Terms of Reference
Call for Proposals: Design, Supply, installation and Commissioning of Grid Connected Solar PV system for an
Occupational Health Centre in Xai Xai, Mozambique
Section I: Project Background and Technical specifications
Tens of thousands of Mozambicans, mainly from the southern region of Mozambique, have been engaging
annually in circular migration for employment opportunities in South Africa in various sectors, particularly
farming and mining. According to the Medical Bureau of Occupational Diseases in South Africa, there are 1.6
million workers who worked in South African mines, and Mozambicans represent 9% of them (152,000).
According to the Mozambique Ministry of Labour (MITSS), there are about 20,000 active Mozambican mine
workers currently employed in the South African mining sector, and approximately 30,000 Mozambican workers
employed in South African farming sector.
Miners have the highest TB incidence rate in the world. The last estimate of HIV prevalence among Mozambican
mineworkers was 22.3 percent in 2013ii, compared to 11.6 percent in the general populationiii. The southern
provinces of Mozambique, which are the main migrant sending regions of the country, have some of the world’s
highest recorded levels of HIV and tuberculosis (TB).
In addition to communicable diseases, mine workers are exposed to occupational health hazards, including
pneumoconiosis (chronic lung diseases) and injuries (such as burn, crush, accidents) which nature and burden
have not been appropriately documented to date. The scale of silicosis in Mozambican miners remains only
partially documented, while studies have shown significant prevalence among gold miners employed in South
Africa iv.
Data is particularly scarce on the health and occupational health status of migrant workers in farms, while their
working and living conditions are believed to be conducive to poor health outcomes, including incapacity due to
injuries.
From 2017 to 2020, the TIMS (TB in the Mining Sector) project has established two occupational
health centres (OHC) in Gaza province (Xai-Xai and Manjacaze), one of the main miners-sending provinces of the
country. TIMS was a regional SADC programme that emerged from a recognized need for a regionally
coordinated response to TB and related illnesses among mineworkers, ex-mineworkers, their families and
communities. These two centres have focused on active screening and case finding of former mine workers, to
support their access to compensation rights: a total of 9.478 ex-miners were screened and for 2,356 of them
benefit medical examination and compensation claims have been submitted to the Medical Bureau of
Occupational Diseases (MBOD) in South Africa. These OHCs have, however failed to reach active mine workers:
only 69 active mine workers have been screened through this programme between 2017 and 2020. The TIMS
project operating these two OHC’s ended in December 2020, leaving a substantial gap to maintain these
essential services operationally.
About IOM & OHC Project
IOM has worked with MISAU in Ressano Garcia on the border with South Africa since September of 2018 to
screen miners for TB as they either first come or cross back to South Africa after renewing their annual
contract with Employment Bureau of Africa (TEBA). Prior to September 2018, no medical screening or diagnostic
testing was required or provided at the time of contract renewal. With support from IOM, the MISAU National
TB Programme (NTP), in collaboration with MITESS, has established a new policy that requires a medical
screening prior to MITESS validation of the TEBA mineworker contract, issued in Ressano Garcia.
To expand the services proved to miners at the Ressano Garcia border Crossing, IOM has since October 2020,
been operating a new OHC established with World Bank funding, providing comprehensive occupational health
services, including chest-x-ray, spirometry, audiometry, vision acuity testing and HIV/TB screening.

Since August 2021, IOM has also been operating two additional OHCs in Gaza, in Manjacaze and Xai Xai
respectively.
OHC SITE DESCRIPTION
The Occupational Health Center of Marien Nguabi is located in Xai-Xai in Gaza province. It offers digital x-ray,
GeneXpert, spirometry, and audiometry exams. To avoid power cuts and to ensure a continuous provision of
energy supply to the OHC, and decreased energy costs, the OHC in Marien Ngobi -XaiXai requires an upgrade of
its power sources and include a Grid Tie Solar PV system plus the existing power sources from the national grid
and a stand-by diesel generator.

Figure 1: Marien Ngobi OHC Centre

SCOPE OF WORK
IOM Mozambique is seeking the services of a contractor who shall provide a total “turnkey” project including
but not limited to design, supply, installation and commissioning of a grid tie solar PV system for OHC in Xaixai
, Mozambique.

