing Director of SUNA was assigned by the Minister of Energy in
2015, the approach for determining feed in tariffs changed in 2015. The two different

approaches of “today” and “the past” are illustrated in Figure 13.
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Important characteristics of the New Feed in Tariff (2015) compared to the

previous feed in tariff

The Ministry of Energy accepted SUNA’s suggestion to have technology-specific feed in
tariffs based on the LCOE® of each technology. The size of the power plants is
considered as another factor in defining the price of electricity.

The feed in tariff is being paid for 20 years, instead of the previous 5-year payment
period.

The announced rates will be valid for the first 10 years of guaranteed purchase contract,
and in the second 10-year-period, the rate will be decreased to 0.7 (excluding wind power
plants).

An adjustment formula was developed to adjust feed in tariffs with the inflation and
exchange rate changes. This formula will be used for the 20 years of contract.

The average rate on the basis of the formula in article 133 is calculated 4873 Rials per
kWh and then by taking the equal rate of return on investment and the capacity of

development of each type, different prices are determined.

% The Levelized Cost of Electricity is a measure of a power source which attempts to compare different methods
of electricity generation on a comparable basis.
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- There is up to 15% extra bonus added to the feed in tariff, if the power plant uses

domestic products (manufactured in Iran). For more detailed information about this extra

bonus, see Table 23.

Feed in Tariffs for clean and renewable energy sources

In order to promote the extensive utilization of renewable energies, the Energy Minister

announced the guaranteed purchase tariffs on 21.07.2015. In line with the legal assignments

of the Ministry of Energy regarding renewable energies, this directive is announced based on

the following legal deeds and documents: Economic Council Directive No. 100/370732 dated
29.07.2012, articles 44, 61 and 62 of Consumption Pattern Adjustment Law, article 62 of the

law of adjustment of a part of government’s financial regulations, parts a, d, h and z of article

1 of the law of foundation of Ministry of Energy and articles 7 and 12 of Iran Electricity

Organization Law.%?

Table 21 Feed in Tariffs announced for 2015°%

Iltem | Type of Technology Guaranteed
Purchase Price
(Rials/ kwh)
Biomass — Landfill 2900
1 Biomass — Anaerobic Digestion 3150
Biomass —Incineration 5870
Wind Farm with capacity of over 50 MW 4060
Wind Farm with capacity of less than 50 MW 4970
2 Wind generation up to 1 MW
(Only for consumers and limited to their connection | 5930
capacity)
Solar Farms with capacities over 10 MW 5600
Solar Farms with capacity of 10 MW or less 6750
Solar energy with capacity of 100 KW or less
(Only for consumers and limited to their connection | 8730
3 capacity)
Solar energy with capacity of 20 KW or less
_ . . 9770
(Only for consumers and limited to their connection
capacity)
4 Geothermal ( Including drilling and equipment
5770
procurement)
5 Expansion Turbines 1800
6 Loss recovery in industrial processes 3050
7 Small Hydropower — 10 MW and less 3700
8 Other renewable sources excluding Hydropower 4873
plants

%2 |ran Minister of Energy Resolution regarding the feed in tariffs in 2015 (issued on 25 July 2015), Available from:
<http://privatesectors.suna.org.ir/en/privatesectors> (Visited on: 14/12/2015)

% Ibid.
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Remarks:

1- Power Purchase Agreements with power plants subject of this announcement excluding
items 5, 6 and 7 are concluded for a 20 year period with the specified tariffs and (after
the PPA is signed) the tariffs will be annually adjusted according to note 3 of Economic

Council Directive article 3.

Note 1: The tariffs for all power plants under this article, excluding wind Power Plants
under item 2, will be multiplied by 0.7 as of the first day of the 11th year. The annual
adjustment will be applied like before.

Note 2: The tariffs for Wind Power Plants which reach a capacity factor of 40% or more,
will be multiplied by 0.4 for the second 10 years and for those with capacity factor of
less than 20% will be multiplied by 1. For power plants with a capacity factor between
20 to 40%, it will be multiplied in a proportional coefficient.

2- The duration of validity of power purchase agreements for power plants under items 5,
6 and 7 will be 10 years with the specified tariffs which will be annually adjusted
according to note 3 of Economic Council Directive article 3.

3- For the power plants connected to the distribution grid, subject of article 4 of Economic
Council Directive, 148 Rials per KWh will be added to the mentioned prices as
transmission service fee.

4- Upon expiration of the power purchase contract, the investor will have the options to
sell the electricity within the country against bilateral contract, energy exchange market
or any other method acceptable to the Ministry of Energy. Exporting of the electricity
generated by the power plants subject of this directive requires obtaining a separate
permission.

5- In order to promote local manufacturing of renewable power plants, purchase price from
power plants constructed with equipment manufactured using domestic design and
workmanship will be increased up to 15% proportionately. SUNA is assighed to prepare
and announce the weighted tables containing components and technologies.

6- If investors are benefitted from nonrefundable government aids for construction of the
power plants subject of a power purchase agreement, their tariffs will be proportionately
amended to avoid repeated utilization of facilities.

7- Rates subject of this directive are applied to contracts whose power plants are
commercialized within 18 months from the date of the contract. For geothermal and
biomass power plants, this period can be extended up to 9 months. In case of delay

in commercialization, the last tariffs announced by Ministry of Energy at the time of

% ran Minister of Energy Resolution regarding the feed in tariffs in 2015 (issued on 25 July 2015), Available from:
<http://privatesectors.suna.org.ir/en/privatesectors> (Visited on: 14/12/2015)
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commercialization of the power plant will be applied to the remaining period of the
purchase price agreement.

8- The goal of the policy of the MoE is to reduce the guaranteed purchase prices in
proportion with increase in installed capacity in the country. SUNA is obliged to consider
this policy in preparing the drafts of tariffs for the coming years.

3.3.4 The Adjustment Formula

In order to adjust the feed in tariffs to inflation and the change in the exchange rate, an
adjustment formula was developed (Figure 14).

Adjustment Formula

Every month the base tariff is multiplied by the adjustment coefficient:

CPl. .  fErate,,
)X (

k = — =
(CPIM €rate,s

)

K: Index coefficient
CPI: Retail Price Index announced monthly by the central bank of Iran (CBI)

€ Rate: Annual average of the exchange rate of Euro with Rails, as

announced by the CBI

% power coefficient between 0.15~0.3 set by investors
X1. Refers to the first month of payment year
Xo: Refers to the year before payment date

0O;: Refers to the first month of contract year

O,: Refers to the year before contract date

Figure 14 Adjustment Formula for the feed in tariffs®®

For example, in a 5 MW PV project with 6750 Rials/kWh, if the inflation rate (first part of the
formula) is 13% and the annual change of exchange rate Euro/Rial is 8%, the adjustment
coefficient for the first operation year would be 1.09. Therefore, the feed in tariff would be
equal to (6750 x 1.09) = 7390 Rials/KWh. See Table 22 for first five-year calculation.

% Renewable Energy power plants Opportunity to Investment In Iran, prepared by SUNA (16 Nov. 2015)
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Example of the application of the adjustment formula:

1.09 = (—

0.3 v
100)

34560

(1-0.3)

32000

Table 22 Tariff escalation example in a hypothetical 5 MW PV project

100 113 128 144 163 184
32.000 | 34,560 | 37,325 | 40,311 | 43,536 | 47,018
1.00 1.09 1.20 131 1.44 1.57
6,750 | 7,390 | 8,090 | 8,856 | 9,696 | 10,615

* Inflation rate is assumed 13% **Annual Euro/Rials growth rate is assumed 8%

3.3.5 Breakdown of the Domestic Content Bonuses for PV in 2015

With the feed in tariff of 2015 there is a new policy to encourage investors to use domestic
products in their power plants. According to this mechanism and based on the share of

domestic products used in the power plant, the feed in tariff increases up to 15% accordingly.

Hence, the owner of the power plant will get 15% additionally to the FiT for 20 years.

In Table 23 there is a breakdown of the domestic product bonus announced by SUNA for the

year 2015. It is supposed that the bonuses will increase to 30% in the next years’ contracts.

Table 23 Breakdown of the domestic content extra bonus for PV in 2015°°

o Share of the Bonus percentage in
Item Component Description
component 2015

1 Frame 6,67% 1,00%
2 Glass 8,00% 1,20%
3 EVA sheet 7,33% 1,10%
4 Back sheet 7,33% 1,10%

PV Panel _
5 Junction Box 5,33% 0,80%
6 Cell 13,33% 2,00%
7 Ribone tape 3,33% 0,50%
8 PV paste 3,33% 0,50%
9 Cable DC cables 5,00% 0,75%
10 Electronic part 18.67% 2,80%

Invertor
11 Box and other metal parts 6,67% 1,00%
12 Instructure 10,00% 1.50%

Other Components
13 Solar Tracker 5,00% 0.75%
Total Sum 100,00% 15,00%

% Domestic content extra bonus defined by SUNA(2015) Available at:
http://www.suna.org.ir/suna_content/media/image/2015/12/4256_orig.pdf (In Persian- Visited on 14/12/2015)




3.3.6 The Budget for buying electricity in the Feed in Tariff Policy

The main financial source to pay the renewable electricity generated in Iran comes from the
electricity bills of end-users in the country, which is equal to 30 Rials per kWh. There are also
some other financial resources defined like the equivalent of the saved fossil fuel, or the cost
of environmental damage made by generating electricity in fossil fuel power plants, but these
have not been implemented yet.

Figure 15 shows that assuming to have 200 Terawatt hours a year electricity bills in Iran, the
calculated budget would be around 6000 billion Rials; however based on the cap of 4000
billion Rials set by the parliament in the previous years, that would be the total Budget to buy
electricity from renewable energy power plants.

30 Rials/kWh on Electricity bills

Electricity 6000 B Rials/a
consumption 200 TWh/a | 9| 30 Rials’kkwWh |=—>| butlimited to
4000 B Rials/a

excluding rural

Figure 15 Total Electricity Consumption and total budget for buying electricity

Based on the laws passed each year in the parliament, this 4000 Billion Rials per year
should be spent for both buying electricity from renewables, and for rural electrification. The

share of each one is not clear and changes year to year and is a source of confusion.

The other point is that this amount of money, even if all of it is spent for buying electricity
from renewables, is sufficient for some hundred MWs of energy produced by renewables, but

the target of the government is much higher (5000 MW for the next five years).

In this case, the surcharge of 30 Rials per kwWh will have to be increased in order to achieve
the renewable energy targets of Iran.

3.3.7 Introduction to the Developemt Process for PV
The generated electricity from PV power plants in all sizes is eligible to be sold to the grid
with feed in tariffs prices. In previous years, because the feed in tariff was not high enough to

make PV power plants profitable, there were very few installation based on this.

In the last three years TAVANIR announced 50% grants for small PV systems; in this
scheme, the DSOs were assigned an amount of capacity to do tenders in their region for
installing small PV systems. These systems were supposed to be installed on rooftops of
public buildings and schools. There have been around 7 MW PV installed based on this

scheme in the last three years and some solar companies were created for this.
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However, due to the current feed in tariffs for PV power plants announced in July 2015 by the
Ministry of Energy, there is a discussion now to stop the previous 50% grant system. By the
time this report in being prepared, the decision has not been made.

In the feed in tariff system there are four different tariffs for PV systems based on the size of
the power plant. The two smaller ones are for less than 100 kwWp and the larger ones are for
more than 100 kWp. With feed in tariff system, the permission procedure has been divided in

the following two categories:

For PV power plants >100 kWp, the applicant should contact SUNA to get required
permissions and finally sign the PPA. SUNA has the experience issuing this kind of

permissions for large power plants in the previous years, especially for wind power plants.

For smaller systems (<100 kWp) the applicants should approach their local DSOs instead. In
the last months, SUNA has been preparing the typical contract between the applicant and
the DSO, and also the contract between SUNA and DSOs; the latter one has been signed by
two DSOs by the time this report is being written. As installing roof top systems based on the
feed in tariff mechanism is going to be implemented for the first time in Iran, it would face
some challenges like the current discussions between DSOs and SUNA regarding the
prepared contract between them, but SUNA believes it can finally overcome this and the roof

top systems will be developed in the country.

In the next chapter (chapter four), two business models, one for less than 100 kWp and one
for more than 100 kWp are considered and the permission procedures are described in

detail.

3.3.8 Notes regarding the Power Purchase Agreement (PPA)
Other than the Feed in Tariff and the 20 years duration of the PPA, which have been

explained previously in this chapter, there are some other points that should be mentioned:®’

- Payment condition: SUNA will open a letter of credit (LC) in Rials for the payment in an
Iranian Bank with six months credit and equal to the amounts. This circular letter of
credit will be extended for two months for an amount equal to an estimation of next six
months in a way to cover all contractual payments.

- Securing the contract: The seller is obligated to submit to SUNA a bank guarantee for
the development period to some percentage of the contract value which shall be valid
until the end of that period. This guarantee is not included in contracts of less than 100
KW.

%" PPA contract issued by SUNA (issued on 2 October 2015) Available at :
<http://privatesectors.suna.org.ir/en/privatesectors> (Visited on: 14/12/2015)
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- Scheduling: There is a scheduling in the contract from the starting point of development
period to commercial operation period, which should not exceed 18 months.

-  There are three documents which should be attached to the contract including
Establishment license of Power Plant, Agreement for connecting to grid and License of
Environment Organization for Establishment of a power plant.
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4 Suitable Business Models in Iran

All PV power plants installed in Iran are eligible to feed the electricity into the grid and get the

Feed in Tariff. There are two categories:

1. Projects >100 kWp should obtain the required permissions from the Renewable
Energy Organization of Iran (SUNA) and sign the PPA with SUNA.

2. Projects <100 kWp should obtain the required permissions including the PPA from
their local Distribution System Operator (DSO).There are currently 39 DSOs in Iran.

Within this division and since the 21% of July 2015%, there are four different tariffs for PV
systems based on the size of the power plant, which are categorized in two smaller sizes of
less than 100 kWp and two larger sizes of more than 100 kWp.

Table 24 Feed in Tariffs for PV (2015)

Category Rials/ kwWh
1. Solar Power Plants with capacity >10 MW 5600
2. Solar Power Plants with capacity of <10 MW 6750

3. Solar Power Plants with capacity of <100 KW
(limited to their connection capacity)

4. Solar Power Plants with capacity of < 20 KW
o i ; . 9770
(limited to their connection capacity)

8730

In this report, two business models have been chosen to analyse their development
procedure and their profitability. The first business model is based on large PV systems
(>100 kWp). Since many new installations are planned above 1 MW, a typical size of the PV

system of 5 MWp was selected.

