


NEFCO The Nordic Green Bank

Section 1- Letter of Invitation

Helsinki, 27 May 2025

Dear Sir/Madam,

Funds of up to EUR 250,000 are expected to be allocated from the Ministry of Foreign Affairs of

Denmark for consulting services under the Project "Installation of three solar power plants (SPP) in

Mykolaiv city" ("Project"). The Project is coordinated and monitored by the Nordic Environmental

Finance Corporation ("NEFCO"). This amount includes a 10% provision for contingencies, which

shall be reserved in the budget of the Assignment.

The Project is aimed to provide financing to the city of Mykolaiv in Ukraine for rehabilitation of

district heating infrastructure.

NEFCO now invites proposals to provide the following consulting services: Project Implementation

("PIU") support for the Project "Installation of three solar power plants (SPP) in Mykolaiv city".

The details of the required services are provided in the attached Terms of Reference ("ToR").

Nefco intends to sign a contract with awarded consultant for PIU support (hereinafter - "the

Consultant") as soon as tender evaluation and contracts negotiations are completed.

By submitting the proposal, the Consultant agrees to provide services for within the Project.

This Request for Proposals ("Rfp'') has been published on Nefco's webpage.

Indication of Interest

Please inform NEFCO by e-mail to: procurement@nefco.int with a copy to bo.nyhus@nefco.int and

iryna.fedorenko@nefco.int no later than 6 June 2025 if you intend to submit a proposal.

Any questions on the Terms of Reference or the other documentation in the RfP shall be provided

in writing to NEFCO by e-mail: procurement@nefco.int with a copy to bo.nyhus@nefco.int and

iryna.fedorenko@nefco.int no later than 13 June 2025 after which all questions will be compiled

by NEFCO without any editing in the form they are sent to NEFCO. Answers to the questions are

submitted by e-mail to all Consultants that have confirmed their intent to prepare a proposal.

Submission of Proposals

Proposals must be submitted to NEFCO no later than at 12:00 hrs local time in Helsinki on 11 July

2025 (submission date). You are recommended not to wait till last minute with submission, since

the deadline is 100% strict and relates to NEFCO's reception of the proposal, which may occur

several minutes after your submission to the system. One minute late is too late. NEFCO may at its

discretion extend the deadline for submission of proposals. Belated proposals will be rejected and

returned unopened.

The proposal shall be divided into two parts: a technical proposal and a financial proposal.

The requirements for the proposals are described in detail in Section 2 - Instructions to

Consultants. The attached standard forms are to be used for the purpose.

Nordic Environment
Finance Corporation

Visit: Fabianinkatu 34, FI-00100 Helsinki, Finland Tel: +358 1 O 618 003
Mail: P.O. Box 241, Fl-00171 Helsinki, Finland Web: www.nefco.int



NEFCO The Nordic Green Bank

Proposals shall be submitted in English and must remain valid for 90 days.

Consultants willing to prepare and submit a proposal are responsible for all associated costs.

The proposal shall be submitted to NEFCO using secure encrypted e-mails, in two separate emails:

Email A: Technical Proposal

The Technical Proposal shall be sent to NEFCO to email address procurement@nefco.int by using

this link https://www.securedmail.eu/message/procurement@nefco.int. Please indicate as title in

the subject field: "Installation of three solar power plants (SPP) in Mykolaiv city. Technical

Proposal". In the message field please indicate at least the sender's name and company.

For further information, please see the enclosed document in Annex 3.

Email B: Financial Proposal

The Financial Proposal shall be sent to NEFCO to email address nelly.eriksson@nefco.int by using

this link https://www.securedmail.eu/message/nelly.eriksson@nefco.int. Please indicate as title in

the subject field: "Installation of three solar power plants (SPP) in Mykolaiv city. Financial

Proposal". In the message field please indicate at least the sender's name and company.

For further information, please see the enclosed document in Annex 3.

In case there are problems with the securedmail system, please contact procurement@nefco.int or

nelly.eriksson@nefco.int for further assistance.

A Consultant will be selected under quality and cost-based selection method and procedures

described in this RfP, in accordance with NEFCO's Procurement Policy and Procedures available at

www.nefco.int under Procurement.