The contractor shall perform all the professional services related to the delivery of a turnkey solution that is
operational and compliant with Mozambican Electrical standards. The contractor shall include specifications,
calculations, and drawings in the design package.
PV SYSTEM DESIGN AND INSTALLTION
The scope of work will be design of a roof-top solar PV system to power the OHC center. The solar PV system
shall be designed and engineered to maximize on the solar energy resources taking into consideration of the
parameters mentioned below i.e electrical load and demand patterns, available roof area, available solar
resource for the geographic region and power sources on site i.e grid and a diesel generator.
Design Guidelines
The contractor shall design the PV system based on the following information:
Summary of the load’s energy consumption

GPS Coordinates
Load
Desktop computer
Welch Allyn otoscope
HP Laser jet printer
Air Conditioner
Fluorescent bulbs
CFL bulbs
Extractor fan
Wifi router
Jusha display Monitor
Microwave
Electric kettle
Hisense fridge
Brother printer- MFCL2740DW
Pantum printer
Gene expert system
Hp deskjet printer
Viprinet Wifi router
UPS
Xray Machine
Konica Minolta printer
Laptop
Flourescent bulbssecurity lighting
Audio Metric Booth
Voltage stabilizer

Marien Ngobi OHC
(-25.046993°), (33.691565°)
Quantity
Power (W)
Total Power
5
175
875
2
5
10
1
592
592
8
3500
28000
17
40
680
7
15
105
6
110
660
1
6
6
1
60
60
1
900
900
1
3000
3000
1
150
150

Hrs used
8
8
8
8
8
8
8
8
8
1
1
12

Energy Used (Wh)
7,000.00
80.00
4,736.00
224,000.00
5,440.00
840.00
5,280.00
48.00
480.00
900.00
3,000.00
1,800.00

1
1
1
1
1
1
1
1
1

510
350
850
10
15
1000
2000
620
65

510
350
850
10
15
1000
2000
620
65

8
8
8
8
8
8
8
8
8

4,080.00
2,800.00
6,800.00
80.00
120.00
8,000.00
16,000.00
4,960.00
520.00

10
1
1

40
1800
10

400
1800
10

12
8
8

4,800.00
14,400.00
80.00
316,164.00

Total

Current Power sources
Grid – The site is connected to a national grid supplied by electricity supplier company of Mozambique Electricidade de Moçambique-EDM supplier to the OHC at three phase 4 wire at 380V.
Diesel Generator- There also exist a standby 25kVA diesel generator as shown below. For specifications see
the link to the Data Sheet.

Figure 2: 25kVA diesel generator on the site

Available Roof Area
There is limited space for ground-mounted PV system and aim is to utilize the roof are under the OHC clinic.
Please refer to Figure 1. The figure below is only use for information purpose and it will be the responsibility of
the contractor to conduct a site visit (at own cost) and assess the available usable area and the structural
strength of the existing roof to mount a solar PV system. However, the contractor needs to consider the
following for the roof mounted system:





The mounting system shall limit roof penetration
Mounting system adhere to the local building standards
Minimized conduit penetrations
Employ optimum tilt angle to maximize on energy production in respect to the location and near or
far shading

Schematic diagram of the roof available

Schematic 1: Roof dimensions

Solar PV design Considerations
PV modules
The PV modules shall consist of crystalline silicon Photovoltaic modules of capacity at STC of 400 Wp or above.
The PV modules must comply with the IEC 61215 and IEC 61730 standard. An aluminum frame is applied
around each module, the junction box behind the module with their positive and negative terminals must be
equipped with bypass diodes and shall be at least with IP 65 protection and UV resistant.
The DC cable used with the PV generator must be able to withstand thermal and mechanical loads. The
insulation and jacket material have to be resistant to weathering, UV-radiation, and abrasion. The cables must
further resist temperature up to 60°C. The wiring on the DC side is required to be double insulated and with
UV resistance cables. It is recommended to use cable that is flexible suitable for fixed installation as well as for
thermal movement of the PV modules.
The module to be installed at the optimum angle for maximum energy output throughout the year. However,
output analysis to be provided showing the annual performance and seasonal output.
PV inverter, AC coupling system topology
The PV inverter converts the DC direct current from the solar generator into alternating AC current that is
synchronized to the grid. The Inverter shuts down automatically when there is no power on the utility grid and
synchronizes to the diesel generator on-site to minimize genset load and maximize solar power penetration.
The inverter must be protected from harsh conditions with high ambient temperatures and dust. The PV
inverter must comply with the international norm IEC 61727 and must be all electrical protections on DC and