The second one is based on small PV systems (<100 kWp). The selected size for this study
is 50 kWp, representing the size of a system used in the commercial sector. The information
to describe the process of project development and the data for the cash flow model in the
two business models were obtained through interviews with eleven companies who do

business in Iran and with the Renewable Energy Organization of Iran (SUNA)®.

% See in Chapter 3, page (add), “Feed in Tariff”.

% See in Annex, page (Add this), List of Interviewees.
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4.1 Model 1: Feed in Tariff with Power Purchasing Agreement for 5
MWp PV Systems

4.1.1 Business Model Description

The Power Purchase Agreement (PPA) is a contract between an electricity producer and an
electricity consumer or reseller, which is SUNA in case of renewable energy in Iran. A PPA
fixes a price for the electricity provided by the investor (IPP) to the off-taker (SUNA) over a
fixed period of time, which is 20 years in Iran. The investor sells all the generated electricity
to SUNA to receive the Feed in Tariff (FiT).

As mentioned in the introduction of this chapter, the process depends on the size of the PV
system. In the case of the business model of 5SMWp, the process should be executed with
the Renewable Energy Organization of Iran (SUNA), who is also the off-taker of the
electricity produced”. According to the size of the system, the Feed in Tariff corresponds to
6.750 Rials/kWh (17 € cent/kWh'™).

4.1.2 Stakeholders Involved
The stakeholders involved in the PV systems with more than 100 kWp (here 5 MWp) are as

follows:

Applicant: The applicant fills out the required forms given by SUNA, specifies the land and
does the development procedure for PV plant including obtaining the required permissions™

and securing the land.

SUNA: SUNA operates as the government body that issues the permissions which are

relevant to the energy ministry and finally signs the PPA with the applicant.

DSOs and the Regional Electricity Companies: the institutions responsible for the grid
connection in systems <7 MW are the DSOs.; In the case of systems larger than 7 MW, the
applicant should approach the Regional Electricity Companies to provide the required

documents (including the grid study) and obtain the grid connection permission.

© The process procedure is described in chapter 4.1.4
The exchange rate corresponds to 39700 Rials/1 Euro
2 These are mentioned in chapter 4.1.4.
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4.1.3 Power Purchase Agreement Contract

As discussed in chapter 3, for large PV plants (in this case 5SMWp), a typical PPA contract
between SUNA and the owner of the power plant is foreseen. Here both sides agree on the
purchase of electricity based on the Feed in Tariff.

The most relevant elements of this PPA” are:
1- The duration of the contract and deadlines:
a. 20 years contract:
b. 18 months deadline: Based on the contract, the applicant needs to
commission the power plant within 18 months after signing the PPA, otherwise
the generated electricity will be bought with the price of the energy market.

2- Feed in Tariff: The feed in tariffs are determined each year by the ministry of energy’.
The feed in tariff for PV for a 5SMW plant is 6750 Rials in 2015 which will be adjusted for
the following years by the adjustment formula.

3- Payment:

a. LC: SUNA has negotiated with some Iranian banks to open LCs (Letter of
Credit) for 6 months to ensure the owner of the power plant regarding the

payment of the money; this LC should be refreshed every six months.

b. Delay Compensation: SUNA compensates the delay in payment based on the
minimum interest rate of the country determined by the government each year

and on a daily basis

4- Grid Connection: all the costs of grid connection should be paid by the owner of the

power plant including building the required substation and the grid line if needed.

4.1.4 Process of Project Development
The development process for PV power plants in Iran is quite new, due to the fact that the
previous feed in tariffs were not sufficient to attract PV power plant developers. There are

only a few power plants already installed (the largest one is 500 kWp by now).

Although the development process is well defined and standardized by SUNA, there is not

enough practice to verify it.

3 The PPA contract is available on http://privatesectors.suna.org.ir/en/privatesectors
™ The feed in tariffs of each year are valid for the Iranian year which begins on 21% March. The Ministry of Energy
should announce it at the beginning of each year but it usually takes a few months until it is announced.
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Based on the interviews done in this project with eleven Iranian companies, the average time
of the development is around one year. The limiting factor seems to be the land acquirement,
which implies to buy or lease it.

The development process for PV power plants more than 100 kWp is as follows:

1- Pre-Feasibility Study

2- Submission of the Application to SUNA

3- Issuance of the Construction Permission by SUNA

Required Permissions

5- Environment 6- Grid Connection
Permission Permission

W

7- Sighing the PPA with SUNA

4- Land Permission

8- Financial Closure/ EPC Contract

9- Construction

10- Commissioning

11- Operation

Figure 16 Flowchart of the PPA process for PV systems > 100 kWp
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Table 25 Detailed Description of the PPA process for PV systems > 100 kWp

Development Steps for PV > 100 kWp (here 5 MW)

Feasibility
Study

1. Feasibility Study

Description

The Applicant should do a feasibility study to
identify the land. The land should have been
determined for the first registration in SUNA.

Actors

Applicant (& consulting company if needed)

Duration

2-3 months

Project
Registration

2. Submission of
the application
to SUNA

Description

Applicant submits:
Form A: Company Introduction

Form B'®: Includes general characteristics such
as the capacity and the electricity generation.
Additionally in the form the location of the land
shall be registered. This cannot be used for other
applications.

Actors

Applicant & SUNA

Duration

1 week; preparation of the forms

3- Issuance of the
construction
permission by
SUNA

Description

SUNA proves the documents and issues the
construction permission.

Actors

Applicant & SUNA

Duration

1 week

Obtaining
Permissions

4- Land permission

Description

If the land is in the property of the State (that
would be more probable), the applicant should
approach the Ministry of Agriculture. After a long
process, a leasing contract will be signed, for 30
to 92 years. The assigned land would be 2
hectares for each MW.

If the land is private, the applicant negotiates with
the land owner to buy or rent the land.

Actors

Applicant & Local Authorities of the Ministry of
Agriculture or Private land owners

Duration

6 months to 1 year for state-owned land

3 months for private-owned land

"5 The form A and B are available on http://privatesectors.suna.org.ir/en/privatesectors
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5-

Environmental

permission

Description

The applicant approaches the local offices of the
Department of Environment’® and submits a
summarized description of the PV plant.

The local office of the Department of
Environmental proof if the land complies with the
environmental criteria.

Currently, there are no specific/ customized
criteria for PV power plants.

Actors

Applicant & local Environment Office

Duration

2 months

6-

Grid connection

permission

Description

For PV systems less than 7MW (like in this case),
DSOs issue the grid connection permissions.

For PV systems more than 7MW, the Regional
Electricity Companies issue the grid connection
permission

The DSOs and Regional Electricity Companies
give a list of consulting companies, which are
eligible to do the grid connection study. Other
consulting companies do not have access to the
grid information.

Actors

Applicant & DSO & authorized consulting
companies

Duration

3-4 months

7/=

Signing PPA
with SUNA

Description

SUNA proves the documents provided by the
applicant and signs the typical standard PPA with
the applicant.

Actors

Applicant & SUNA

Duration

Unknown (should be 1 to 2 months)

Construction
of the Power
Plant

5=

Financial
closure/ EPC
contract

Description

The applicant secures the finance

The applicant signs the EPC contract

Actors

Applicant & EPC contractor/ Banks/ Investors/

Duration

Unknown (not any successfully financed project
yet)

% Website of the Iran Department of Environment: http://www.doe.ir/
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it (SRl e Description | Construction of the power plant

Applicant sends the reports to SUNA about the
development of the construction

Actors Applicant & EPC contractor

Duration 4 to 6 months

10- Commissioning Description | Applicant informs the DSO.

DSO, IGMC & SUNA supervise grid connection &

meters
Actors Applicant, SUNA, DSO & IGMC
Duration 1 month

11- Operation

Commissio- Description | The power plant owner operates the power plant.
e & The bills are issued to SUNA
operation

SUNA pays the bills

(Currently SUNA is negotiating with Iranian banks
to open Letters of Credit so that the power plant
owners get paid from banks by LC.)

Actors Power Plant Owner & SUNA (& Banks if LC)

Duration 20 years

4.1.5 Financing Schemes
According to the interviews, lIranian developers believe that the main barrier for the
development of renewable energy in Iran lays in the lack of financing. The current sources of

finance are as follows:

Iranian Banks: Due to the high inflation rate in Iran, Iranian domestic banks provide loans in
the national currency and with very high interest rates (mostly more than 20%), that makes

investing in renewable energies difficult. (Section 4.1.6)

National Development Fund (NDF): The National Development Fund has been founded to
provide soft loans for development projects in the country. The source of the money for this
fund is mainly oil export income. In the last years, due to the decrease of oil export, the
budget of this fund declined and the number of the projects to be funded decreased
accordingly. Therefore, it is difficult to get funding for renewable energy projects and no PV

project has been funded in this way by the end of 2015. If the budget of the country
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increases after dismantling the trade restrictions, the possibility to obtain finance from this

fund will increase.

Foreign Banks: After dismantling the trade restrictions and opening the swifts for Iran and
improving the financial conditions (such as guarantees) renewable energy projects could be

financed by foreign banks. Presently, this source of finance cannot be used in Iran.

Conclusion: Based on the above mentioned barriers, the possibility to finance a PV plant in
Iran by the mentioned sources of finance is currently low. Hence after dismantling the trade
restrictions, the financial resources from the National Development Fund and the foreign
banks would be more available to finance renewable energy projects in Iran. SUNA or
Ministry of Energy could also design financial schemes in cooperation with Iranian banks to

finance renewable energy projects with soft loans.
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4.2 Model 2: Feed in Tariff with Power Purchasing Agreement for a 50
kWp PV system

4.2.1 Business Model Description

The process for developing PV plants <100 kWp is being defined by SUNA at the time of
preparing this report; therefor there is no installed PV plant based on this system yet.
Nevertheless, during the development of this study, experts in SUNA were interviewed

regarding this topic. The general procedure is described as follows:

The applicant should approach the local DSO for the required procedure”. In this case the
DSO is also the off-taker of the electricity generated. According to the size of the system
used in this example, the Feed in Tariff corresponds to 8.730 Rials/kWh (22 €cents/kwh™).

The example used in this business model corresponds to a power plant of 50 kWp.

4.2.2 Stakeholders Involved

The stakeholders involved in this type of the PV systems are:

The applicant: The applicant fills out the required forms given by the local DSO and follows

the process including choosing an installer, and getting required permissions.

The DSOs: The DSOs operate as the governmental body which gives the permissions and

finally signs the PPA with the applicant.

The installers: The DSOs and SUNA are currently preparing a list of certified installers for
the applicants.

4.2.3 Power Purchase Agreement Contract
For PV plants less than 100 kWp (in this case 50 kWp) there is a typical PPA contract
between the DSO and the owner of the power plant. Here both sides agree on the purchase

of electricity based on the Feed in Tariff.

This contract is similar to the PPA contract described in 4.1.3 since both are for 20 years and
with the feed in tariffs determined by the Ministry of Energy each year, which is adjusted by
the formula every month. Nevertheless, the procedure is simpler since the applicant has to

get less permissions.

There are some important points in this PPA:

1- The duration of the contract is 20 years.

" The process procedure is described in chapter 4.2.4
The exchange rate corresponds to 39700 Rials/1 Euro
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2- The feed in tariffs are determined each year by SUNA. The current FiT of a 50 kWp
PV system is 8730 Rials, which will be adjusted in the following years by the
adjustment formula’.

3- SUNA pays the local DSO, and the local DSO pays the owner of the power plant.

4.2.4 Process of Project Development
Due to the fact that the feed in tariffs for PV were not attractive in comparison to the low
electricity tariff, there has been no interest in installing PV on rooftops in the past years.

Furthermore, there is no regulation for this.

In the past years, the DSOs had the authorization of Tavanir to do tenders for small rooftop
PV systems. These were mainly installed on the rooftops of the governmental buildings,
schools and mosques; therefore; there have been some PV installer companies in the

market.

In July 2015 after the new feed in tariffs were announced, SUNA decided to activate the
rooftop market by defining the requirements. Since small PV systems should be connected to
the grid, SUNA is currently negotiating with the DSOs to define the procedure and to give the
DSOs the authority to sign the PPA contract on behalf of SUNA.

Although the development procedure is now being defined and standardized by SUNA, there

is not enough experience on it.

Based on the interviews done in this project, the average time of the development phase
should be short, but no practice has been done yet.

The development process for PV power plants (less than 100 kWp) is as follows:

" The adjustment formula is explained in chapter (please ADD)
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1- Application

2- DSO proves the requirements

3- Contract with the Installer

4- Construction

5- DSO inspection of the PV system & installation of the meter

6- Reading power meter & sending bill to SUNA

7- SUNA pays the bill to the DSO

8- DSO pays the bill to the applicant

Figure 17 Flowchart of the PPA process for PV systems < 100 kWp
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Table 26 Detailed Description of the PPA process for PV systems < 100 kWp

Development Steps for PV < 100 kWp (here 50 kW)

1.

Application

Description

The applicant submits the request to the DSO

The PV capacity requested should not be more than
the current grid connection capacity of the applicant

(If no previous grid connection contract exists, the
applicant cannot apply for PV system)

The required documents are not defined yet.

Actors

Applicant & DSO

Duration

Unknown

2.

DSO
investigation

Description

DSO proves:
- The requested PV capacity limitation

- There is no other contract application on this grid
connection

Actors

Applicant and DOS

Duration

Unknown

&

Installer
Contract

Description

The applicant chooses one installer from the list of
qualified installers which should be provided by SUNA
or the local DSO. (However, the list of qualified
installers has not been defined yet)

The applicant signs the contract for the PV installation

Installers need to be trained (no training so far) to do
the installation of small PV systems (SUNA is
planning to train the installers and issue certifications)

Actors

Applicant & the installer

Duration

Unknown

4.