This RfP includes the following documents:

Section 1-Letter of Invitation
Section 2 - Instructions to Consultants
Section 3- Technical Proposal - Standard Forms
Section 4- Financial Proposal - Standard Forms

Annex 1: General Conditions of Contract for Consultant's Services
Annex 2: Terms of Reference
Annex 3: Securedmail manuals

Yours sincerely,

Ulf Bojö

Vice Presiden

Nordic Environment Finance Corporation

Bo Nyhus

Investment Director

Nordic Environment Finance Corporation

Nordic Environment
Finance Corporation

Visit: Fabianinkatu 34, Fl-00100 Helsinki, Finland Tel: +358 1 O 618 003
Mail: P.O. Box 241, Fl-00171 Helsinki, Finland Web: www.nefco.int



























 

FORM TECH-4 
DESCRIPTION OF APPROACH, METHODOLOGY AND WORK PLAN FOR PERFORMING THE 

ASSIGNMENT  

Technical approach, methodology and work plan are key components of the Technical Proposal. You are suggested 
to present your Technical Proposal (max 8 pages, inclusive of charts and diagrams) divided into the following three 
chapters:  

a) Technical Approach and Methodology,  
b) Work Plan, and  
c) Organisation and Staffing.  

a) Technical Approach and Methodology. In this chapter you shall explain your understanding of the objectives of 
the assignment, approach to the services, methodology for carrying out the activities and obtaining the expected 
output, and the degree of detail of such output. You shall highlight the problems being addressed and their 
importance and explain the technical approach you would adopt to address them. You shall also explain the 
methodologies you propose to adopt and highlight the compatibility of those methodologies with the proposed 
approach.  

b) Work Plan. In this chapter you shall propose the main activities of the assignment, their content and duration, 
phasing and interrelations, milestones, and delivery dates of the reports. The proposed work plan shall be 
consistent with the technical approach and methodology, showing understanding of the Terms of Reference and 
ability to translate them into feasible work plan. A list of the final documents, including reports, drawings, and 
tables to be delivered as final output, shall be included here. The work plan shall be consistent with the Work 
Schedule of Form TECH-8.  

c) Organisation and Staffing. In this chapter you shall propose the structure and composition of your team 
(Professional (Foreign and Local) and Support). You shall list the main disciplines of the assignment, the key expert 
responsible, and proposed technical and support staff.  

 



 

FORM TECH-5 
TEAM COMPOSITION AND TASK ASSIGNMENTS 

 
 
 

 
 
 
 
 
 
 
 

 

 
2 Proposed Support staff are not subject of evaluation  

Professional staff 
Name of staff Firm Area of Expertise Position Assigned Tasks Assigned 
     
     
     
     

     

     

Support staff2 
Name of staff Firm Area of Expertise Position Assigned Tasks Assigned 
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FORM TECH-8 
WORK SCHEDULE 

 

No. Activity Weeks 
1 2 3 4 5 6 7 8 9 10 11 12 n 

1               
2               
3               
4               
5               
               
               
               
               
               
               
n               

 
Indicate all main activities of the assignment, including delivery of report (e.g inception, interim, and final reports) and other relevant benchmarks. 
Duration of activities shall be indicated in the form of a bar chart and  shall  be aligned with the approach and methodology proposed.
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(FiT)  and  auction  system s, and  introduced  the  notion  of  Guarantees  of  Origin  (GoO)  for  electricity  
produced  by  RES.  

 The  market  Premium  Mechanism  

This  mechanism  is an  alternative  incentive  system  for  a RE project  owner  that  has  been  attributed  
a FiT or  the  winner  of  an  auction.  This  mechanism  provides  that  a guaranteed  buyer  would  pay  for  
the  difference  between  the  FiT or  auction  price  and  the  estimated  market  price . In  the  case  that  the  
auction  price  is lower  than  the  market  price,  the  RE project  owner  has  to  pay  the  difference  to  the  
guarant eed  buyer.   

 Self - generation  Scheme  (Net - billing)  

The Ukrainian  government  introduced  a self -generation  mechanism  for  active  consumers  to  reduce  
the  electricity  demand  from  the  general  grid.  This  model  allows  consumers  to  install  generation  units  
(e.g.,  solar  panels)  to  cover  their  needs  and  inject  the  surplus  in to  the  grid .  

According to the Law, an active consumer can produce , consume , store electricity,  and sell  the 
surplus. An active consumer can be a private household, a cooperative, a municipal entity or any 
other institutions with critical infrastructure.   