AC side and must be compatible with onsite electric distribution systems. Each inverter shall be installed
according to manufacturer’s instructions and installed in the most optimum locations with appropriate
environmental protection. A 10-year manufacturer`s warranty shall be provided.
Data Monitoring
This will allow for the yield of the PV plant be monitored easily and compared with calculations made from
solar irradiation data to raise warnings daily in case of a shortfall. Important information on relevant energy
and power values from the system including time stamps of diesel generator operation can be detected and
rectified before they have an appreciable effect on the system performance. A data monitoring system shall be
installed to meet the requirements above and must give the opportunity to receive the system data via GSM
and to allow remote access to the solar PV power plant. The electrical power supply of the data monitoring
system shall be from DC power of the battery. Corresponding electrical adaption of the monitoring to the DC
power supply level shall be installed.
Data to be monitored should not be limited to: AC energy generated, solar irradiance, Show status and
performance of all equipment, data to be available in real time and archived in 15 minute averages
Automatic power controller
This controller will serve as a reliable, fully integrated and optimizing link between the solar PV plant and the
gensets on-site. The function will be to maximize PV penetration limiting export to the grid, include monitoring
and supervision features of the genset, enable minimum genset load requirement when there is no utility grid
during the day and ensure automatic synchronization of the solar PV plant to the utility grid and gensets under
various conditions. The controller will ensure self-consumption.
Electrical Protection
The solar PV system shall contain all necessary electrical protection to ensure the safety of persons. At the LV
distribution boards, thermomagnetic circuit breakers with C trip curve shall be included meeting IEC 60947-2
requirements.
It is also important to implement a lighting protection system, ensuring the coverage of the whole PV plant
and also provide surge protection on all electrical systems.
Balance of System
The Balance of System (BOS) encompasses all components of a solar PV power plant that includes wiring,
switches, a mounting system. BOS refers to all components of a PV system other than the modules. In addition
to inverters and racking, this the cables/wires, switches, enclosures, fuses, ground fault detectors, and more.
Module Mounting Structure
The solar power plant including the solar modules shall be installed on the roof tops indicated on the design.
The PV modules should rest on aluminum frames, fastened using aluminum or stainless steel/galvanized steel
bolts and nuts. The number of rows in each solar PV array shall be no more than three (3) and must include
walkways to allow for access to the modules during cleaning/maintenance. Setting of the angle of inclination
and orientation of the modules shall be done as indicated on the design. The modules must be of proven
design and the tenderer must indicate countries where they are manufactured, countries where they have
been used and for how long. The module-mounting frame must be earth grounded.
After award of the tender, discussions will be held with the consultant on the design drawings with the tender
that will lead to final approval of the drawings by the employer. Before the final approval, the drawings shall
be modified as necessary if agreed by all parties.

The taking over certificate will not be issued until the as-built drawings, O&M manuals, catalogues etc. have
been submitted and accepted by the employer.
Installation Of the PV system
The installation phase will include the following steps depending on the solar PV hybrid power plant design
and specification:









Mounting of modules on pre-installed mounting structures
Installation of PV grid tied inverters and cabling with the AC distribution
Interconnection with of the diesel Generator and the grid power and cabling with the system
Cabling of solar array, array to grid powerhouse or container
Installation of auxiliaries and remote monitoring devices
Labeling of the completed system
System DC and AC wiring
Further necessary installation work

Commissioning Test
Complete commissioning of the power plant, function tests, and trial service of the power plant. All
installations and equipment will be inspected, and their functionality will be tested. All components, electrical
works and civil works will be visually checked for compliance with the technical specification,
Guidelines/Manuals of delivered equipment, build plans, state of the art engineering works.
Commissioning tests will be carried out to demonstrate that the solar PV system is operated according to the
technical specifications and under all available operating conditions. The contractor will sign a final acceptance
certificate.
Operation and maintenance Training
The technical commissioning of the solar plant will include training on the operation of the solar PV system to
the local technicians. The training will include the maintenance of the PV modules and inverters, the remote
monitoring and operation of the plant. It will be verified that the operating personnel are adequately trained.
System layout
The solar PV plant shall consist of the following main equipment/components following the design
specifications of the contractor and schematic diagram provided :