Construction

Description

The installer installs the PV system

Applicant informs the DSO about the completion of
the installation

Actors

Applicant & the installer

Duration

For 50 kWp system would about one month. If the
equipment and everything is ready, it could be done in
two weeks.
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DSO Description The local DSO visits the PV system, and installs the
inspection of required meter. The applicant pays for the meter.
thetPV 2 The DSO inspectors are not familiar yet with PV
.sys:[ el:”n h systems. SUNA should hold training courses for
instafling the DSOs about PV systems.
meter
Actors Applicant & the DSO
Duration Unknown
Reading Description DSO reads the meter every two months and issues
power meter the bill to SUNA
i‘lffngﬂ?\m The formula and coefficients required to calculate the
feo bills will be determined by SUNA.
Actors DSO, and the Applicant
Duration Every two months
SUNA pays | Description SUNA pays the bill to the DSO (10% more) based on
the bill to the prepared Agreement between SUNA and DSOs
DSO DSO receives this 10% of the bill as its contribution.
The Agreement between SUNA and DSOs is new and
has not been signed by most of the DSOs yet. Based
on this agreement, the DSOs signs PPA (on behalf of
SUNAO with the applicant.
The prepared Agreement between SUNA and DSOs
is for one year. The contract between DSOs and the
applicants is for 20 years.
Actors SUNA & DSO
Duration Every two months
8. DSO pay Description The DSO pays the bill to the applicant
the bill to
applicant Actors DSO & Applicant
Duration Every two months

4.2.5 Financing Schemes

Nowadays there is no financial scheme for small power plants. Applicants can use domestic
banks (described in 4.1.5) with high interest rates, or finance the project with 100% equity.
As mentioned in 4.1.5, SUNA or Ministry of Energy could also design financial schemes in

cooperation with Iranian banks to finance RE projects with soft loans.
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4.3 Profitability Analysis

4.3.1 5 MWp PPA contract with SUNA

The following case study covers a 5.000 kWp ground-mounted project for the above 100
kWp market segment in Iran. The assumptions for the calculation will be varied in the
sensitivity analysis in the later chapter 4.3.3.

Compared to world market prices the turn-key system price of 60 Million Rials (ca. 1875
EUR/KWp®) is considerably higher. To account for additional cleaning costs in the usually
dry and dusty climate of Iran 3% of the total investment costs per year were assumed for
operations and maintenance costs. These OpEx costs were escalated with a separate
escalation rate because part of these costs will be accounted in EUR (50%) and the other
part in the national currency. Thus an average escalation rate of 10,5% per year was used.

Iran receives a high solar irradiation ranging from 1800 to 2200 kWh/m2 per year. In many
urban regions around 2000 kWh/m? can be achieved, which is why it was used for the

simulation.

The performance factor®* was set at 80% to account for performance decreases caused by
the dusty and dry climate and the resulting low self-cleaning effect of the modules. For the
degradation a very common assumption of 0,7% per year was used due to the lack of

experience with operational systems in this emerging market.

% The exchange rate used is Euro/Rials of 32000.
® The performance ratio, often called "Quality Factor", is independent from the irradiation and therefore useful to
compare systems. It takes into account all pre-conversion losses, inverter losses, thermal losses and conduction
losses. It is useful to measure the performance ratio throughout the operation of the system, as a deterioration
could help pinpoint causes of yield losses.
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Table 27 PV Project Parameter (5.000 kWp)

PV Project

PV System Size kWp
Specific System Cost IRR/KWp
Investment Subsidy IRR
Total System Cost IRR
Fixed Operation Costs IRR p.a.
Variable Operation Costs IRR/KWh
OpEx Escalation Rate % p.a.

5.000
60.000.000
300.000.000.000
9.200.000.000

10,50%

PV Generation

Specific Yield kWh/gm/a
Performance Factor %
Specific System Performance kWh/kWp/a
Degradation % p.a.

Table 28 PV Business Model (5.000 kWp)

2000
80%
1.600
0,70%

PV Business Model

Feed-in Tariff IRR/KWh
Tarif Coeffizient (Year 1-10) %
Tarif Coeffizient (Year 10-20) %
Exchange Rate 01. Jul 15 EUR/IRR
Exchange Rate Escalation % p.a.
Inflation Rate % p.a.
Feed-in Tariff Escalation % p.a.

6.750
100%
70%
32.000
8,0%
13,0%
9,48%

The business model of the PV project is based on a feed-in tariff, which is escalated over 20

years. The feed-on tariff escalation rate is a weighted average based on the inflation rate

(weight 0,3) and the escalation rate of the EUR/Rials exchange rate (weight 0,7). The feed-in

tariff is reduced after the first 10 years of operation to 70%.
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Table 29 Financing and Investment Parameter (5.000 kWp)

Project Duration Years 20
Equity IRR 67.698.704.229
Debt (Gearing) 80% IRR 240.000.000.000
Loan Tenor Years 5
Interest Rate % 6,0%
Discount Rate % 15,0%

For the financing of the project the use of the national development fund was assumed with
an interest rate of 6% p.a. for 80% debt®™ and a loan tenor of 5 years. (For developing
regions the interest rate would be 4% and a loan tenor of 7 years.) The discount rate was set
at 15% to represent a low risk investment alternative that yields returns just above the
expected long-term inflation rate.

Investment and Cash Flow for Equity

= Cash Flow for Equity m Equity Investment —Cumulative Cash Flows

200.000.000 -
150.000.000 -

100.000.000 -

in thousands ("000)

IRR 50.000.000 -

-50.000.000 1

-100.000.000 -

Eguity Invesiment 67.608.7

Cash Flow for Equity 0) 34.208.21 | (16.678.9 | (12.300.0 | (7.560.88 | (2.207.63 | 72.370.24 | 78.383.67 | 84.879.60 | 02.220.25 | 90.507.00 | 67.131.62 | 72.484.88 | 78.550.24 | 84.465.28 | 01.155.81 | 98.350.12 | 106.540.8 | 114.455.8 | 123.431.3 | 133.084.4

Cumulative Cash Flows | (67.608.7 | (37.874.1 | (50.485.8 | (58.573.3 | (62.806.2 | (63.993.8 | (32.702.3 | (3.235.00 | 24.512.28 | 50.727.03 | 75.323.66 | 80.753.15 | 103.301.1 | 116.060.1 | 128.006.5 | 130.200.0 | 140.720.2 | 150.620.6 | 168.860.2 | 177.542.1 | 185.673.6
Operations Year

1 2 3 4 5 6 7 8 ] 10 11 12 13 14 15 16 7 18 18 20

Figure 18 Cash Flows for Equity (5.000 kWp)

When looking at the yearly cash flows from investor perspective the investment pays of with
the beginning of year 8, which is indicated by the blue line which represents the cumulative
cash flows for the investor. Despite the debt service in the first 5 years, the project is
profitable enough to repay the investments under 10 years. This is mainly because of the low
interest that comes with the NDF loan. In the subsequent years the steep increase of the
feed-in tariff revenues caused by the feed-in tariff escalation results in a highly profitable
project provided that the assumptions regarding inflation rate and exchange rate escalation

materialize as forecasted.

82 - ) . . . .
A general term describing a financial ratio that compares some form of owner's equity (or capital) to borrowed

funds. <http://www.investopedia.com/terms/g/gearingratio.asp> (Last visited on: 29/12/2015)
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Revenues, Debt Service and Operations Cost

ERevenues and Savings ¥ Debt Service O&M Cost

—.250.000.000

200.000.000
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150.000.000
IRR

100.000.000

50.000.000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 1 15 16 17 18 19 20
Revenuas and Savings | 58.88421 | 62.6816.44 | 60.374.83 | 75.417.37 | 8221082 | 80.127.19 | 06.800.15 | 105.220.2 | 114.817.1 | 1244766 | 04.722.07 | 102.072.3 | 112.248.0 | 121.602.4 | 132.201.8 | 142.814.3 | 156.788.0 | 160.957.8 | 184.761.1 | 200.853.7
&M Cost 10.166.00 | 11.233.43 | 12.412.04 | 13.716.20 | 15.156.51 | 16.747.94 | 18.506.47 | 20.449.65 | 22.506.87 | 24.060.54 | 27.501.34 | 30.488.43 | 33.680.72 [ 37.227.4 | 41.135.99 | 45.455.27 | 50.228.07 | 55.502.02 | 61.320.73 | 67.769.36
Debt Service 14.400.00 | 60.261.95 | 60.261.95 | 60.261.95 | 69.261.95 0 [] 0 0 0 0 0 ] ] [} 0 0 o ] o

Operations Year

Figure 19 Project Cash Flows (5.000 kWp)

The above chart displaying the project cash flows indicates the reduction of the feed-in tariff
to 70% after the first 10 years of operation. However, due to the strong escalation of the

feed-in tariff a similar amount is already being reached in year 15 of operation.

When looking at the specific results the high IRR and the NPV underline the high profitability
of the investment. However, due to the high discount rate the LCOE is still relatively high
compared to low interest and low inflation rate countries like in the EU. This is only partly
offset by the high irradiation. Additionally, the loan performance indicators DSCR® and

LLCR®* are below one due to the short debt tenor.

8 n corporate finance, the Debt-Service Coverage Ratio (DSCR) is a measure of the cash flow available to

pay current debt obligations. The ratio states net operating income as a multiple of debt obligations due within one
year, including interest, principal, sinking-fund and lease payments. Source:
<http://www.investopedia.com/terms/d/dscr.asp> (Last visited on: 29/12/2015)

8 A financial ratio used to estimate the ability of the borrowing company to repay an outstanding loan. The Loan
Life Coverage Ratio (LLCR) is calculated by dividing the net present value (NPV) of the money available for
debt repayment by the amount of senior debt owed by the company. Source: <http://www.investopedia.com/
terms/l/licr.asp> (Last visited on: 29/12/2015)
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Table 30 Investment Results (5.000 kWp)

Net-Present Value IRR 169.454.533.377
Project IRR % 19,88%
Equity IRR % 31,07%
Payback Period Years 8,12
LCOE* (w/o subsidy) IRR/KWh 7.309
LCOE (w subsidy) IRR/KWh 7.309
Min DSCR** X 0,76 x
Min LLCR*** X 0,86 x

* LCOE: Levelized Cost of Electricity
** DSCR: Debt Service Coverage Ratio
*** LLCR: Loan Life Coverage Ratio

4.3.2 50 kWp PPA contract with the Distribution Company

The following case study covers a 50 kWp roof-top project for the below 100 kWp market
segment in lran. Compared to world market prices the turn-key system price of 70 Million
Rials (ca. 2.187 EUR/kWp) is considerably higher. To account for additional cleaning costs in
the usually dry and dusty climate of Iran, 3% of the total investment costs per year was
assumed for operations and maintenance costs. These OpEXx costs were escalated with a
separate escalation rate because part of these costs will be accounted in EUR (50%) and the
other part in the national currency. Thus an average escalation rate of 10,5% per year was
used.

For this business model was considered also a solar irradiation of 2000 kWh/m2 per year.

The performance factor was set at 75% to account for performance decreases caused by the
dusty and dry climate and the resulting low self-cleaning effect of the modules. For the
degradation a very common assumption of 0,7% per year was used due to the lack of

experience with operational systems in this emerging market.
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Table 31 PV Project Parameter (50 kWp)

PV Project

PV System Size kWp 50
Specific System Cost IRR/KWp 70.000.000
Investment Subsidy IRR -
Total System Cost IRR 3.500.000.000
Fixed Operation Costs IRR p.a. 105.000.000
Variable Operation Costs IRR/KWh -
OpEx Escalation Rate % p.a. 10,50%
Specific Yield kWh/gm/a 2000
Performance Factor % 75%
Specific System Performance kWh/kWp/a 1.500
Degradation % p.a. 0,70%

Table 32 PV Business Model (50kWp)

PV Business Model

Feed-in Tariff IRR/KWh 8.730
Tarif Coeffizient (Year 1-10) % 100%
Tarif Coeffizient (Year 11-20) % 70%
Exchange Rate 01.Nov15  EURIRR 32.000
Exchange Rate Escalation % p.a. 8,0%
Inflation Rate % p.a. 13,0%
Feed-in Tariff Escalation % p.a. 9,48%

The business model of the PV project is based on a feed-in tariff, which is escalated over 20
years. The feed-on tariff escalation rate is a weighted average based on the inflation rate
(weight 0,3) and the escalation rate of the EUR/IRR® exchange rate (weight 0,7). The feed-in

tariff is reduced after the first 10 years of operation to 70% of the tariff for the first 10 years.

% IRR corresponds to the Iranian currency Rials.
70



Table 33 Financing and Investment Parameter (50kWp)

Project Duration Years 20
Equity IRR 743.165.413
Debt (Gearing) 80% IRR 2.800.000.000
Loan Tenor Years 5
Interest Rate % 6,0%
Discount Rate % 15,0%

For the financing of the project the use of the national development fund was assumed with
an interest rate of 6% p.a. for 80% debt and a loan tenor of 5 years. The discount rate was
set at 15% to represent a low risk investment alternative that yields returns just above the
expected long-term inflation rate.

Investment and Cash Flow for Equity

== Cash Flow for Equity = Equity Investment  ——Cumulative Cash Flows

3.000.000 1

000)

2.500.000 A

2.000.000 A

in thousands (

1.500.000 -
IRR 1.000.000 -
500.000 4

04
-500.000

-1.000.000 -
Equity Investment (743165
Cash Flow for Equily - 4287036 | (162.489. | (108.555. | (50.165.2 | 15.768.22 | 889.522.1 | 963.577.8 | 1.043.724 [ 1.134.256 | 1.224.300 | 831 614.8 | 900.585.6 | 976.516.4 | 1.050.645 | 1.134.551 | 1.224.066 | 1.327.568 | 1.427.281 | 1.540.269 | 1,661,697
Cumuative Cash Flows | (743.165. | (369.510. | (492.375. | (563.752. | (592434, | (584.595. | (200.030. | 162.214.4 | 503.409.8 | 625.836.9 | 1.126.465 | 1.307.645 | 1.475.971 | 1.634.682 | 1.783.168 | 1.922.508 | 2.053.504 | 2.176.670 | 2.262.202 | 2.400.430 | 2.501.972

Operations Year
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Figure 20 Cash Flows for Equity (50 kWp)

When looking at the yearly cash flows from investor perspective the payback time of about
7.5 years is indicated by the blue line which represents the cumulative cash flows for the
investor. Despite the debt service in the first 5 years the project is profitable enough to repay
the investments shortly after repaying debt. This is mainly because of the low interest that
comes with the NDF loan. In the subsequent years the steep increase of the feed-in tariff
revenues caused by the feed-in tariff escalation results in a profitable project provided that
the assumptions regarding inflation rate and exchange rate escalation materialize as
forecasted. The decrease of revenues in year 11 is caused by the feed-in tariff reduction with

a 70% multiplier.
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Figure 21 Project Cash Flows (50 kWp)

When looking at the specific results the high IRR and the NPV underline the profitability of

the investment. However, due to the high discount rate the LCOE is still relatively high

compared to low interest and low inflation rate countries like in the EU. This is only partly

offset by the high irradiation. Additionally, the loan performance indicators DSCR® and

LLCR®" are below one due to the short debt tenor.