The cost of electricity for the active consumer is determined monthly  based on the results of hourly 
bala ncing of the cost of electricity injected in to the grid and the cost of electricity withdrawn from 
the grid (consumption), considering  the cost s of electricity transmission and distribution services, 
which are  separately paid to a universal service provide r (USP)  (only for private households and 
small non -household consumers)  or other electricity supplier s. As of the first day of the calendar 
month after the end of the billing period, the funds accumulated for the injected electricity are used 
first and for emost automatically to pay for the withdrawn electricity and transmission and distribution 
services.  

 

Figure 3 - 5 : Graphical explanation of the self - generation mechanism  

Note: figures are conditional  

Active consumers can supply electricity to their own buildings and neighbouring  households and 
companies connected to their generating facility. They must install a commercial metering unit, 
determine the supply price and terms, and conclude a self -generat ing  electricity purchase and sale 
agreement. This mechanism does not require pe rmits for electricity production or supply provided 
that the installed capacity of such generating facilities at one metering site does not exceed 5 MW.  

Consumption Consumption 

Consumption 

Production Production 
Difference 

300 kWh on 
the account 

100 kWh on 
the account 

400 kWh/month 700 kWh/month 
300 kWh/month 600 kWh/month 

400 kWh/month 

200 kWh/month 
COMPANY 

NETWORK 

COMPANY 

NETWORK 

SPP SPP 

NOVEMBER, 2022 DECEMBER, 2022 





https://forbes.ua/company/pributok-na-rivni-nulya-ta-rist-tarifiv-na-elektriku-zmushue-riteyl-ta-virobnikiv-izhi-pidnimati-tsini-shcho-voni-roblyat-abi-tse-ne-vidchuli-pokuptsi-03072023-14497
https://www.finnishenergyhub.com/post/%D0%BF%D1%96%D0%BA%D0%B5%D1%80%D0%B8-%D1%82%D0%B0-%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81%D0%B5%D1%80%D0%B8-%D1%8F%D0%BA%D0%B8%D1%85-%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D0%B9-%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D1%83%D1%94-%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D1%83%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
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near term, wind and flexible gas generation will grow rapidly. By 2030, there is a need for 9 GW of 
flexible gas gen eration. 13   

 

 

Figure 3 - 6 : Forecast of the development of energy generation  

Source: Wartsila  Energy   

 
13  Tripling Global Renewables by 2030  

 

SCENARIO 1: OPTIMIZED COST PRICE 

Capacity development of the UES of Ukraine until 2050. 

2030  
flexible gas  

9.2. GW 
SPP 

Coal CHP 
Gas CHP 
Nuclear 
ST coul 
Hydro reservoir 
Flexible gas 
Pumped hydro 
P2G 
Battery storage 
Power Battery 
Wind 
Solar 
Peak Load 

Installed capacity, 
2050 

GW 

SPP 44 

WPP 35 

Flexible gas 18 

HPP 5 

CHP gas 3 

Total generation 105 

  

PSEPP 3 

P2G 0 

Capacity batteries 17 

Power batteries 1 

Total energy transfer 21 

Total system 126 

 

2034  
flexible gas  
17.2 GW 

BEC 

Capacity batteries 

Flexible gas TTP 

GEC NPP 

Coal-fired TPP 

Gas CHP 

G
W

 

�N This is the cheapest power system possible for the period up to 2050. 
�N Major construction of RES after 2025 due to lower prices 
�N Rapid growth of renewable energy sources and shunting gas from mid-2020 
�N System size = 126 GW in 2050. 

https://assets.bbhub.io/professional/sites/24/BNEF_2023-11-21_triplingrenewables_Final.pdf
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Figure 4 - 2 :  Aerial view of land plot No. 1 (approximate boundaries)  

 

 

Figure 4 - 3 :  Ground view of land plot No. 1  

 Land Plot No. 2 -  44 Samoilovycha Street  

The second  land plot is located in Korabelnyi district, 44 Samoilovycha, with an area of 36.0 ha. 
According to the open data of the land cadastre of Ukraine, cadastral number 
4810136600:07:029:0009, this land plot is formed with the intended purpose of the placement  and 
operation of main and auxiliary buildings and structures of processing, machine and other industries, 
following the classification of types of land purpose: J.11.02  

 

Land plot No. 1 on  42 Samoilovycha 
Street (with an approximate area of 2.6 
ha) 
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The plot is completely free and has a significant potential for the installation of an  SPP. Additional 
work will also be done in advance to prepare the site (garbage removal, cutting down wild trees, 
levelling  the site, etc.).  