Solar array
Mounting structure
PV inverters
DC and AC cabling
Power management system
Control panel with switchers/disconnects and safety elements
Earthing and lightning protection
Data monitoring system

Design Considerations: Sustainable Cooling
Cooling is one of the biggest consumers of energy at the OHC centre. There exist eight (8) Air Conditioners at
the facility. The contractor is welcome to design and /or propose sustainable cooling methods for the facility to
help lower the power consumption . The design of the Solar PV system should also consider the existence of
the air conditioning units and their integration with the system.

Instructions to Contractors

Your proposal must include the following:
Proposal Components
The contractor shall bear all costs associated with the preparation and submission of this proposal regardless
of the conduct or outcome of the evaluation process. The proposal and all correspondence and documents
relating to the tender shall be written in the English.
Please include the following sections in your proposal submittal in the following order.
 Cover Letter: A cover letter providing key summary of the proposal including contractors’ details and
signed off by authorized representative
 Executive Summary: Include key provisions of the proposal, including understanding of the IOM
goals, pricing, brief description of proposed system, overall budget, relevant experience, and key
timeline dates.
 Contractors Profile: Contractor’s background, years in business, Organizational structure
a.

b.
c.
d.
e.

Contractors Experience: experience in design and installation of solar PV systems. Include a
minimum of 3 projects completed in the last 3 years with similar scope with 1 relevant
project completed in the last 2 years of grid-tie solar PV system either roof or ground
mounted. Include project name, system size (kW), location, and brief 2-3 similar project
description. Highlight companies permitting and interconnection experience with local utility
EDM. The project references should include the client`s name, email address, telephone
number, and organization, as well as the nature of work performed, its location, and total
project size (kW).
Proposed Team: Personnel CV’s (2-page limit per CV) for the key persons who will be
assigned to this project and their role.
Presence in Mozambique
Any commitment to other projects, how resources and timely performance will be managed
and how quality delivery will be managed
Legal status of the company in Mozambique

Technical Solution: Description of the Technical approach to the design, installation and commissioning of the
solar PV project including. Technical Approach to PV system design, equipment selection and Installation,
 solar PV system size kW,
 estimated daily and annual energy production kWh,
 PV Panel, inverter, racking specifications
 Equipment and workmanship warranties
 Associated engineering design documents but limited to the electrical, mechanical, structural drawing
and stamped by a registered engineer.
 Site drawings i.e schematic diagram, PV layout providing location of all the PV systems.
 Proposed monitoring system including, but not limited to description of the controls, monitors and
instrumentation used, equipment requirements, data output, and maintenance requirements
 Operations & maintenance plan
 The proposed project to follow technical specifications in Annex A.

Equipment Details and Specifications: A high-level summary listing all solar PV system equipment operation &
maintenance manuals and their associated specification sheets.
Operation and Maintenance (O&M) Manual: The contractor to provide a detailed O&M manual for the
installed system comprising of operation of the system and maintenance schedule with the relevant skills

required and the skills transfer in terms of training of the O&M staff for the OHC centre. The O& M guideline
should include but not limited to online system performance monitoring, notification and troubleshooting,
corrective & preventive maintenance, scheduled system performance reports, module cleaning etc. The
contractor to provide a list of recommended spare parts as well. The O&M manual to also consider safety
considerations for each activity.
Warranties: submit specific warranties related to all the equipment and workmanship highlighting the
conditions and the timelines for each. Original warranties to be submitted to IOM upon commissioning of the
Solar PV system and signed by the authorized representative of the contractor.
Quality Control: The design and installation of the PV system should at minimum conform to “IEC 62446 GridConnected PV Systems – Minimum Requirements for System Documentation, Commissioning Tests, and
Inspections and also according to the electrical laws of Mozambique.
Financial Proposal: a financial proposal to include a detailed bill of quantities for the proposed Solar PV
system. The prices and unit rates in the bill of quantities are to be all inclusive and should be realistic estimate
of the equipment, Installations and human resources costs. The costs to be in provided in US$. The price
should be taxes inclusive if necessary and well highlighted.
Proposed Schedule – Provide a detailed work schedule identifying the key activities and their timelines as well
as the key milestones points. Please include the necessary review periods by IOM
Safety Plan – The contractor must ensure safety of all the personnel. Include a brief description of the safety
practices of the contractor and include a safety plan for the exercise and the reporting plan to IOM
RFP Submission Guidelines
One electronic proposal shall be submitted via email to RFPMOZ@IOM.INT signed by an authorized official to
make a legal and binding offer submitted to the address listed. Any bid may be withdrawn at any time prior to
the due date with a written request signed by the authorized respondent representative.
Proposal Evaluation
IOM will evaluate proposals according to the evaluation criteria below. Depending on the number and quality
of the proposals received, the IOM reserves the right to either not select or select a contractor. IOM is not
obliged to choose the lowest price bid. The overall score will be the combined value of the Financial (F), Technical
(T) and Schedule (S) proposals. The best value will be conducted as described below