Table 34 Investment Results (50 kWp)

Net-Present Value
Project IRR

Equity IRR

Payback Period
LCOE* (w/o subsidy)
LCOE (w subsidy)
Min DSCR**

Min LLCR***

* LCOE: Levelized Cost of Electricity

** DSCR: Debt Service Coverage Ratio

*** LLCR: Loan Life Coverage Ratio

®n corporate finance, the Debt-Service Coverage Ratio (DSCR) is a measure of the cash flow available to

IRR

%

%

Years
IRR/KWh
IRR/KWh
X

X

2.433.307.603
22,08%
36,10%

7,55

8.921

8.921

0,80 x

0,90 x

pay current debt obligations. The ratio states net operating income as a multiple of debt obligations due within one
year, including interest, principal, sinking-fund and lease payments. Source:

<http://www.investopedia.com/terms/d/dscr.asp> (Last visited on: 29/12/2015)

87 A financial ratio used to estimate the ability of the borrowing company to repay an outstanding loan. The Loan

Life Coverage Ratio (LLCR) is calculated by dividing the net present value (NPV) of the money available for

debt repayment by the amount of senior debt owed by the company. Source: <http://www.investopedia.com/
terms/l/licr.asp> (Last visited on: 29/12/2015)
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4.3.3 Sensitivity Analysis (50 & 5.000 kWp)

In the following the results of a sensitivity analysis performed for selected key input
parameters are presented. The sensitivity analysis allows to assess the impact a certain
input parameter has on the profitability of a system. Also potential projects with varying input
parameters due to a different location, installation costs or different financing structures can
be compared.
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Figure 22 Yield Sensitivity (50 kWp) Figure 23 Yield Sensitivity (5.000 kWp)

The vyield sensitivity helps to compare locations with different solar irradiation in combination
with system setups that result in different plant performance factors by changing the specific
yield that is used by the model. When looking at the results one can observe that the
payback reacts non-linear on changes of the specific yield than the equity IRR because the
payback time within the first years is strongly influenced by the debt service. During the debt
service period, every change in revenue caused by a lower/higher yield disproportionately
affects the payback period. The equity IRR instead is calculated based on the whole
operations period and thus reacts proportionate/linear to changes in specific yield.
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Figure 24 System Price Sensitivity (50 kWp) Figure 25 System Price Sensitivity (5.000 kWp)

The sensitivity on the system price helps to compare projects based on total costs for the
components and the installation until operation of the system. For this sensitivity the equity
IRR reacts almost linear to changes in the system price while the payback again reacts
disproportionate to changing system prices because the payback time of the base case
scenario is within the loan tenor.
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The feed-in tariff sensitivity reflects changes in the tariff for new projects assuming that the
tariff scheme (tariff and inflation adjustments) remains fixed for the whole project lifetime. The
equity IRR again reacts proportionate to changes of the feed-in tariff and the payback period
reacts stronger due to the debt service being paid within the first years of operation.
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Figure 28 Debt Interest Sensitivity (50 kWp) Figure 29 Debt Interest Senstivity (5.000 kWp)

The model uses a 6% debt interest rate based on the NDF financing facility for undeveloped
regions. The results for lower interest rates like 4% for developed regions and higher interest
rates for commercial banks are depicted in the chart. When changing the debt interest rate
both results, the equity IRR and the payback period, react proportionate.
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Figure 30 Debt Amount Sensitivity (50 kWp) Figure 31 Debt Amount Sensitivity (5.000 kWp)

The debt amount sensitivity is useful to compare results with different degrees of debt
leverage. When increasing the debt amount from the base case of 80% debt, the equity IRR
and the payback period react disproportionately due to increased leverage. Below the base
case both results react proportionate to a decreased leverage. Above 95% leverage the
payback falls below 2 years because the cash flow available for equity within the first year is
higher than in subsequent years due to the grace period of the debt service.
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4.4

Success Factors for developing PV power plants

The critical success factors for the development of a PV power plant, which any investor

should consider before pursuing a particular opportunity, are the following:

Acquiring the required land: The acquisition of the land is a time consuming task in
the development of PV plants in Iran, securing the land as soon as possible is one of
the success factors.

Financial Scheme: As financing the PV projects is currently difficult in Iran due to the
limited budget of NDF, not having any specific financial scheme defined by SUNA
and limited bank relations between Iranian banks and foreign banks, means that a
financial plan for the project is a success factor for a developer.

Grid Connection: Based on the PPA in Iran, the applicant should bear the costs of the
construction of the required substation and the gridlines; therefore; if the location is
chosen where there is no need for new substation or extra grid lines, the Capital
Expenditure (CAPEX) would be lower.

Signing the PPA sooner: As the policy of the Ministry of Energy and SUNA is to
encourage developers and investors to construct the PV plants sooner, and to
decrease the feed in tariffs according to the installed capacities, the sooner the PPA
is signed the higher the feed in tariff would be.
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5 Solar Business Conditions in Iran

The goal of the Iranian government to reach 5 GW from wind and solar energy until 2020
seems ambitious considering the slow development of renewables so far. However, the
country has international pressure to achieve this, due to the obligations of the Kyoto
protocol. Hence, the country has recently increased and extended its Feed-in-Tariff for
renewable energy sources. Nevertheless, under the current financial conditions such as the
high interest rate of over 25% in local banks, the requirement would be to bring their own

funding.

This chapter describes the business conditions in Iran and give some recommendations for

investors of how to overcome the current barriers.

5.1Trade Conditions & Restrictions

5.1.1 Import of Renewable Energy Components from Germany to Iran:

Due to the bonus of the use of domestic products, some of the components are currently
obtained in Iran®. Other components such as solar panels and inverters are not available in
the local market and must be imported. Still, using locally produced panels or inverters
makes the system eligible for the FiT-bonus. Because of the current trade restrictions, all
renewable energy components may be officially delivered to Iran. The requirements for this

transaction are following explained:

BAFA Application

A German Company should submit an application to the “Bundesamt fir Wirtschaft und
Ausfuhrkontrolle” (BAFA), to ask if the export of a commaodity is subject to licensing and if a
license may be granted. The BAFA is the central licensing authority in Germany, responsible

for the administrative implementation of the export control policy.

The application is online®®. For this, it is necessary to have the EORI number (Economic
Operators' Registration and Identification number), which is an operator identification number

that is a prerequisite for customs permission in the European Union®.

Other requirements for the BAFA application include a description of the characteristics of
the components, the size of the system, the final use of the energy and the contact
information of the Iranian company which will get the components®. The application is only

valid once. In this application, several components and products can be included. One

8 Eor more details see chapter 3.3.2.
89 . . e
For more information please visit (in German):
http://www.ausfuhrkontrolle.info/ausfuhrkontrolle/de/antragstellung/index.html
% Eor more information please visit http://www.zoll.de/EN/Businesses/Movement-of-goods/Import/Duties-and-
taxes/EORI-number/eori-number_node.html
L In case that the contract value exceeds one million Euros, it is necessary to get an extra permission from the
German Federal Ministry of Economy.
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important condition is the prohibition to install solar power plants for military uses.
Additionally, the applicant should provide the following documents:

e A purchase order from the Iranian company

e A contract with the Iranian company

e An confirmation order with the Iranian company

Once the application has been submitted, the BAFA will take 7 to 9 weeks to give an answer.
Further applications will take less time (approx. 2 -3 weeks), once one application has been
made and the company has been registered. In case that the BAFA decides that the
product(s) need a license, it would be necessary to deliver the necessary requirements. This
differs in from case to case.

Iran Custom Procedures — Tax Payment

For the delivery of renewable energy components to Iran, the company should pay customs
duties. Each product has a standard tariff which corresponds to a percentage of the price of
the goods and is defined every year (according to the Iranian Calendar) in a list.”? The tariffs
are updated every year according to the government policy, the market demands and the
domestic manufacturer’s protection policies (generally, the tariffs remain the same for years).

The current custom tariff for solar panels is 17% and for solar inverters is 22%.

In addition to the standard custom tariff, there are some other factors (like education support
fees, etc.) which need to be added. But the total overhead related to this issue would be

maximum 2%.

The power plant owner can register the project with the Ministry of Trade and Industry to get
permission for costum tariff discount up to 5%. Nevertheless, it is recommended to calculate
the project’s feasibility study in a worst case scenario without this discount, due to the long

period that the consignee can spend in the customs.

Currently there are no legal deductions (Tax & VAT, social security) and it is not possible to

get payments for the purchase of electricity in advance.

5.2 Securities and insurances

Currently there is no investment insurance coverage for foreign investments, including PV
systems in Iran (by Iranian Insurance Companies) due to the lack of experience in this
regard. There are normal liability, engineering and risk insurances (for the installation and
operation phase) for fossil fuel power plants, which could be extended to the renewable

energy field. There is also a “power plant output energy guarantee”, defined as an “income

92 The list is available in: http://www.irica.gov.ir/Portal/Home/Default.aspx?CategorylD=84ce9da5-edb7-40ff-93f1-
202b49eh8285
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protection insurance”, which has not been applied and therefore, there is lack of experience
in this field.

On the other side, the Iranian government promotes the foreign investment with the “Foreign
Investment Promotion and Protection Act” (FIPPA). This law gives a political protection
during the investment process (e.g. against war). Additionally, the payment procedure would

be guaranteed by the Ministry of Energy.%

5.3 Payment Procedure & Money Transfer
The payment should be done in Rials with a six months bank guarantee (LC) from the
Ministry of Energy. This guarantee will be extended every six months. One important remark

is that all delayed payments would cause penalty (after one month).

The transaction of money during the trade restrictions period can be done through
“Exchange Offices”. These offices are licensed by the IRAN Central Bank. Another option is
to make the transaction through an Iranian partner. After the removal of the trade restrictions,
the whole procedure could be done over a bank account in Iran, when the Iranian banks will

be connected to the swift system.

There is a fee for the exchange of Rials into Euros or Dollars. To calculate this fee and to
receive the payments of the Feed in Tariff, the Central Bank of Iran has developed an index

formula. This is explained in chapter 3.3.2.

5.4 Market Entry — Opportunities
Aside from the challenges to enter the Iranian market, there are several opportunities for

foreign investors. These are following described:

» Excellent natural conditions: e.g. high solar irradiations (4.5 to 5.5 kW h/m2) and a
favourable climate for photovoltaic electricity production®. This makes it possible to
reach the double energy output than in some European countries.

+ Attractive feed in tariffs and other policies supporting PV®°.

+  Political determination to reduce fossil fuel subsidies®

* High electrification rate, enabling PV installations to be connected to the grid in most
areas of the country.

* The solar PV installation market is in an early stage. Until now the EPC sector in Iran
has experience in the installation of off-grid systems in the rural sector and they are

willing to participate in the installation of bigger systems. Hence, there is an

% For more information visit: http://www.investiniran.ir/en/investmentguide/manual
% For more information see chapter 2.8.
95 . .
For more information see chapter 3.3.2.
96 . .
For more information see chapter 1.
78



opportunity to improve the market through trainings and know-how transfer from
Germany.

Iran has the potential and experience to manufacture low voltage and medium voltage
materials and also mounting systems, cables and etc. and profit from the bonus for
the use of local products.®’

Products “made in Germany” are well received on the market. 87% of Iranians
consider German brands to be of high quality, versus only 18% of the Chinese
products.

Benefits and Chances from Renewable Energy for Iran

The increment of the share of renewable energy will lead to enormous benefits and chances

for Iran, including:

The export of natural gas and petroleum can increase simultaneously as the
production of renewable energy replaces their domestic consumption.

Rural areas can be supported by the decentralized structure of renewable energy
sources.

As a consequence from distributed energy production, the drinking water supply can
be eased which also supports local agriculture and health can care.

Climate protection goals can be realized due to the impact of renewable energy
sources.

Iran can act as a role model by defining itself as a user and provider of renewable
energy, although it has fossil resources as an alternative.

The local employment market will be developed. Both the quality as well as the

quantity will improve due to the new decentralized structure.

5.5Market Entry - Risks

Consumers are not aware of the benefits of solar technologies.

Economic stability of the country (mostly due to inflation, currency devaluation and
budget deficits).

Uncertainty due to the trade restrictions.

Sovereign rating currently not existing and the new one could be lower than expected.
Difficulties with the deployment of rules, e.g. potential difficulties in reducing local staff
due to the employee-friendly laws.

Payment delays from subsidy institutions due to the possible lack of financing.
Nevertheless, currently the government is trying to raise the tariff of the electricity bill

to increase the FiT.

" For more details see chapter 3.3.2.
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» A further obstacle is the required legitimation from the government. All tasks, even the
simplest have to be regulated via complex procedures. This slows the whole process
down.

* There is a very strong gas and oil lobby in Iran that has established its influence over
the years and might affect the development of renewable energy sources in the
future.

+ Insufficient national standards for grid connection and photovoltaic installation
connections.

* Language barriers: many documents are not available in English, therefore a
translator will be mandatory.

» Different corporate cultures.

5.6Market Entry and Project Development Recommendations
Foreign investors interested in investing in renewable and clean energy should consider the

following items:

* One of the most important aspects to consider is to have an Iranian partner. This
eases the understanding of the complex governmental procedures, get the necessary
permissions (such as the land acquirement) and to overcome the language barriers.
Also, it is mportant to have a good relation to the local grid company to ensure the
fast and effective connection of the plant.

» Developers/ investors should care about the grid connection; if any new substation or
new grid cable needs to be built, the developer/ investor has to bear the cost.

* The local content bonus recommends acquiring the products needed for PV power
plants in Iran. The benefits include the bonus for using local products® and the
avoidance of duties and transport costs. This applies also for hiring staff for
construction and maintenance. However, the Iranian staff should be trained to
maintain the facility. And however, products from abroad might have advantages in
terms of maturity, quality and international certification that compensate for the
abdication of the bonus.

« It is not only prohibited to transfer the title to construction permit from one beneficiary
to another, but it is also prohibited to transfer more than 25% of the share of the
company to others without permission of Ministry of Energy.

* Applicants should inform SUNA about the site selection. SUNA will check if this land

is “free” or already reserved by other applicants.

% See chapter 3.3.2
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 The FT shall stimulate private investments, so in addition to private companies,
cooperative companies and actual persons and civil partnership groups might be
involved in the construction permit and concluding contract.

« It is important to note that the borders between personal relationships, community
and business are blurred. When operating in Iranian territory this is important to
consider.