The land plot is owned by the City and is being transferred to the Company's balance sheet. The 
tentative deadline for processing all documents is the beginning of July 2024.  

 

Figure 4 - 4 :  Aerial view of land plot No. 2 (boundaries according to the cadastre)  

 

  

Figure 4 - 5 : Ground view of land plot No. 2  
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 Land Plot No. 3 -  36 Vodopiina Street  

Th third land plot is located in Inhulskyi district ,  within the territory of the company at 
36   Vodopiina   Street. The plot has an approximative area of 3.5 ha and  has a formed asphalt access. 
The Company will additionally prepare the site by dismantling old structures, removing  garbage and 
dismantled elements, cutting down wild trees, and levelling  the site.  

 

Figure 4 - 6 :  Aerial view of l and plot No.3  (approximate boundaries)  

 

 

 

Figure 4 - 7 :Ground view of land plot No. 3 (south side)  

 

Land plot No. 3 at 36 Vodopiina Street 
(with an approximate area of 3.5 ha) 
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Figure 4 - 9 : Map of global h orizontal 
irradiance in Ukraine  

Figure 4 - 10 : Map of photovoltaic 
power potential in Ukraine  

© 2020 The World Bank, Source: Global Solar Atlas 2.0, Solar resource data: Solargis.  

Table 4-1 presents the global and diffuse horizontal irradiation  (DIF)  in Mykolaiv  obtained from 
different solar resource databases.  

Table 4 - 1 : Solar resource in Mykolaiv  

Source   Global 
Solar Atlas  Meteonorm  PVGIS  

Global horizontal irradiation  GHI 
(kWh/m²)  1329.2  1351.2  1350.6  

Diffuse horizontal irradiation  DIF 
(kWh/m²)  584.6  606.1  567.5  

 
A synthetic time series for the project site was created in PVsyst , and it was possible to extract the 
average monthly GHI and DIF values for the site. Table 4-2 shows that the solar regime in the City  
could be divided into two periods. The first period (March to October )  with relatively high GHI values 
and the second period , from (November to February )  with lower GHI values.  

Table 4 - 2 : Monthly global horizontal and diffuse irradiance in Mykolaiv  

 Meteonorm  PVGIS  

Month/ Values  GHI (kWh/m²)  DIF (kWh/m²)  GHI (kWh/m²)  DIF (kWh/m²)  

January  35 17.8 37.4 20.9 

February  53.5 31.5 46.9 29.3 

March  100.3 49.6 109.1 48.9 

April  142.4 70.1 142 59.8 

May  187.2 77.8 154 68.6 

June  197.8 79.8 189.9 74.7 
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 Seismic Activity  

Design and construction should consider  seismic activity. This is done by considering  the DBN B. 
1.1 -12 -2014 Construction in Seismic Areas of Ukraine 16 . These construction codes set out the 
mandatory requirements that must be met by the designer when desig ning a solar power plant to 
protect against the negative effects of seismic events. The map of seismic activity is presented 
below.  The site s are  in the se ismic zone 5.  

 

Figure 4 - 14 :  Map of general seismic zoning of Ukraine  
 

 

 
16  DBN B.1.1 -12 -2014 Construction in Seismic Areas of Ukraine https://e -construction.gov.ua/laws_de tail/3038077155897509804?doc_type=2  
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 Racking System  

The racking system must be designed to meet the requirements described in Section  4.2.3 . 

There are three types of foundations  used for the PV mounting structure  (Figure 5-2) . A brief account  
of each type of foundation and its best application is described below.  
 
Pile - driven foundation : This foundation uses piles driven (inserted) into the soil to anchor the 
mounting structure. It comes in various size categories. The driven piles grant optimum anchoring 
in the soil and maximum bending stiffness for the PV power plant. It provides the power plant with 
optimum structural wind and load resistance. Key advantages of the pile driven foundation are:  

�x Low material needs  
�x Cost -effective  
�x Can be flexibly adapted to the highest wind loads by sufficiently dimensioned or more ground 

screws  
�x Fast pile -driving (in case there are  no big rocks in the ground)  
�x Optim al structural safety against wind loads.  

 
Earth screw foundation : This foundation resembles the pile -driven foundation except it uses a 
steel screw in piling. The disadvantages of earth screw foundations are the ir  limited commercial 
availability to be sourced locally; they  require special machinery to drive the pile , and  it i s more 
complicated to adapt them  to mesoscale geological changes at large sites.  