1
2

3
4

Criteria
Overall Response-Overall completeness of the proposal and
alignment with the ToR
Company background, range and depth of company
experience with similar projects
Samples of previous work done at least 3 projects to be
assessed and installed in the last 3 years
Key personnel -relevant experience and qualifications of the
proposed team for the assignment.

Score
5
10

5
10

5

Technical design

20

Solar PV system design -system size, inverter size, cable size,
protection, energy production optimization
Equipment selection i.e PV modules, inverter, mounting
structure, power controller, data monitoring,
6
7
8
9

Installation guidelines of the Solar PV system
Proposed tests upon completion
Proposal on Sustainable Cooling
Project Work Plan- detailed activities and timelines

10
5
5
15

10
11
121

Warranties
Operation and Maintenance plan
Speed of Mobilization

5
5
5
100

Total

Financial Evaluation
The maximum number of points will be allotted to the lowest price proposal that is opened and compared
among those invited firms/institutions which obtain the threshold points in the evaluation of the technical
component. All other price proposals will receive points in inverse proportion to the lowest price. The lowest
financial proposal will receive the maximum points, i.e. 100 points.
And the other proposals are rated as follows:
P= y(x/z)
Where:
P= points for the financial proposal being evaluated.
y= maximum number of points for the financial proposal
x= price of the lowest price proposal
z= price of the proposal being evaluated
Weighted Total score (Wx) Wx= (70% of Tx) +(30% of Fx)
IOM will award the contract to the vendor/consultant whose response is of high quality, clear and meets the
assignments goals. The price/cost of each of the technically compliant proposals shall be considered only upon
evaluation of the above technical criteria.
Notice of Intent to Submit Proposal
Interested contractors must submit via email to RFPMOZ@IOM.INT their Notice of intent to submit a proposal
to ensure they receive all the communications and addendums if any.
The Proposals must be delivered by E-mail by January 31st , 2022, at 16:00 PM (Mozambique Time)
IOM Mozambique, Procurement and Logistics Unit:

RFPMOZ@IOM.INT
Attn: Abeer Alami, Procurement and Logistics Officer
No late proposal shall be accepted.

Annex 1: Instructions
Technical Specification Requirements
The proposed project under this ToR for design, supply, installation and commissioning the solar PV power
plant shall broadly follow technical specifications in Annex A.





These specifications describe the requirements for the equipment. Tenderers are requested to submit
with their offers the detailed specifications, drawings and catalogues, for the products they intend to
supply. The details in the provided catalogues SHALL be used in the proposal evaluation for
specification compliance.
Contractors must indicate on the specifications sheets whether the equipment offered comply with
each specified requirement and where that information can be found in the catalogues.
All the dimensions and capacities of the equipment to be supplied SHALL not be less than those
required in these specifications.

The Contractor shall indicate in the technical specification of each component brand name, model and country
of origin. Comparative specification should indicate any derivations from technical parameter, design, or
functional description of tender specification. If there is no derivation to the left side, please state, “YES”.
For each product offered the following documentation must be included; cooperative specification enter value
or enter YES or NO as appropriate.
1

Component documentation and specifications

1.1

Product description and data sheets, manufacture description, and
operation manual
Installation instructions
Connection plans, single line diagram
Commissioning instructions, manual for start and stop operation,
commissioning protocol
Operating instructions, do´s and don´ts
Maintenance instructions, maintenance interval, maintenance effort,
necessary staff
Error sources, error diagnosis and troubleshooting instructions
Proper labeling and signage indicating all warnings, cautions, voltage
and current levels, all the cabinets and enclosures, all PV strings,
disconnects etc.