+ To overcome the difficulties with the employment rules, it is possible to have short-
time period contracts. Currently, it is usual to have contract between 3 and 12
months. Nevertheless, the regular insurance and tax must be paid.

* It is recommended to register at the OIETA (Organization for Investment, Economic
and Technical Assistance of Iran®®) and get FIPPA support if German investors want

to invest in renewable energy in Iran.

% For more information please visit: http://www.investiniran.ir/fen/home
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5.7Four Rules for Successful Market Entry'®

Most of the obstacles can be overcome if companies adhere to certain rules and guidelines.
Some foreign companies are better positioned than others (e.g., based on perceived product
features or loyalty), but in principle foreign companies should be able to be successful in
Iran. We have identified four rules to facilitate a smooth entry.

I. Get the Basics Right

* A good understanding of the country's history, culture and business landscape is a
minimum condition. The same goes for language capabilities: many documents are
only available in Farsi and some older Iranians do not speak English nor German.
Having Farsi speakers in your team will prove invaluable.

* Gaining a good understanding and the build-up of trust will not happen overnight, and
certainly not through emails and conference calls. Expect to be present often and
ideally establish an anchor on the ground. The country and all its intricacies demand

frequent face-to-face interactions.

Il. Start at the Top — But Be Aware of Middlemen

* Given the centralized nature of companies and governments bodies, it will take
considerable time to get anything off the ground if companies start at the lower end.
Aim for an entry point in the highest echelons of an organization. It may not be easy
at first, but it will speed up the overall process and expect to mirror the level of
seniority in terms of attendance.

* Itis always best to go directly to the senior management when possible. If this proves
difficult, foreign companies may need to leverage middlemen to gain access — a
common practice in the Middle East which can be an effective business accelerator.
Such locals can possess essential know-how on how to navigate within their culture
and have the right contacts, but using these individuals requires careful consideration
of compliance regulations and it comes with certain risks.

+ For example, it can initially seem to work well by opening doors and helping to identify
opportunities. Later, it may turn out that the middleman has his own agenda or that he
closed other doors for you, or that he promised contacts which turn out to be weak
and months are wasted.

+ Companies should therefore tread carefully, particularly given the vast number of
agents and intermediaries that have sprung up in the wake of the re-emerging
economy after the santions. Selecting a reliable middleman could be one of the most

strategic moves that a company entering Iran makes.

199 “How to do business in Iran — successfully”. Think Act, Business in Iran. Roland Berger. November 2015.
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lll. Prepare Yourself Legally

Following the JCPOA, it is expected that most economic restrictions will be lifted or
relaxed in the first quarter of 2016. However, regardless of the status of the trade
restrictions — whether they are in the process of being relaxed or are already lifted
upon entering Iran — companies need to have a good understanding of the Iranian
legal context in order to mitigate their investment risk.

One way to mitigate investment risks is to structure the business in a way that it falls
under a Bilateral Investment Treaty (BIT) and/or another investment agreement.
There are 52 BITs in force between Iran and other countries, such as Germany,
France, Italy, Austria and Switzerland. Amongst other things, BITs with Iran provide
protection against expropriation without compensation, free transfer of capital,
guaranteed equal treatment with nationals and, in principle, the possibility of
arbitration proceedings (UNCITRAL), even though the free choice of the governing
law is limited.

In addition to the BITs, protection and incentives are also provided under Iranian
national law. The Foreign Investment Promotion and Protection Act 2002 (FIPPA)
guarantees important privileges to foreign investments such as an equal treatment
standard, transfer of funds and dividends, compensation against expropriation and
access to foreign courts. However, in order to be privileged, the foreign investor has
to obtain a permit from the so called OIETAI Organization. The permit will be issued
fairly promptly, if — based on a substantial business plan — the applicant can
demonstrate that the business activities are eligible (e.g. not purely commercial). So,
as is often the case, the devil is in the detail. The careful and timely preparation of the
business plan is essential.

A positive aspect is that foreign investors are, with few exceptions, allowed to hold up
to 100% of the shares when investing in Iranian companies, which is a rare privilege
in this region. Foreign investors can also choose freely between the legal forms
provided by Iranian Commercial Law, with the Private Joint Stock Company proving
to be the most common and suitable corporation form for foreign investors.

There are also various tax and legal provisions privileging the establishment of
foreign companies in free trade zones and special economic zones. Iran has
concluded numerous double taxation conventions (DTC) essentially based on the
OECD Model Tax Convention with Germany, France, Spain, Austria and Switzerland.
However, knowledge of the Iranian practice of implementing the relevant dispositions
is essential for any tax optimized structuring.

Overall, the legal framework in Iran is mature, but it can hold surprises. It is highly

advisable to engage a law firm with expertise in international business that has on-
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the-ground experience in Iran and can demonstrate up-to-date and reliable

knowledge.

IV. Position for the Long Term

Although establishing a company does not legally require an Iranian partner, no
matter the type of business, foreign companies are dependent on local Iranian
companies and need to establish such partnerships. Looking for a partner may seem
easy given the sheer size of the economy, but the packed hotels in Tehran indicate
the interest is high and many companies are vying for the same business.

A differentiating and long-term positioning is crucial to spark interest. Providing
financial investment is appreciated (and needed) but is more a hygiene factor than a
true differentiating factor for a sustainable partnership. Iranian partners expect a long-
term commitment from foreign companies and this means collectively building a
business, based on mutual respect and transfer of knowledge and expertise. To
support such an approach, building local employment through offices and factories is
a strong commitment.

A long-term approach will be partly automatic. When doing business in Iran, one key
virtue is patience. Decision-making simply takes time due to the culture and
administrative roadblocks. When meetings are closed with clear next steps, expect
the timelines to be fluid. Pushing the partners in the beginning is a great way to start
off on the wrong foot, so prepare for long timelines and unexpected hurdles.

For some foreign companies, conducting business in Iran will become a reality in the
short term while others will choose a passive approach as they find this unique
country somewhat daunting. Still, the Iranian opportunity is too big to ignore and
companies around the world should start preparing themselves today in order to hit
the ground running. For sure, it will not be a smooth ride for most, but with a
readiness to invest and learn, successful business in Iran is achievable. Or to put it in
the words of the famous 13th-century Persian poet and scholar Rumi: "As you start to

walk on the way, the way appears".
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Legal Framework for Investments
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5.8Useful Contacts in Iran and for the business with Iran

* Renewable Energy Organization of Iran — SUNA: www.suna.org.ir

» Organization for Investment, Economic and Technical Assistance of Iran — OIETAI:

www.investiniran.ir

* German-Iranian Chamber of Commerce: www.lran.ahk.de

* German Solar Association — BSW-Solar: www.solarwirtschaft.de

* Federal Office for Economic Affairs and Export Control — BAFA: www.bafa.de
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6 Recommendations on the General Framework

The Iranian PV market will certainly soon emerge. The government has taken path breaking
steps to promote the expansion of solar energy. Based on the new regulation, the market
stakeholders will have to gain experience in how to apply the new procedures, thus further
lessons for improvement will soon be learnt. Still, some general difficulties have already been
identified by potential investors and project developers that can be tackled with the support of
best practices from Germany and from other mature PV markets. In this chapter, those
barriers will be linked to potential solutions that can be followed-up by Iranian governmental
decision makers. Those solutions do not include such general recommendations like the
engagement for removed trade restrictions or the reduction of fossil subsidy. Such
developments are heavily influenced by other factors than renewable energy policy.

Barrier 1: Financing of Solar PV Projects

Solar energy has hardly any running costs but need high up-front investments. Thus,
the availability of financing and financing conditions play a crucial role for those kind
of investments.
a. National Financing:

The financing of PV projects via debt financing from banks is still too expensive. Private
banks ask for interest rates of approx. 25%, which lowers the IRR and increases payback
periods significantly. In the starting phase of the Iranian PV market, alternative funding is
needed. Iran has already established a national funding scheme that can be used for clean
energy projects, too. However, this “National Development Fund” (NDF) is not primarily
designed for PV systems. The fund does even not foresee a budget for small PV installations
on residential and commercial rooftops, which are explicitly supported by the FiT for plants <
100 kWp.

Recommendation:

Lower and more competitive interest rates reduce the Weighted Average Cost of Capital
(WACC) of solar PV, which is the main factor that determines the cost of PV today.
Therefore, if the WACC is gradually reduced, the PPA price can be decreased as well,
leading to a kick start of the still nascent Iranian PV sector. For providing sufficient project
financing loans at lower interest rates than available in the free market, the NDF should
therefor increase the share for renewable energy projects, including small PV installations.
Also more national credit lines for renewable energy investments should be developed, as it
is impossible now and difficult in the mid-term perspective to obtain international funding.

Moreover, the authorities should streamline and make funding regulations for national credits
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and other subsidized credits more transparent to avoid additional information cost for

investors.

b. Currency and inflation Risk:
Inflation rate in Iran is currently about 13% per year. It means that the calculated costs for the
solar PV parks during the planning phase will increase at the stage of the plant installation.
This will impact negatively the calculation of the Levelized cost of electricity (LCOE) for the

PV projects, which will be different depending on the project’s phase.

Recommendation:

One option to tackle this currency risk would be to realize solar investments in a currency
less exposed to inflation like the USD or Euro. It is acknowledged, that this could only
happen after the removal of the trade restrictions. To minimize the impact of the inflation,
photovoltaic parks should be installed as fast as possible after signing the PPA with SUNA.
This means that imported products have to be entered in the field as well as production has
to provide components “just-in-time”, requiring very simple, efficient and clear administrative

procedures.

c. Empowerment of the Banking Sector:
The costs of capital are dependent on the risks that a financing organization sees in a PV
project. The higher the risks are, the higher is the so called risk-premium that investors and
banks will require to face when investing in a project or lending money. Thus a rigorous and
consequent reduction of risks can lead to greater trust and thereby to reduced premium risks
and costs of capital. Banks must be able to trust that the investments will generate the
expected and agreed return. If that is the case they are willing to accept lower interest rates
or set up specific credit lines for solar projects. Iranian Banks consider three factors when

they assess the creditworthiness of a project, resulting in the demand of collaterals:

e Evaluating the financial ability of the applicant: What is the turnover of the company?
Has the company implemented similar or any project before? Have they paid back the
loans they received in the past?

¢ Evaluating the planned project / bankability: Is the planned project well designed?
Which company is the EPC for this project? What is the chosen equipment /
technology for this project? What is the IRR, Rol, and other financial parameters of
the project?

e FEvaluating the off-taker risk: Who is going to buy the electricity in terms of

creditworthiness / rating?
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If Iranian banks get familiar with PV projects, they would provide developers more simply
with loans; If they have better estimations on the return of investment, they would demand
less collaterals from the applicants and may even consider the PV system as part of the
required collateral.

Recommendation:

SUNA has the authority to start informational talks or even negotiations with domestic banks
in order to convey a better understanding of the PV technology, of the recent policy
framework, of the project development process and of the PV plant in operation. This
understanding can be achieved by specific financing workshops / trainings supported by
international experts (e.g. German KfW-bank), by developing standardised bankability criteria
(like the “BSW-financing-criteria”) and by an intense information exchange between Iranian
bank representatives / associations with SUNA and the PV stakeholders. As an objective,
domestic should be motivated to design their own financing schemes which enables the
Iranian PV market to grow self-sustainably.

Barrier 2: Uncertain Outlook on future FiT-financing

a. Insufficient surcharge for solar targets:
The main financial source to pay the renewable electricity generated in Iran comes from the
electricity bills of end-users in the country, which is equal to 30 Rials per kWh. Assuming to
have 200 Terawatt hours a year electricity bills in Iran, the calculated Budget would be
around 6000 billion Rials, respectively 4000 billion Rials capped by the parliament. Based on
the laws, these 4000 Billion Rials per year (equals 122 million Euros, as of Dec. 2015) should
be spent for both buying electricity from renewables, and for rural electrification. The share of
each one is not clear and annual changes are a source of confusion. Moreover, even if all of
this money was spent for buying electricity from renewables, is only sufficient for some
hundred MWs of energy produced by renewable. But the target of the government is much
higher (5000 MW for the next five years). After the expected breakup of the solar PV market,
some investor retention might arise due to the uncertainty of re-financing by the FiT-

surcharge.

Recommendation:

In order to give investment assurance to the sector, SUNA should start the negotiation
process for defining a growth path of the FiT-surcharge early, which will most probably soon
have to be increased. Experience from other countries like Germany show, that a budget
freeze in the midst of a running market can destroy investor confidence and break down a
formerly steady market expansion. Consequently, negotiations should start far in advance of

a foreseeable exhaustion of the FiT-budget.
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b. Timely announcement of future FiT
In the moment of the PPA signature between SUNA / DSO and the investor, the FiT of that
moment will be deployed. But planning processes have started months earlier, including the
economic analyses necessary for assessing the project feasibility. Consequently, future FiTs
should be published as early as possible. In the current practice, new FiTs used to be
announced even one or two months after the beginning of new Iranian year, which starts on

20" or 21° of March. Thus practice was announcement end of April or even in May.

Recommendation:

To maintain a reliable FiT-policy for investors, SUNA should announce the new feed in tariffs
at least at the beginning of the New Year. Some more time in advance would be very much
appreciated by the investor community. As a better alternative, SUNA could create a
committee to determine the appropriate feed in tariffs a few months before each year. This
committee would have the responsibility to monitor the market, the system prices, calculate
the profitability analysis and recommends the feed in tariffs to SUNA.

Barrier 3: Incomplete standards for the project development process

Standards for the PPA authorization process are only partly defined yet, which is highly
understandable due to the juvenileness of the new legal framework. The PPA process for
large installations (>100 kWp) is well defined, but some procedures such as the grid
connection process are still missing. For small installations, the process is still under
construction. This creates some planning insecurities and higher information costs. Whereas
SUNA is highly prepared to push the solar market expansion, on the side of DSOs and
regional electricity companies there is still room for higher commitment and improved
knowledge. There are not enough experts who know PV systems well. This leads to

personalized decisions and deviation from the standard procedures.