 

Concrete foundation : This foundation uses concrete to anchor the mounting structure. It is best 
used in rocky soil where the size, density , and number of rocks make ground p enetration impractical, 
or in sandy soil areas, which cannot provide support for penetration method foundation, and in high 
water table areas, which cannot provide adequate support and may lead to corrosion of the 
penetrating anchor. Prefabricated concrete blocks are also a viable alte rnative.  

 

Figure 5 - 2 : Types of foundations for PV mounting structure s 

 
The site with hard ground conditions, bedrock close to the surface , or inadequate soil sheer strength 
will require pre -drilling combined with compression of the drill holes with gravel or concrete.  
 
Table 5-3 summarises the selection criteria for the foundations of PV mounting structures.   
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Table 5 - 3 : Summary of racking foundation selection  

 Driven Piles  Screw Piles  Ballast  

Best used for the 
following sites  

�x Dense 
sand/clay/gravel  

�x Low water table 
site  

�x High soil 
cohesiveness  

�x Hard soil/rock  

�x Low water table 
site  

�x High soil 
cohesiveness  

�x Loose sand  

�x Rocky soil  

�x High refusal  

�x High water table site  

�x Low  soil  cohesiveness  

Other considerations  �x Lower cost  

�x Higher cost  

�x Specialized 
equipment  

�x Lower cost  

 

The Consultant prepared a preliminary design for the PV mounting system . Annex 1 -  Pages 1 -2 
provides the structure design details . 

5.2  Conceptual Design  

The second step in the design process is to define the plant/string topology. The local  electrical  code 
and other relevant standards (e.g., fire protection) should be followed to ensure that the  installation 
is safe and compliant. The design methodology is  summarized below:  

�x Specify site conditions affecting component performance  such as maximum and minimum 
ambient temperatures on -site . 

�x Determine the number of modules per string. Using the maximum open circuit voltage of 
the  modules (obtained for the lowest ambient temperature) to determine the largest number 
of  modules in series that comply  with the maximum input voltage of the inverter but also 
with  the MPP voltage range.  

�x Determine the total number of strings for the estimated capacity that complies with the  
maximum short circuit current of the inverter.  

�x Create a 3D shading scene , including obstacles onsite , to compute optical losses.  
�x Run the yield simulations.  
�x Check the loss diagram and optimize the design to reduce the electrical and optical losses.  

Considering the technical characteristics  of the selected PV components , 15 PV module s will be 
connected in series to ensure the required voltage at a string level. The strings are connected to 
inverters located near the rows of PV  modules  in such a way as to minimize power losses in the DC 
grid.  

The maximum capacity of the SPP for each site was determined based on the physical dimensions 
of each site, considering  its shape, orientation relative to the cardinal points, surrounding buildings, 
the pre sence of underground utilities, overhead power lines , and their protection zones.  

Multiple configurations of the PV table structure were examined to determine the optimal 
combination of the pitch angle, table width , and inter - row distance. To maximize the DC capacity 
and reduce shading losses and electrical losses, Ramboll proposes to install PV modules in portrait 
(2V) with a pitch angle of 30°.  

For the site located at 44 Samoilovycha Street  (SPP-2) , given the considerable capacity, a possible 
restriction from the distribution system operator was additionally considered , namely, the installed 
capacity of the SPP was taken at the level of the maximum capacity of one transformer of the 35/6 
kV Teplychn a substation. This solution will make it possible to supply all the electricity generated by 
the SPP through a single transformer without restrictions.  More details on the grid connection 
opportunities are provided in Section 5.3 . 
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In this option, SS -96 receives power from the two SPPs  via  ASB 3x240 cable lines. The permissible 
current for these cables when laying in the ground without  considering  the coefficients for the laying 
conditions is about 314 A. Thus, one cable can transmit about 3 MW.  
 
For a more accurate assessment, it is necessary to conduct a survey of cable lines, SS-96 equipment, 
and investigate the possibility of the electrical network at the POI of the substation to receive  the 
surplus of generated electrical energy of SPP-2.  
 

 Gr id Connection Options for SPP - 3  

There are no existing power grid lines crossing the installation site at 36 Vodopiina Street . Overhead 
lines (OHL) of 150 kV and 35 kV are present in the vicinity of the SPP -3 location a shown in Figure 
5-8.  The 150/35/6 kV Promzona substation (SS) is locat ed southwest of the site.  