1.2
1.3
1.4
1.5
1.6
1.7
1.8

Details/response or
Yes/No as appropriate

Solar PV modules
2

Specifications of PV modules

2.1

Name of manufacturer, brand name, model number

Details/response
or Yes/No as
appropriate

Evidence from
support document.
Name of document
and page number

2.2
2.3

2.4
2.5
2.6
2.7
2.8

2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19

2.20

Crystalline silicon cell type
Solar cells encapsulated in EVA, anti-reflective coating,
tempered, high transmission, low iron, highly translucent
glass on front side
Glass foil laminated in anodized aluminum-frame
Junction box with protection class IP67 with minimum of
3 bypass diodes
Wiring of the modules with MC4 connector (IP 65)
Number of cells
Temperature coefficient, Pmax ≤-0.37%/0C
Temperature coefficient, Voc ≤-0.28%/0C
Temperature coefficient, Isc ≤0.048%/0C
Operating temperature, up tp 850C
Module efficiency >18%
10 years product warranty
25 years linear performance guarantee (90% up to 10
years and 80% up to 25 years)
CE conformity, TUV quality certified for product
Horizontal and vertical assembly possible
High mechanical load (according to IEC 61215 – 5400Pa
superimposed load and 2400Pa suction load)
Nominal power at STC irradiation 1000W/m2, AM 1.5,
and cell temperature of 250C) ≥400Wp
Product certification IEC 61215
Protection class II/IEC 61730
Salt and mist corrosion test IEC 61701
Other parameters:
 Dimensions in mm
 Weight in kg
 Current at maximum power point (A)
 Voltage at maximum power point (V)
 Tolerance
 Cell dimension (length x width) in mm
Electrical specifications at NOCT:
 Pmax,
 Imp,
 Vmp,
 Isc,
 Voc,
 Irradiation, cell temperature.

PV inverter
3

Specifications for the PV inverter

3.1
3.2
3.3
3.4

Name of manufacturer, brand name, model
Integrated protection functions
Ground fault detection/monitoring
Display/ LED indicators

Details/response
or Yes/No as
appropriate

Evidence from
support document.
Name of document
and page number

3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24
3.25
3.26
3.27
3.28
3.29
3.30

Maximum DC power: ≥ 45000W
Maximum system voltage: 1000V
MPP voltage range: 400V to 900V
Number of independent MPPT inputs: 6
Strings per MPPT input: 2
Rated power at 240/415V, 50Hz (in W)
Maximum output current (A) >50A
AC nominal voltage (V): 240V/415V
AC voltage range: 202V to 305V
AC grid frequency/range: 50Hz / 44Hz to 55Hz
Output phases 3, AC connection 3ph-N-PE
Power factor at rated power: 1
Maximum efficiency >95%
Total Harmonic Distortion <3%
Self-consumption (stand-by consumption) <5W
Operating temperature range -10 to +600C
Degree of protection: IP65
Climatic category (IEC 60721-3-4): 4K4H
Interface: Ethernet/WLAN/RS485
Anti-islanding protection
Grid monitoring
DC disconnect/solar switch
Integrated DC surge protection: Class II
Salt mist test
Warranty
Warranty option

Data monitoring
4

Specification for data monitoring

4.1
4.2

Name, manufacturer, brand name, model.
Data logging and transmission for PV inverter:
 DC current and voltage,
 DC power and energy,
 AC current and voltage,
 AC power and energy,
 Ambient temperature (0C)
 Cell temperature (0C)
 Solar irradiation (W/m2)
Irradiation sensor/pyranometer for global horizontal
irradiance logging. Installed in a shadow free position with
access for regular cleaning.
Three phase meters to be installed to measure power
delivered to the loads.
Data monitoring supply from DC power supply of installed
battery storage with corresponding step-down
converter(s).

4.3

4.4
4.5

Details/response
or Yes/No as
appropriate

Evidence from
support document.
Name of document
and page number

4.6

Transmission of inverter data by WLAN or GSM or
equivalent.