Recommendation:

A standard-driven framework should describe clearly, which forms and criteria have to be
applied in each step of the process. Specifically, SUNA should define the procedure for PV
systems smaller than 100 kWp in detail. Moreover, SUNA should train the DSOs and equip
them with standardized forms for reliable interaction with the investor within the approval
procedure. Installers should be trained in order to qualify for the group of certified installation
companies. With Tavanir and the DSOs, a catalogue of uniform grid connection requirements
should be developed. It is important, that all those standards are applied throughout the

entire Iran in a uniform way.
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Barrier 4: Lack of public knowledge about the change

An energy transition as planned in Iran changes the role of many stakeholders, it costs
money and confronts people with new technology they didn’t know before. Thus, resistance
against this change will probably arise from many sides. Many barriers can impede the
expansion of solar energy, these barriers not only come from immanent conditions but also
from opposing parties. On the other hand, the energy transition will only be successful, if the
general public, the industry and policy makers / regulators accept and share the joint
objectives. This also serves as a counter insurance that the new legal framework will not be
removed or significantly modified soon again, which would destroy investor confidence. It is
crucial, that the introduction of solar and wind energy will be accompanied by public relation
which conveys positive messages and the various benefits of renewable energy such as
economic value creation, jobs, emission reduction, environment protection, satisfaction of
growing energy demand or civic participation. The latter is also a big challenge for raising
private capital in distributed PV. Communication activities should also have a marketing
effect and motivate people to invest in solar energy.

Recommendation:

SUNA should initiate and plan communication activities that frame and explain the new
regulation, the benefits and the maturity of the technology for the general public. Such
activities can be campaigns like the German “Week of the Sun”*%?, press work, workshops /
conferences for specific multiplier target groups, online media or printed information material.
It is even more effective, to implement such measures together with the private sector (e.g.
association, chambers) in order to increase reach and trustworthiness in the audience. In
Germany, the private sector and the responsible ministry have even founded in 2004 a joint

"103 which aims at explaining renewable energy to

public-private “renewable energy agency
decision makers and the media via statistics, graphs, studies, surveys, films, press events,
award ceremonies, online activities and brochures. Their reach and persuasive power is

immense and has played a crucial role in the perpetuation of the German energy transition.

102 . o . - . L
The annually organized campaign "Week of the Sun" aims at raising public awareness of intelligent energy
solutions and behaviours in Germany, particularly for solar thermal and photovoltaics. BSW-Solar supplies solar
newspapers, exhibition posters and advertising material on solar thermal energy and photovoltaics free of charge
to all interested actors who organize solar events in their municipality in the scope of the WEEK OF THE SUN.
The campaign took place for the first time in 2007 and immediately led to 1,600 solar events all over the country,
recently having increased to approx. 4.000 (2014). All local actors who are involved and interested in the
spreading of solar energy can take part in the WEEK OF THE SUN: craftsmen, local authorities, solar initiatives,
environmental groups, energy consultants, architects, banks or schools. More information: www.woche-der-
sonne.de
103 http://www.unendlich-viel-energie.de/english
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Outlook from the recommendations

Through the barrier analysis and the close exchange with local experts, it became clear that
Iran's PV sector still requires more qualified expertise and know-how. In particular, the
following study areas and practical actions should be carried out to enhance an efficient and

sustainable development of the PV industry and market:

e [Focusing on the concrete institutional arrangement of the PV sector to identify
administrative burdens and delays for the deployment of PV projects, especially after
the new FiT scheme is put in practice;

e transparent and simple presentation of information on online platforms to facilitate
and simplify the access to project development and permit procedures at national and
provincial level;

e empowerment of banks and venture capital providers to understand technology and
framework conditions;

e empowering the civil society and potential PV investors on the implementation of the
PV distributed generation via communication activities;

e greater involvement of national and international development banks to help in the
implementation of “de-risking” measures and in providing specific loan programmes at
lower interest-rates, especially after removal of the trade restrictions;

e strengthening the cooperation between the Iranian renewable energy associations
and international PV or RE associations through best practice exchange;

e increasing the quality standards for imported and locally produced PV components

throughout the whole value chain

To conduct and support the referred study areas and practical actions, it is suggested to
develop further projects that facilitate capacity building and knowledge transfer to empower
key national actors of the private solar PV sector as well as relevant public institutions. The
ultimate goal is to support the creation of a solar PV market that enables to boost a

sustainable socioeconomic development in the country.
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Annex

Interviews and Consultations
Atrin Parsian Co.
Eight structured interviews were conducted with manufacturers, installation and EPC
companies in Iran and SUNA concerning 50 kWp PV systems business model.
Faran Co.
Faraz Pendaran Aria Mowj Co. (Farpam)
Green Energy Co.
GEON Group GmbH & Co. KG (with Mr. Sharam Roghani)
MAPNA Renewable Energy Generation Co.
Mehrabad Renewable Energies Co.
Moshanir Co.

. One workshop was held on 21 December 2015 to present initial results and to receive

feedbacks from the audience.

Pak Atieh Co.

Pars Eltek Energy Co.

Pasargad Energy Development Co.

Renewable Energy Organization of Iran (SUNA)

Sazan Electronic Industries Co.

Solar Polar Co.

Twelve structured interviews were conducted with manufacturers, installation and EPC

companies in Iran concerning 5 MWp PV systems business model.
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8.2
8.2.1

Foreign Investment in Iran — Relevant Institutions and Laws

Organization for Investment Economic and Technical Assistance of Iran

The Organization for Investment Economic and Technical Assistance of Iran (OIETAI) is

legally empowered to represent the central investment promotion authority of the

Government of Iran by providing legal protection and full security to foreign investments by

way of facilitating the flow of capital into the country under the Foreign Investment

Promotion and Protection Act.

104

The organization’s responsibilities include:'*®

8.2.2

The reception of investment applications as well as the issuance of license, conduct
of affairs and safeguard the rights and entitlements of foreign investors in approved
investment projects.

The assistance, coordination and facilitation of the issues related to the foreign
investment throughout the licensing process, transfers and repatriation affairs of the
foreign investments.

The negotiations related to the Bilateral Investment Treaties (BITs) with other
governments and international organizations. Currently the BIT agreements have
been signed with 47 countries including Germany.

The admission and protection of Foreign Investments within the framework of FIPPA.

The introduction of legal grounds and investment opportunities.

Foreign Investment Promotion and Protection Act (FIPPA)

The FIPPA protects foreign investment against all non-commercial risks. The most important

aspects of this law are the following:*®®

Foreign Capital is guaranteed against nationalization and expropriation, and in such
cases the foreign investor will receive compensation.

If laws or government regulations lead to prohibition or termination of approved
financial agreements within the framework of this Act, then the government shall
procure and pay the resulting damages.

The purchase of goods and producer services of the foreign investment is guaranteed
in cases where a state-run organ is the only buyer of a product or producer service at
a subsidized price.

Foreign investments subject to this Act shall enjoy the same rights, protections and

facilities available to domestic investments in a non-discriminatory manner.
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http://www.investiniran.ir/en/aboutus/objectives (Visited on 28/12/2015)
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http://www.investiniran.ir/en/aboutus/objectives (Visited on 28/12/2015)
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8.2.3

The Foreign Investment and its profits may be transferred in foreign currency or
goods.

Acceptance of foreign investments in all the production, industrial, agricultural,
transportation, communications, and services fields as well as in fields related to
water, power, and gas supply and energy fields.

The possibility of the referral of investment-related disputes to international
authorities.

The possibility of land ownership in the name of the company (registered in Iran) in
joint ventures.

Issuance of visas for three years in Iran for foreign investors, managers, experts and
their immediate family members and the possibility of visa renewals.

The investors are notified of the final decision regarding their applications within at
most 45 days.

Having a choice to choose the investment method in the project as FDI or Foreign
Investment in all sectors within the framework of “Civil Participation”, “Buy-Back” and
“Build-Operate-Transfer’ (BOT) schemes.

Acceptance of investments by any natural or legal non Iranian or Iranian person
utilizing capital of foreign origin and granting the facilities envisaged in FIPPA to them.
Foreign capitals can enter the country as cash currency, machinery and pieces of
equipment, raw materials, technical know-how, and other forms of intellectual
property and they will be promoted and protected.

The foreign investor must choose an audit institute out of the audit institutes
recognized by the Association of the Official Auditors of Iran to substantiate their

financial and annual reports.

Legal commitments and obligations of the investors

Applications of foreign investors should be submitted to the OIETAI in order to enjoy

protection under the FIPPA in issues such as admission, importation, utilization and

repatriation of capital. The foreign investors who have obtained the investment license will

have some legal commitments with the OIETAI:

.107

The foreign investor should notify the OIETAI of any changes in the name, address,
legal shape, or nationality of the foreign investor or of changes of more than 30% in
the ownership.

The investor is obliged to notify the OIETAI of the transfer of all or part of his/her
Foreign Capital to other investors. In case of transfer to another foreign investment, it

is needed to obtain the approval of the Council and the permits from the Organization.
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8.2.4

All the applications of the foreign investor for transferring the profit, capital and the
proceeds from the increase in the capital value under FIPPA must be submitted to the
Organization accompanied by the report of the audit institute that is recognized by the
Association of the Official Auditors of Iran.

The investor is obligated to bring a portion of the capital into Iran to implement the
approved project over the period of time specified by the foreign investment license
which is usually 6 months.

The foreign investor is required to announce the entry of its capital including cash and
non-cash items to the Organization within the framework of the license issued for the
foreign investor so that they will be registered in the Organization and subjected to
FIPPA, otherwise the entered capital will not be covered by the FIPPA.

The Iranians who intend to utilize capital of foreign origin in Iran and wish to be
subjected to FIPPA must be involved an economic and trade activities abroad and
need to submit the relevant documents to the Organization.

Acceptance of foreign investments in the existing Iranian enterprises and economic
companies (purchase of shares) is possible provide that added value is created in

that economic unit after the purchase of shares.

The process of examining the applications by foreign investors to the

investment organization of Iran up to permit issuance

Foreign investors, who would like to make investments in Iran within the framework of

FIPPA, need to submit their application to the organization. The application is presented by

the OIETAI to the Foreign Investment Council and will be pursued until a permit is issued.

The overall procedure that the investor should follow is shown in Figure 32.

99



Phase I: Identification and selection of the investment project

. Other ways like direct contact
OIETAI Ministry of Energy ith p?'ivate companies

Phase II: Obtaining preliminary permit from the relevant organization/ministry

New projects: Preliminary talks with the ministry, Sl . . :
i - xisting projects: Purchase of shares of companies
signing a contract and handing in a draft of the ‘ :
same to OIETAI listed in or out of the stock market

Phase llI: Investment licensing procedure

Submiting the Application form Review by Foreign Investment Issuance of the Investment
and other required documents Board License

Phase IV: Procedures after the issuance of foreign investment license

Redgistering a Issuing Visa and Order registration Customs and
comg o ingllran residence & work Money transfere & obtaining the obtaining
pany permit commercial card exemptions

Figure 32 Procedure for the foreign investor'®®

8.2.5 Foreign Investment Service Center
After the issuance of the foreign investment license, the investor can refer to the Foreign
Investment Service Center (FISC), who is intended to streamline and expedite the affairs

related to foreign investment undertakings in Iran.'®

In order to assist the foreign investor, fully authorized liaison representatives from 8 relevant
executive agencies have been stationed at the FISC, including: the Ministry of Foreign
Affairs, the Ministry of Commerce, the Ministry of Labor and Social Affairs, the State
Organization for Tax Affairs, the Customs of the Islamic Republic of Iran, the Central Bank,
the General Directorate for Registration of Companies and Intellectual Property, and the

Organization for Protection of the Environment. '

108 http://www.investiniran.ir/en/filepool/49/Procedure-for-Foreign-Investors?redirectpage=%2fen%2febook

gVisited on 28/12/2015)
1(1)2 http://www.investiniran.ir/en/investmentguide/sevicecenter (Visited on 28/12/2015)
Ibid
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These representatives will assist foreign investors by ensuring efficient execution of the

processing and services assigned to their relevant agencies in connection with foreign

investment projects.

Services offered by the FISC are not limited to prior-investment stages; foreign investors

may, at any time and any stage ever after, refer to this center and benefit from its services.

Key services offered by the FISC include:'*!

Providing and spreading information and necessary guidance to foreign investors
concerning investment in Iran.

Necessary coordination concerning the issues related to foreign investment including
issuance of the declaration of establishment , the environment protection license, the
permits for subscriptions relation to water, electricity, fuel and telephone, the license
for exploration and exploitation of mines, etc. from the relevant authorities, prior to the
issuance of the investment license.

Necessary coordination for the securing of entry visa, residence and employment
permits for foreign nationals involved in foreign investment projects.

Necessary coordination concerning issues related to foreign investments including
registration of joint venture company, registration of order for importation of
machinery and equipment, and issues related to importation and repatriation of
capital, customs and tax affairs ,etc..

Coordination among various official agencies in connection with requests and
applications made by projects involving foreign investment.

General supervision concerning the fulfilment of decisions surrounding foreign

investment projects.

For more information visit the official website of OIETAI:

http://www.investiniran.ir/fen/home
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8.3

8.3.1

Iran at a glance

Relevant Documents

Official name

Islamic Republic of Iran

Head of State

President H.E. Dr. Hassan Rouhani

National Day

11th of February (Islamic Revolution of Iran-1979)

Capital

Tehran

Area

1,648,196 sq km

Land boundaries

4,137 km

Sea boundaries

2,700 km (Including the Caspian Sea)

River boundaries

1,918 km

Border countries

Afghanistan, Azerbaijan (Nakhichevan), Armenia, Iraq, Pakistan, Turkey, Turkmenistan

Climate

Mostly arid or semi-arid, temperate along Caspian coast and mountainous temperate

along west and north-west.

Natural resources

Petroleum, natural gas, coal, chromium, copper, iron ore, lead, manganese, zinc, sulfur

Land use (1998):

Arable land 300,000 sqg. Km 18.2%
Meadows and pastures 900,000 sg. Km 54.6%
Forest and woodland 120,000 sg. Km 7.3%
Other 258,000 sg. Km 15.7%
Irrigated land 70,000 sg. Km 4.2%

Agricultural products

Wheat, rice, barley, potato, grains, sugar-beet, cotton, fresh & dried fruits, dates,
pistachio, fruits, nuts, poultry, meat, dairy products, wool; caviar, flowers and medicinal

plants.

Population

76.03 million (2012)

Population growth rate

1.34% (2012)

Religions

Muslim 99.56%

Zoroastrian, Christian & Jewish 0.44%
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Languages

Persian and Persian dialects, Azeri, Kurdish, Lori, Baloochi, Arabic

Literacy (2011)

Total 84.2%

Currency

Rial (IRR)

GDP

448.2 billion US$ (2010)

GDP per capita

6030 US$ (2010)

GDP growth rate

6.4 % (2010)

Total Imports

53451 million US $ (2012)

Total Exports

98033 million US $ (2012)

Foreign Direct Investment

4870 million US $ (2012)

Oil and gas, steel, aluminum, copper, electric and electronic equipment, cement & other

building materials, metallurgy, home appliances, iron, textile, rugs and carpets, tapestry,

Industries o ) ) ) o )
miniature, ceramic, food processing (particularly sugar refining & vegetable oil
production), petrochemicals, and car manufacturing & assemblies

Electricity Production: 232,955 GWH (2010)

Transportation:

Railways networks 12000 km (2013)
Road networks 220000 km (2013)
Ports 11 commercial ports
Airports 54

Source: Official website of Organization for Investment Economic and Technical Assistance of Iran (OTETAI).