 

Figure 5 - 8 : Power grid infrastructure near SPP - 3  
Two transformers of 25 kVA each are installed  at Promzona substation. Given the low capacity of 
SPP-3 and the proximity of Promzona substation, it is advisable to connect to the 6 kV busbars. The 
electrical scheme of the district networks is shown in Figure 5-9. 
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-  Far shading caused by obstacles sufficiently far for considering the sun over or under the 
horizon line at a given time. The horizon line is defined in the simulation software using 
PVGIS and computed as a spherical integral.    

 
These sources of shadin g have been analysed and negatively considered  in the yield forecast. In 
addition to the PV arrays, the vegetation and HV transmission towers present on site have been 
included in the shading scene created in PVsyst.  
 

 Soiling Losses  
Soiling losses refer t o reduction in power output resulting from dust, dirt, snow,  and other particles 
that cover the surface of the PV module. Dust is a thin layer that covers the surface of the solar 
array, and the typical dust particles are less than 10mm in diameter, but th is depends on the location 
and its environment. Dust is generated from many sources such as pollution by wind, vehicular 
movements,  and agricultural activities among many others. 25F

17   

 Ground Albedo  
Albedo is the proportion of the incident radiation that i s reflected by a surface. It is dimensionless 
number ranging between 0 and 1.  

 Irradiance losses  
Low irradiance levels lead to lower module efficiency. The irradiance losses are estimated in respect 
to module STC performance at 1000 W/m². These losses diffe r from one PV manufacturer to another.   

 Temperature losses  
The power output of the PV module decreases with rising cell temperature. The rated module power 
is measured under STC at 25°C ambient temperature. Therefore, temperature losses should be 
accounte d for depending on local conditions. These losses are computed by the simulation software  
depending on the characteristics of the selected module.  Module temperature loss factor per °C is 
provided in the manufacturer datasheet.  

 IAM factor  
The incidence angle modifier  (IAM)  is dependent on the location and the module. This parameter is 
accounts for losses related to non -perpendicular irradiance falling on the module surface. It is 
computed by the simulation software for the selected location.  

 Mo dule quality losses  
This parameter reflects the manufacturer confidence on the real module performance and covers 
potential deviations from the technical specifications. Modules with positive tolerance will exhibit a 
gain and not a loss in performance mode lling.  

 Light Induced Degradation  
Light Induced Degradation (LID) is a loss of performances arising in the very first hours of exposition 
to the sun, with Crystalline modules. The LID is a loss with respect to module performance at STC 
and is related to the  quality of the wafer manufacturing. It is usually in the order of 1% to 3%. 27F

18  

 Module and string mismatch losses  
When many modules are interconnected in series or in parallel, the I -V curve characteristic of the 
cells changes in comparison to a standalo ne module. This is due to the fact that even modules from 
the same production batch are not identical. In a string, the module with the lowest current drives 
the current of the whole string. The string wire length can be different from string to string in a 

 
17  Maghami , M.R., Hizam , H., Gomes , C., Radzi , M.A., Rezadad , M.I . and  Hajighorbani , S., 2016. Power loss due to soiling on solar panel: A review. 

Renewable and Sustainable Energy Revie ws, 59, pp.1307 -1316.  
18  Light Induced Degradation  -  https://wiki.openmod - initiative.org/wiki/Light_Induced_Degradation   
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Figure 5 - 12 : SPP - 1  loss diagram  

 Energy Yield Assessment Results of the SPP - 2 Project  
 
Table 5-11  summarizes the yield assessment results for SPP -2. The solar plant is expected to have 
a high yearly PR.  

Table 5 - 11 : Main yield assessment resu lts of the SPP - 2 Project  

Parameter  Unit  Value  

Specific energy yield  (MWh/MWp/year)  1,306  

Expected annual production  (MWh/year)  9,505  

Performance ratio  (%)  83.2  

 
Figure 5-13  provides an overview of the monthly energy production. The period from May to August 
has a stable energy production with a monthly average production of 1,151 MWh. The lowest energy 
production is expected in December with 300 MWh.   
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Figure 5 - 13 : Monthly energy production of SPP - 2  

 
Figure 5-14  presents the loss diagram for SPP -2. Temperature, near Shading and soiling are the 
main loss factors, with a relative percentage of 2.4 %, 2 .4 % , and 2% of the plant output.   
 