Automatic power controller
5

Specifications

5.1

Accuracy: Specify the parameter measured and Class
as either Class 0.5/Class 1.0 as per IEC 60688
Operating temperature: -25 to 700C
Operating altitude
Measuring voltage: 100 to 690 V AC
Measuring current: -/1 or -/5 A AC
Measuring frequency: 30 to 70 Hz
Auxiliary power supply, DC battery
Response times: busbar
Over/under voltage: <50ms
Over/under frequency: < 50ms
Voltage unbalance: < 250ms
Response times: inverter
Over current: < 250ms
Over/under voltage: <250ms
Over/under frequency: < 350ms
Overload: <250ms
Digital inputs: <250ms
Emergency stop: <200ms
Mounting: DIN rail mount or base mount
Safety as per EN 61010-1, installation category (overvoltage category) III, 600V
EMC/CE as per EN 61000-6-2, IEC 60255-26
Protection: ≥ IP20 on the unit, ≥ IP40 on the display

5.2
5.3
5.4
5.5
5.6
5.7
5.8

5.9

5.10
5.11
5.12
5.13

Details/response
or Yes/No as
appropriate

Evidence from
support document.
Name of document
and page number

Balance of system (BOS) components
6

BOS

Specification

6.1

Outdoor cabinets

6.2

Cabinets/enclosures where
applicable shall contain

6.3

AC cabling, inverter DB to the grid
connection point (PCC)

UV resistant with minimum rating of
IP54
 MCB
 MCCB, conforming to IEC 0947
 SPDs, Class II as per IEC 6164311
 Operating temperature up to
800C
 IEC 60364
 KS 04-192:1988
 KS 04-194:1990
 KS 04-187/188
 KS 04-290:1987

Details/response or
Yes/No as appropriate

6.4
6.5

Lightning protection
Miscellaneous accessories (if
applicable) conduit outlets and
junction boxes

IEC 62305
KS 04-179:1983

7

DC cabling and connectors

Specification

7.1

Tin copper cable for PV string
connection to inverter

7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11

Outdoor use TUV approval
Ozone resistant
Flame retardant
UV resistant
Halogen free
Acid and alkaline resistant
Low corrosivity to gases
Weather resistant
DC wiring losses
DC connectors

Continuous with no connectors
between string end and inverter
input, multi strand, 1100V rating,
flexible
TUV PfG 1169/08.2007
EN 50396
IEC/EN 60332-1-2
HD 605/A1
EN 50267-2-1, EN 60684-2
IEC/EN 608112-2-1
EN 50267-2-2
HD 605/A1
Total DC wiring losses max 1.5%
EN 50520 and crimped according
to manufacturer instructions
using only certified tools

Details/response or
Yes/No as appropriate

Installation
8

Installation specification

8.1
8.2

Complete installation of all components and the complete system
The installation of the plant on site in the scope of the contract. The
contractor shall have C1 and V2 licenses as per the solar PV regulations
2012, a T3 licensed technician and an electrical contractor license from
EPRA
PV mounting structure
DC protection
PV cabling, min 6mm, red (+) and black (-)
PV cable connectors, MC4/sunclix or equivalent
PV grounding cable, min 4mm, green/yellow
AC protection
Grounding copper rods and strips
Cable trays
Cable trenches and inspection manholes
Lightning protection system, covering a radius of 104 meters under level
3, mast of 4 meters with base plate
Insulated earthing strips of size 3mm 25m wide to b
AC cabling
Grid export limitation device
Reverse current protection device
Synchronization of the PV plant to the existing genset
Power and energy meter with required accessories

8.3
8.4
8.5
8.6
8.7
8.8
8.9
8.10
8.11
8.12

8.13
8.14
8.15
8.16
8.17

Details/response or
Yes/No as appropriate

Commissioning and training
9

On-site commissioning and training

9.1

Training of nominated electrical maintenance staff during the entire
project implementation phases
Complete commissioning and trial operation of the system
Training on the operation, maintenance and monitoring of the power
plant.

9.2
9.3

Details/response or
Yes/No as appropriate

Performance guarantees
10

Performance guarantees

10.1

Upon commissioning of the solar PV plant and one (1) month of
operation, the final acceptance of the system will be confirmed
afterwards. During this one month the contractor shall fix all installation
problems that arise
After final acceptance, a twelve-month (12) defect liability period shall
commence.

10.2

Details/response or
Yes/No as appropriate