Available from: < http://www.investiniran.ir/en/iranataaglance>
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8.3.2 Electricity Costs per Sector

As explained in section 2.2.1, the MoE set different electricity tariff for each sector. Moreover,
the electricity tariffs in households depend on the level of monthly electricity consumption
and the regional climate characteristics. The procedure is similar for other sectors and it is
expected to observe distinct electricity cost structure at regional level in which the
composition of costumers, level of consumption due to climate variability and strength of
industrial and agricultural activities are completely different.

As it is presented in Figure 33 and Table 35 the share of residential customers is higher than
other sectors in each province which is influenced by the population. Among all, Tehran has
the largest share of residential customers and the highest share of commercial and public

customers.
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Kohgiluyeh & Bakhtiari
Khorasan- North
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Esfahan
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Figure 33 Number of customers in each sector- province (2013) e

112  Source: ‘Iran’s Energy Balance’ (2013)
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Table 35 Number of customers in each sector- province (2013)

4576993 435136 893201 34458 9632
1987270 79979 294071 15627 17787
1787024 71847 308012 25800 36817
1408974 48119 185963 11745 35914
1307813 68699 179036 10722 42159
1236558 57046 225443 13222 16320
1129745 40719 170986 3774 8373
948257 53495 174467 4530 14367
902540 62780 123321 5136 4187
870824 25261 140099 4883 16377
837322 26149 94430 3791 12696
556798 20432 67667 2023 10326
554419 19123 72329 2231 6576
526434 22260 71943 4302 10806
518710 21413 63502 5427 8479
503046 25321 68232 2331 7717
480189 25772 70025 2579 7229
448792 13794 73464 8371 7679
462474 12787 54622 2274 7868
460804 12838 51883 2450 6381
407026 28412 56343 3813 4972
381584 11942 60366 5354 2953
380304 15485 53196 2506 3246
315127 12288 40827 2931 6889
305800 10727 48374 2038 3190
260630 16973 41671 4033 4561
267252 12676 30131 1973 4179
254432 8333 29773 1994 5051
256564 9343 29508 1300 2745
180585 6730 17676 987 2189
156544 6739 19543 1023 2330
24670834 1282618 3810104 193628 329995

Source: Iran’s Energy Balance (2013)

The calculation of the electricity cost per sector and per province presented in table 13
shows that an average household in Bushehr, Khuzestan and Hormozgan provinces had the
highest cost for electricity among others in 2013. They have the highest electricity cost in
public and commercial sectors in the country.

The same calculation for the industrial sector reveals that in average, an industrial unit in
Khuzestan and Hormozgan where large petrochemical companies and refineries with huge
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electricity consumptions are located, had about four times more electricity costs than the

country average (see Table 36).

The situation for the agricultural sector is completely different. The highest electricity cost for
a typical agricultural unit belongs to Khorasan-Razavi, Kerman, Tehran, Khuzestan and

Qazvin respectively (an overview is illustrated in Figure 34.

Table 36 Per capita electricity cost in each sector-province in 1000 Rials (2013)

3200.3 19623.0 7105.0 1013108.5 28344.8
3132.4 19062.8 10601.6 904002.5 11346.1
598.3 5735.5 3597.2 392696.0 18494.0
916.4 11571.2 4592.8 277746.5 35831.3
586.9 4060.9 3535.5 266137.1 25704.6
546.4 5665.1 3144.3 261012.6 10576.4
674.8 8069.2 3451.4 226844.1 11971.6
620.5 10849.6 3320.9 206376.1 11724.3
696.0 8065.2 3629.9 204832.7 9356.4
492.3 4746.5 2655.4 177488.7 15822.7
3315.9 34121.8 8427.5 137891.6 5419.8
588.9 5254.1 3103.3 151451.8 19296.8
622.7 11784.8 2949.2 154653.3 8411.5
893.2 16484.2 3272.4 124775.6 8705.2
952.6 9168.2 4390.9 131718.6 7674.8
674.2 4017.7 45445 119505.4 20336.0
640.1 5484.2 3925.5 99573.9 36222.9
624.4 6252.4 2881.4 111516.5 14958.4
780.7 5661.5 6941.4 83613.3 29460.3
665.9 4032.0 2895.7 113397.8 3900.5
786.8 10763.9 4721.3 80661.8 21145.5
786.2 4270.9 3356.3 95300.1 7658.8
846.0 10966.8 4635.4 79324.4 14014.2
535.7 6275.9 2792.4 86169.2 12513.1
602.3 6148.9 2704.3 88844.9 7552.9
1352.3 14647.4 4759.2 75178.3 9108.0
556.2 4768.5 2821.4 88131.1 8075.0
713.1 4655.1 3794.3 76162.8 2450.9
493.1 4175.6 2723.7 64465.9 9218.4
624.7 5690.6 2689.4 51126.5 7822.7
434.2 5356.1 3267.2 41413.9 16414.3
934.0 8949.3 4104.2 193068.4 14501.0

Source: Research calculation based on Iran’s Energy Balance (2013)
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113 Research calculation based on ‘Iran’s Energy Balance’ (2013)
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8.3.3

Interview with SUNA: for PPAs (2 5 MW)

General Characteristics of PPAs with SUNA

Parties

Please indicate the parties involved in the FiTs:

Applicant (investor) as seller. SUNA as the buyer.

Level of the legislation that
regulates FiTs

Please indicate if the regulation applies to:

[ x ] Federal Level [ ] State Level [ ] Municipal Level

Statutory provisions

Please indicate applicable laws and/or regulations:

The act of correcting the pattern of consumption — 5 year development plan — the adjustment of financial

regulations of the country act- Ministry of Energy resolution for FIT — etc.

Technologies

Please indicate eligible technologies:

All technologies- there is no limitation.

Type of Installation

Please indicate if it applies to:
[ ] Existing installations [ x ] New installations

Power plants are installed in the land that is owned by the applicant.

Period of delivering electricity

Please indicate the foreseen period of delivering the contracted electricity:
Contract duration is 20 years. The purchasing period is equal to 20 years of the contract minus the

installation period.

Capacity

Is there a fixed amount (maximum/minimum) of electricity that can be contracted by SUNA under a FiT

agreement? What is the amount of capacity normally contracted?

There is no limitation. The amount will be fixed in the contract with an agreeable alteration in the result.
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Produced Electricity

Is there a fixed amount (maximum/minimum) of the effectively produced electricity that off takers or
buyers should take off? Or it will be bought all the produced electricity, independently from the produced
amount?

All the produced electricity will be bought.

Price

Who sets the price?

Ministry of Energy sets the price- based on the formula defined by the Economic Council.

How is the price calculated? Is there a minimum or a maximum price?
The price is calculated based on the formula that is defined by the Economic Council and is mentioned in
the article 133 the 5" development plan. This formula gives the average price. The Ministry of Energy

calculates the different price for each different technology (Solar-wind-biomass- geothermal...).

Do producers structure their electricity in tranches for selling it to off takers or buyers at different prices?
No, all the produced electricity during the contract period will be sold to the SUNA. Then the electricity

can be sold in the electricity stock market.

Excess

How is the excess electricity remunerated that is not being consumed by the off taker or buyers?

All the produced electricity will be bought. There is no excess.

Are there any standard agreements applicable between producers / utility and DSO?
Yes. There is an agreement or connection permit between Electrical distributor company (DSOs) &

applicant.

Can excesses be marketed at the electricity exchange?
There is no excess. But the seller has the authority to choose to sell all or part of the electricity to other

buyers.
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Market segments

What are typical market segments agreeing on power purchasing?
[ ] Rooftop’s Households [ 1 Rooftop’s Commerce [* ] Ground-mounted PV Power Plants

Project Development

Project flow description
based on your experience or

on your project planning

Based on your experience, please describe in the sequential order each step that you had to undertake in
order to accomplish the PV project. If you didn’t complete the PV project yet, but you are in the process of
developing the project, please describe each step in the sequential order that you consider you may
undertake to accomplish your PV project. Such steps can include for example:This part sould be filled

by the

©ONo Gk wWDNE

applicant

Site selection
Electricity production
Administrative process
Grid connection permit
Support scheme

PV system construction
Financing

PV system operation

Step 1

Please include a general description. Please also include sub-steps when
Description relevant.

This part sould be filled by the applicant

Who are the main actors involved?
Actors
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Is there a fixed time foreseen for conclusion of this step?

Duration
Please include a general description. Please also include sub-steps when
Description relevant.
Step 2 Who are the main actors involved?
Actors
_ Is there a fixed time foreseen for conclusion of this step?
Duration
Please include a general description. Please also include sub-steps when
Description relevant.
Step 3 Who are the main actors involved?
Actors
. Is there a fixed time foreseen for conclusion of this step?
Duration
Please include a general description. Please also include sub-steps when
Description relevant.
Step 4 Who are the main actors involved?
Actors
_ Is there a fixed time foreseen for conclusion of this step?
Duration
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Please include a general description. Please also include sub-steps when

Description relevant.
Step 5 Who are the main actors involved?
Actors
_ Is there a fixed time foreseen for conclusion of this step?
Duration
Please include a general description. Please also include sub-steps when
Description relevant.
Step 6 Who are the main actors involved?
Actors
_ Is there a fixed time foreseen for conclusion of this step?
Duration
Please include a general description. Please also include sub-steps when
Description relevant.
Step 7 Who are the main actors involved?
Actors
. Is there a fixed time foreseen for conclusion of this step?
Duration
Step 8 o Please include a general description. Please also include sub-steps when
P Description

relevant. --
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Actors

Who are the main actors involved?

Duration

Is there a fixed time foreseen for conclusion of this step?

Project duration

Overall Duration

How much time is spent carrying out the project?

Waiting Time

Please estimate the overall time spent waiting for an answer from authorities,

administrations or grid operators.

[l Signature of the Contract

Name of the contract

Does the contract have a specific denomination under Iranian law?

Power Purchase Agreement

Parties

How many parties are involved and who are they?

Party 1: Seller = applicant = Investor

Party 2: Buyer = SUNA

What is the difference between free consumer and special consumer?

The only buyer of the PV system electricity generation is SUNA, and there isn’t any relations to the final consumer.
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Standard template

available

Is a standard contract template available? In case, please provide the name of the document and where this can
be found (link)

Yes. It is available in the official website of SUNA:
http://www.suna.org.ir/fa/quidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-

%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-

%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-
%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-

Duration

Is the duration of the contract set by law/regulation or agreed between parties? What is the common duration of
the contract?

The duration of the contract is 20 years

Registration

Does the contract need to be registered? If yes, where?
[*x]Yes [ 1No
In SUNA (not in the registry office). After that the contract is effective.

Eligible technologies

Which are eligible technologies?

All prevalent technologies are eligible, as long as they meet the regular standards

FiT

What is the FiT?
Power Purchase Price mentioned in the draft of the contract: http://www.suna.org.ir/en/guaranteed

Deadlines

What are the deadlines for the contract signature?

If all the permits have been obtained before the signing the contract, there would be no deadlines.
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http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-

V.

Connection to the Grid

Please provide some information about these grid connection phases

Grid connection

Does the FiT Project based needs direct lines to the off taker of electricity or
can the grid be used for transmission? If so, are there taxes or surcharges
to be paid for using grid?

The responsible organization issues the connection permits and the grid
connection point will be based on that.

Selection of the connection point _ _
There is no cost for this phase.

Procedure: 1- The applicant designs the grid connection point and applies
for the grid connection permit.

2- The responsible organization assesses the request and issues permit

Documents:
. , Procedure:
Application for the connection
Documents:
_ Procedure:
Interconnection agreement
Documents:

Is compensation for connection delays provided to the developer?

[ ]Yes [ 1No

If the seller produces the electricity before signing the contract, SUNA will not have any obligations. But if
everything is implemented according the contract and there is a delay from SUNA side, SUNA will accept its own

responsibilities.
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Is the utility obliged to connect whoever requests it?

[ ]1Yes [*x ] No

The utility is only obliged to connect the requests that have the connection permits.

Costs

Who bears the costs for the

connection line (from the plant to

the grid)

the costs
[ ] The Grid Operator
[ ] Other (Specify):

[x ] The Developer : If the new utilities is required the developer will bear

Who bears the costs for [* ] The Developer or applicant

necessary grid reinforcement [ ] The Grid Operator

due to the plant’s connection [ ] Other (Specify):

V. Certification Requirements for PV Equipment and Staff

Are there certification
or label requirements

for PV Equipment?

Relevant regulations

I[ranian national standards

Certifications / Labels

Are there certification
requirements for staff

members?

Relevant regulations

Regulations that is sat by the Ministry of Labour

Certifications
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VI. Profitability Analysis

Capital Expenditures

What are the average turn-key investment costs for PV systems (50kW)?
1000 to 1500 US $ per kW

What is the typical duration of start of construction until grid feed-in?

Depends on the size of the power plant. Usually one year.

Operational Expenditures

What is the common assumption for operation and maintenance costs per kWp and
year? (Including an inverter replacement between years 10-15, monitoring, cleaning etc.)

Have no information.

What are typical insurance costs per kWp and year?

Have no information.

How high are typical land and roof leases or purchasing and what is their structure? (fixed
upfront, fixed EUR/year, fixed EUR/month, variable EUR/kWh/year, mixed)
Ask the land affairs

Subsidies

Are investment subsidies granted? How are they structured and when are they granted?
(fixed amount, per kWp, before or after construction or during operation)
No.

PV Generation

What is the average performance ratio being achieved in the key solar regions of the

country?

What is the average yield (kwh/gm/y) for the key solar regions based on application
potential?
1600-1800 kWh
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How have PV project developers obtained the funding to finance the FiT based projects?
The applicant (developer) is responsible for financing the project.

[ ] Have they obtained international funding (i.e. international bank or finance company)?
Allowed

[ ] Have they obtained national funding (i.e. national bank or finance company)?

In current situation the interest rate of national banks are very high and not available.

[ ] Did they have to look for (generally international) extra guarantee?