 

Figure 5 - 14 : SPP - 2  loss diagram  
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 Energy Yield Assessment Results of the SPP - 3 Project  
 
Having similar design parameters, the specific yield and PR for SPP -1 and SPP -3 are practically the 
same.  

 

Table 5 - 12 : Main yield assessment results for SPP - 3  

Parameter  Unit  Value  

Specific energy yield  (MWh/MWp/year)  1,316  

Expected annual production  (MWh/year)  2,280  

Performance ratio  (%)  83.8  

 
Figure 5-15  provides an overview of the monthly energy production. The period from May to August 
has a stable energy production with a monthly average production of 276 MWh. The lowest energy 
production is expected in December with 73 MWh.   

 

 

Figure 5 - 15 : Monthly energy production of SPP - 3  

 
Figure 5-16  presents the loss diagram for SPP -3. Temperature, near Shading and soiling are the 
main loss factors, with a relative percentage of 2.4 %, 2.1% , and 2% of the plant output.   
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Figure 5 - 16 : SPP - 3 loss diagram  

 

 Summary of Yield Assessment Results  

 

A summary of the yield assessment result is provided in Table 5-13 . The three SPPs are expected to 
produce a cumulative  power of 13 GWh in the first year of operation.  

Table 5 - 13 :  Summary of yield assessment res ults  

Item  

SPP - 1  
 @ 42 Samoilovycha 

Street  
 

SPP - 2  
 @ 44 Samoilovycha 

Street  
 

SPP - 3  
 @ 36 Vodopiina 

Street  

DC Capacity (kW)  924  7,276.50  1,732.5  

Yield (kWh/kW 
DC/year)  

1,312 1,305 1,316 

Annual energy 
(MWh/year)  

1,212 9,504 2,280 
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Boiler House 
near SPP1

SPP-1

The Company

SS-96

Grid

 

Figure 5 - 19 : Process diagram of SPP - 1 operations during the heating season  
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Figure 5 - 20 : Process diagram of SPP - 1 operations during the non - heating season  
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Figure 5 - 21 : Process diagram of SPP - 2 and SPP - 3 operations during the heating 
season  
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Figure 5 - 22 : Process diagram of SPP - 2 and SPP - 3 operations during the heating 
season  



Ramboll -  INSTALLATION OF RENEWABLE ENERGY SYSTEM (RES) AT MYKOLAIV DH COMPANY FOR REDUCTION OF ENERGY EXPENDITURES  

 

Confidential  

57  

YesExcess 
electricity?

No

Boiler House 
near SPP1

Cost of electricity 
consumption

SPP-1

The Company

SS-96

SPP-3SPP-2

Grid

Teplychn
a SS

Promzon
a SS

Boiler Houses of 
the Company

Excess 
electricity?Grid Yes

Other Utilities in 
the City

No

Transmission Fees

Grid

Grid

Electricity from the 
grid to cover the demand

Electricity from the 
grid to cover the demand

Transmission Fees

Send excess to 
the grid

Send excess to 
the grid

Request electricity 
from to the grid

Request electricity 
from to the grid

 

Figure 5 - 23 : Combined p rocess diagram of the SPP operations in Mykolaiv  
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It is important to establish a clear contractual structure for the transmission of electricity and 
compensation mechanisms for the DH company . 

6.4  I mpact on Heating Tariff s  

 
It is a common practice in Ukraine  not  to include depreciation cost s of a grant - financed project in 
the heating tarif fs. Therefore, the implementation of the SPP project s will not result in  an increase 
of the  heating tariff s. 

By excluding the depreciation costs fr om the yearly savings calculations for the DH Company and 
considering the current electricity price from the grid, the heating tariff are expected to be reduced 
by 1. 26 % . 

This assessment is based on  non -discounted figures were used for the tariff reduction  calculation.  
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7.  PLANNING AND ORGANIZATION  

7.1  Estimated Project Implementation Schedule and Procurement Plan  

The Project Procurement and Implementation Plan  (PIP)  has been developed based on the following 
principles:  

�x NEFCO's Procurement Policy and Procedures (PP&P)  
�x Practical approach: Timing, potential issues & mitigation measures, sector & regional 

specifics are considered.  
�x Cost -efficiency: Implementation of the project according to the strategies contained in the 

Procurement Plan shall lead to the  minimum cost of the components/lots foreseen by the 
PIP.  

To clarify the procurement cycle that would bring the suggested investments to reality, this section  
describes the proposed implementation strategy and  outlines the type of contract which is necessa ry 
given the nature of the project . 