Have no information

[ x ] They have not obtained any funding yet, and are still looking for it?

Funding Some have been successful

What is a typical debt gearing (debt/equity ratio) for FiT based PV projects?

30/70 is a common debt gearing

What are typical margins, upfront fee and commitment fees?
If the national development fund is available the interest rate is 4-6%

But the common interest rate of the local banks is more than 20%

What are typical debt tenors and grace periods?
If the loan is from national development fund, the grace period is 6 months (less than one

year).

How high are current and forecasted (3-5 years) inflation rates?

About 10% for the last year. It is predicted that it will decrease in the near future.

M TOCECTMIES What is the current and forecasted (3-5years) rate of interbank interest?

The interest rate for national development fund is 4-6% that with some other costs it will

be a little more. Probably it won’t change in the future.
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Revenues

FiT (Feed in Tariffs) regarding the size of the panel:
6750 RLS/kWh (between 100 kW and 10 MW)

Duration of the FiT;
20 years

Are differences if the system is:

- Rooftop PV system

- Ground-mounted PV system
No

Is the FiT based on the local currency or in other currency (e.g. US Dollar)?

Local currency
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VII.  Sensitivity Analysis

Input Parameters

For the input parameters listed in the previous section a sensitivity analysis will be
prepared. From your perspective what are the key risks for a private FiT based PV
project? What are the key input parameters related to these risks?

Investment costs (Capex)- installation period duration- the amount of produced electricity

Output parameters

ratio, other)

What are the output parameters investors and banks are most concerned with and
therefore should be presented as results of the sensitivity analysis? (Equity IRR, Project
IRR, payback time, Net-present value, debt service coverage ratio, loan life coverage

VIIl. Further Information

Please include here institutions that can be contacted by interested parties and provide further information

Name of the institution

Contact Person

E-mail

Website
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8.3.4

Interview with SUNA: for PPAs (£ 50 kW)

General Characteristics of PPA with DSOs

Parties

Please indicate the parties involved in the PPA:
Applicant (subscriber)-Electrical distributor company-SUNA

Level of the legislation that

regulates FiTs

Please indicate if the regulation applies to:

[ x ] Federal Level [ ] State Level [ ] Municipal Level

Statutory provisions

Please indicate applicable laws and/or regulations:
Ministry of Energy resolution for FIT- small RE power plants regulation
And other regulations in the official website of SUNA and TAVANIR

Technologies

Please indicate eligible technologies:

All technologies- there is no limitation

Type of Installation

Please indicate if it applies to:

[ x ] Existing installations [ x ] New installations

Period of delivering electricity

Please indicate the foreseen period of delivering the contracted electricity:
20 years

Capacity

Is there a fixed amount (maximum/minimum) of electricity that can be contracted by SUNA under a FiT
agreement? What is the amount of capacity normally contracted?

There is no limitation

Produced Electricity

Is there a fixed amount (maximum/minimum) of the effectively produced electricity that off takers or
buyers should take off? Or it will be bought all the produced electricity, independently from the produced
amount?

There is no limitation. All the produced electricity will be bought.
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Who sets the price?
Ministry of Energy (currently)

Price How is the price calculated? Is there a minimum or a maximum price?
Based on the kWh
There is a purchase mechanism for more than 100kW power plants, but not for less than 100kW.
Do producers structure their electricity in tranches for selling it to off takers or buyers at different prices?
We don’t have it
How is the excess electricity remunerated that is not being consumed by the off taker or buyers?
We don’t have it
Excess Are there any standard agreements applicable between producers / utility and DSO?

Yes. There are typical contracts (in SUNA website) between SUNA and Electrical distributor company

(DSOs) & between applicant and DSOs & between applicant and the contractor.

Can excesses be marketed at the electricity exchange?

It is not started for REs yet. (under reviewing)

Market segments

What are typical market segments agreeing on power purchasing?

[ x ] Rooftop’s Households [* ] Rooftop’s Commerce [* ] Ground-mounted PV Power Plants
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Project Development

Project flow description
based on your experience or

on your project planning

Based on your experience, please describe in the sequential order each step that you had to undertake in

order to accomplish the PV project. If you didn’t complete the PV project yet, but you are in the process of

developing the project, please describe each step in the sequential order that you consider you may

undertake to accomplish your PV project. Such steps can include for example:

9. Site selection
10. Electricity production
11. Administrative process
12. Grid connection permit
13. Support scheme
14. PV system construction
15. Financing
16. PV system operation
Please include a general description. Please also include sub-steps when
o relevant.
Description . . o o , ,
Site selection: The acquisition of land-feasibility study- grid connection
assessment.
Step 1 Who are the main actors involved?
Actors Applicant-Electrical distributor company-SUNA- neighbours
Environmental Organization and Cultural Heritage Organization
. Is there a fixed time foreseen for conclusion of this step?
Duration )
We don’t have enough experience
Please include a general description. Please also include sub-steps when
Step 2 | Description relevant.
Selecting the PV system and the contractor
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Who are the main actors involved?
Actors _ _ o
Applicant-Electrical distributor company-SUNA- contractor- consultant
_ Is there a fixed time foreseen for conclusion of this step?
Duration )
We don’t have enough experience (It can’t be more than 3 weeks)
Please include a general description. Please also include sub-steps when
o relevant.
Description o _ _ _
Administrative process- Declaration to readiness to the DSO- PPA contract -
permits(including: grid connection permit)
Step 3 _ _
Who are the main actors involved?
Actors ) ) o
Applicant-Electrical distributor company-SUNA- contractor- consultant
_ Is there a fixed time foreseen for conclusion of this step?
Duration _
Can’t be predicted
Please include a general description. Please also include sub-steps when
Description relevant.
PV system construction: including relevant tests- grid connection confirmation
Step 4 Who are the main actors involved?
Actors ) ) o
Applicant-Electrical distributor company- contractor- consultant
_ Is there a fixed time foreseen for conclusion of this step?
Duration ) )
One week after installation
Please include a general description. Please also include sub-steps when
o relevant.
Step 5 | Description ) _
Financial statement
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Who are the main actors involved?

Actors _
Applicant-contractor
_ Is there a fixed time foreseen for conclusion of this step?
Duration _ _ _ _
Can’t be predicted. But it should be defined in the contract.
Please include a general description. Please also include sub-steps when
o relevant.
Description _ _
PV system operation (There should be some hubs or centers equipped for
after sale services)- electricity generation metering
Step 6 _ _
Who are the main actors involved?
Actors ) ) o
Applicant-Electrical distributor company- SUNA
_ Is there a fixed time foreseen for conclusion of this step?
Duration _ o .
Every 30 or 60 days (according to electricity bills periods)
Please include a general description. Please also include sub-steps when
Description relevant.
Financing
Step 7 - ;
Actors Who are the main actors involved?
. Is there a fixed time foreseen for conclusion of this step?
Duration _ _ _ _
Can’t be predicted. But it should be defined in the contract
o Please include a general description. Please also include sub-steps when
Description
relevant.
Step 8 : :
Actors Who are the main actors involved?
Duration Is there a fixed time foreseen for conclusion of this step?
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Project duration

How much time is spent carrying out the project?
Overall Duration About 2 days per kW (nonlinear relations). Based on the experience in MW

farms, installation of each MW takes 3-4 months long.

Please estimate the overall time spent waiting for an answer from authorities,
Waiting Time administrations or grid operators.

Can’t be predicted. Not more than one month.

[l Signature of the Contract

Name of the contract

Does the contract have a specific denomination under Iranian law?

Parties

How many parties are involved and who are they?
Party 1: Applicant

Party 2: Electrical distributor company(DSO)
Party 3: SUNA

What is the difference between free consumer and special consumer?
Since the only buyer of the PV system electricity generation is SUNA (and DSOs on behalf of SUNA) there is no

difference.

Standard template
available

Is a standard contract template available? In case, please provide the name of the document and where this can
be found (link)

Yes: http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-
%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-
%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-
%D9%87%D8%A7%DB%8C-%DA%A9I%D9%88%DA%86%DA%A9-
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http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-

Duration

Is the duration of the contract set by law/regulation or agreed between parties? What is the common duration of
the contract?

The duration of the contract is set by regulation-20 years

Registration

Does the contract need to be registered? If yes, where?
[x]Yes [ 1No
In SUNA and Electrical distributor company

Eligible technologies

Which are eligible technologies?
All technologies for PV are eligible, as long as they meet the standard certificates (defined by SUNA) and get the

verification from the DSO.

FiT

What is the FiT?

Power Purchase Price from clean and renewable sources: http://www.suna.org.ir/en/guaranteed

Deadlines

What are the deadlines for the contract signature?

60 working days- There is a schedule for the contract.
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V.

Connection to the Grid

Please provide some information about these grid connection phases

Grid connection

Selection of the connection point

Does the FiT Project based needs direct lines to the off taker of electricity or
can the grid be used for transmission? If so, are there taxes or surcharges
to be paid for using grid?

The grid can be used for transmission.

There are no surcharges or taxes defined yet. If the applicant needs a new

power meter DSO should pay.

Procedure: the procedure is under review

Documents: There are some ambiguities. Needs reviews. Not finalized.

Application for the connection

Procedure: The procedure for assessment and confirmation will be defined
by DSOs (based on the preliminary contract)

Documents: The list of required documents is under review.

Interconnection agreement

Procedure: Is under review.

Documents: Electrical distributor company (DSO)confirmation

Is compensation for connection delays provided to the developer?

[ ]1Yes

[x INo

Is the utility obliged to connect whoever requests it?

[ ]Yes

[x1No

Costs

Who bears the costs for the

connection line (from the plant to

the grid)

[% ] The Developer or applicant
[ ] The Grid Operator
[ ] Other (Specify):
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Who bears the costs for
necessary grid reinforcement

due to the plant’s connection

[* ] The Developer or applicant

[ ] The Grid Operator

[ ] Other (Specify): (if there is an improvement plan in Electrical Distributor
Company, it will bear the costs)

V. Certification Requirements for PV Equipment and Staff

Are there certification
or label requirements

for PV Equipment?

Relevant regulations

Yes: based on defined standards in SUNA (in guidelines the required standards are
defined).

http://www.suna.org.ir/fa/quidances-
%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-
%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-
%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-
%D9%86%DB%8C%D8%B1%D9%88%DAY%AF%D8%A7%D9%87-
%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DAY%A9-
%D8%AA%D8%ACY%D8%AFY%DB%8C%D8%AF%DI%BE%D8%B0%DB%8C%D8%B1

Certifications / Labels

Yes: based on defined standards in SUNA (in guidelines the required standards are
defined)

http://www.suna.org.ir/fa/guidances-
%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-
%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-
%DAY%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-
%D9%86%DB%8C%D8%B1%D9%88%DAY%AF%D8%A7%D9%87-
%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-
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http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1
http://www.suna.org.ir/fa/guidances-%D8%B1%D8%A7%D9%87%D9%86%D9%85%D8%A7%DB%8C-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C-%D8%AF%D8%B1-%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87-%D9%87%D8%A7%DB%8C-%DA%A9%D9%88%DA%86%DA%A9-%D8%AA%D8%AC%D8%AF%DB%8C%D8%AF%D9%BE%D8%B0%DB%8C%D8%B1

%D8%AA%D8%ACY%D8%AF%DB%8C%D8%AF%DI%BE%D8%B0%DB%8C%D8%B1

Are there certification | Relevant regulations

requirements for staff

No. Since the market was small and limited, there wasn’t any condition or regulation for

this issue. But the basic knowledge and expertise is required.

’7 g .
members* Certifications

No. Since the market was small and limited, there wasn’t any condition or regulation for

this issue. But the basic knowledge and expertise is required.

VI. Profitability Analysis

Capital Expenditures

What are the average turn-key investment costs for PV systems (50kW)?
70.000.000 to 75.000.000 RIs/kw

What is the typical duration of start of construction until grid feed-in?

1 month for each system to construct

Operational Expenditures

What is the common assumption for operation and maintenance costs per kWp and
year? (Including an inverter replacement between years 10-15, monitoring, cleaning etc.)

1% EPC according to the international standards

What are typical insurance costs per kWp and year?
We don’t have it yet

How high are typical land and roof leases or purchasing and what is their structure? (fixed
upfront, fixed EUR/year, fixed EUR/month, variable EUR/kWh/year, mixed)

applicants use their own roofs
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Subsidies

Are investment subsidies granted? How are they structured and when are they granted?
(fixed amount, per kWp, before or after construction or during operation)
There is a 50% grant budget that allocated to each project for small PVs. But it isn’'t used

before and is under reviewing.

PV Generation

What is the average performance ratio being achieved in the key solar regions of the
country?
75%

What is the average yield (kwWh/gm/y) for the key solar regions based on application
potential?
1600 to 1700 kWh/kW in Tehran

Funding

How have PV project developers obtained the funding to finance the FiT based projects?
[ ] Have they obtained international funding (i.e. international bank or finance company)?
[ ] Have they obtained national funding (i.e. national bank or finance company)?

[ ] Did they have to look for (generally international) extra guarantee?

[ x ] They have not obtained any funding yet, and are still looking for it?

What is a typical debt gearing (debt/equity ratio) for FiT based PV projects?

What are typical margins, upfront fee and commitment fees?

What are typical debt tenors and grace periods?

Macroeconomics

How high are current and forecasted (3-5 years) inflation rates?

What is the current and forecasted (3-5years) rate of interbank interest?

Revenues

FiT (Feed in Tariffs) regarding the size of the panel:
8730 RLS/kWh (between 20kw and 100 kw)
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Duration of the FiT:
20 years

Are differences if the system is:

- Rooftop PV system

- Ground-mounted PV system
No

Is the FiT based on the local currency or in other currency (e.g. US Dollar)?
Local currency

VII.  Sensitivity Analysis

For the input parameters listed in the previous section a sensitivity analysis will be
prepared. From your perspective what are the key risks for a private FiT based PV
Input Parameters project? What are the key input parameters related to these risks?

The new FIT for each year- limited budget for payment that changes each year and the

risk of payment - inflation — social and political condition

What are the output parameters investors and banks are most concerned with and
therefore should be presented as results of the sensitivity analysis? (Equity IRR, Project
Output parameters IRR, payback time, Net-present value, debt service coverage ratio, loan life coverage
ratio, other)

Equity IRR- payback period — NPV
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VIIl.  Further Information

Please include here institutions that can be contacted by interested parties and provide further information

Name of the Contact Person E-mail _
o Website
institution
S http://www.suna.org.ir/en/home
Tavanir

http://wwwz2.tavanir.org.ir/latin/
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