Table 7-1 provides an overview of the proposed Procurement Plan. The Plan provides an overview 
of the following:  
 

�x The proposed lot under capital expenditure.  
�x Financing source.  
�x Contract type.  
�x Procurement method.  
�x Indicative dates for tender invitation, contract award and contract completion.  

 
The three SPPs  were combined  in one procurement package due to the similar nature of procurement 
and works.  
 
The proposed procurement plan includes additional following contingency.   

(i)  price contingency of approximately 10%, and  
(ii)  Additional  contingency of approximately 6.5 %.  

 
It is particularly important  to have additional contingencies to the regular 10% of contingency as 
Ukraine is now under active war and contractor s can face additional expenses related to additional 
insurances and risks to be included in the contract price.  

It is important to note that the inter connection of the solar plant to the grid in the Samoilovycha 42 
boiler house will need to be conducted  during the non -heating seasons to avoid  disrupting  heating  
services. The Project Implementation Unit (PIU) will need to take this into consideration with regards 
to the detailed planning of the procurement process.  

The Consultant  recommended that the Company prepare all geological and geodesy surveys prior 
to th e tender period as this will reduce the contractor's risks in the price proposal.  

Finally, Figure 7-1 and Figure 7-2 illustrates the project implementation plan and show the activities 
and key events for design, approvals, construction, commissioning, completion, etc.   
 
The legend in the PIP provides clarity and understanding of the  roles to be fulfilled by the Company, 
the European Bank for Reconstruction and Development (EBRD) , the potential contractors and the 
Consultant.   
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Figure 7 - 1 : Project implementation plan year 1  
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WEEKS 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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Preparation of Tender Documentation

NEFCO Review and approval of tender documentation

Tender Preparation by Tenderers
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NEFCO Review and approval of evaluation 

Contract Finalisation

NEFCO Contract review and approval
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Development of design and estimate documentation  for each 
land plot

Obtaining positive expert opinions

Supply of materials by the Contractor

Installation works by the Contractor

Commissioning works by the Contractor

Test operation

Getting all permits (The Contractor and the Company)

Final Acceptance of Works
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Figure 7 - 2  Project implementation plan year 2  

2
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Tender Evaluation

NEFCO Review and approval of evaluation 
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Development of design and estimate documentation  for each 
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Obtaining positive expert opinions
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7.2  Assessment of Project Risks and Mitigation Actions  

The risk assessment is an important activity in the  project management process . It allows the 
identification of potential negative events that may affect the success of the project and the 
development of strategies to reduce the likelihood of their occurrence or to overcome them. It is 
impossible to predict all risks . Table 7-2 presents only th e risks  with a high probability of occurrence 
and /or  over which local actors can have an impact.  

Table 7 - 2 :  Project risk assessment  

Item  Risk  definition  Risk level  Mitigation actions  

1 
Lack of funding for 
implementation  

High  
Diversify funding options  and keep 
stakeholders informed and engaged.  

2 
Obtaining permits and 
licenses  

Medium  
Preliminarily work out the issues of 
obtaining land permits and ownership of 
facilities.  

3 

Lack of clarity on the 
responsibility for covering 
the Grid connection 
permitting costs  

Medium  

Engage with the City and the Company in 
the next phase of project implementation to 
establish the responsible party for the 
connection permitting costs. Include a 
contingency in the CAPEX.  

4 
Increase in the cost of 
equipment and work  

Medium  

Given the downward trend in the unit cost 
of solar system elements, the risk is more 
related to currency fluctuations. To 
minimize it, it is necessary to speed up the 
implementation time  

5 
Lack of equipment on the 
local market  

Low  

Given that it is proposed  to implement the 
project at different sites using the same 
type of equipment, it is envisaged to pre -
purchase at least part of the main 
equipment before the completion of the 
design work  

6 
Lack of sufficient 
qualifications of the 
company specialists  

Low  
Conducting additional training on system 
operation.  

7 
Lack of opportunities to 
sell surplus electricity  

High  

Limiting the capacity of power plants to the 
estimated values in this report, which 
minimizes this risk. Lobbying for 
amendments to the relevant regulatory 
documents  

8 
Premature equipment 
failure  

Low  
Provision for extended warranty obligations 
and the use of higher -end equipment.  

9 Risk of hostilities  High  

Generation should be dispersed  to minimize 
damage in the event of explosions nearby.  
Improving air defence  capabilities (not 
project -specific)  
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