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1. SCOPE OF THE DOCUMENT:

This document establishes the general guidelines for conceptual design and detail design,
procurement, installation, commissioning and integration of 500KW (AC) Photovoltaic Solar System
(solar panel) and BESS to diesel generation. It is the responsibility of the contractor to follow all
applicable codes, Standards, underwriters laboratories certifications and regulations during the
project design, execution, integration and commissioning.

2. OBIJECTIVE:

a)

b)

c)

d)

e)

Contractor shall provide a conceptual design to connect 500kW Photo Voltaic System (solar panel)
and Battery Energy Storage System(BESS) with the 2.6MW diesel plant

The provided solutions shall contain the philosophy, technology/material to be used, protection
and interconnection scheme, with supporting data(assessment, analysis, rationale)

Contractor shall provide PV energy model, BESS life cycle and specification, system life cycle VS.
cost & performance analysis.

The intent of BESS is to provide support during the transition period i.e. the period when the solar
system is getting OFF and diesel generator is getting ON.

The contractor shall also execute the project after going through the phases of conceptual and
detail design.

3. SCOPE OF WORK:

The contractor shall perform all professional services as necessary to provide QEC with a total “Turnkey”
project including all necessary equipment, material, conceptual and detail design, manufacturing,
installation, testing, commissioning and training services for the installation of ground mount 500kW
utility-interactive photovoltaic system, BESS, and interconnection with diesel plant. The contractor shall
install the project such that it is operational and compliant with all applicable standards, building codes,
certifications and UTILITY interconnection requirements. The contractor shall include specifications,
calculations and drawings in the design package, as required and turn it over to QEC for review.

The contractor shall first prepare and provide conceptual design, based on 25 years’ life cycle of the
project. After review and comment by QEC, detail design package shall be prepared. Supply, install, testing
and commissioning of the system start, once QEC agreed with the final design.

a)

b)

c)

Examine the plots/available area and suggest optimum layout for all components of this hybrid
plant, which includes diesel / solar PV panel and storage, and all other accessories of the Hybrid
plant (see attached site map for reference)

Contractor shall be responsible for civil work include Design, fabricate, supply and install module
mounting structures; civil footings /foundations of appropriate and anchoring of fixed tilt module
mounting structure.

Contractor shall be responsible for work required for site development activities inclusive but not
limited to area grading, excavation, cutting, filling and disposal of soil from site, levelling of land,;
cable trenches & storm weather drainage system, construction of room for inverter with electrical
fixtures and proper air circulation (if required).
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The contractor shall conduct and provide Stability, system impact and system integration study for
the micro-grid application.

Contractor’s SCADA design and the solar plus BESS control system interface shall be integrated
with QEC’s existing SCADA system and associated RTU communication network

For construction, the contractor is responsible for all necessary permits, topography and
performing a geotechnical investigation to support equipment foundation design

Contractor shall ensure that systems provided are compatible with the intended purpose and shall
not compromise with any conditions/data (weather, system reliability, interconnection
requirements)

All electrical components are to be reviewed and authorized by the QEC.
The structural loading is to be reviewed and authorized by the QEC.

Contractor shall provide structural drawings for all support mechanisms and electrical drawings
for added electrical elements to the QEC project.

The Contractor shall be liable to provide capacity-testing data for 100% of the production cells to
ensure compliance with design requirements.

The contractor shall ensure harmonic control as per IEEE standard.

The contractor shall include system grounding, labeling, fire protection, warranties, modifications
and schedule.

The BESS shall be designed to provide backup power to a set of critical loads in the power plant.

4. DELIVERABLES:

a)

b)

c)

d)

Contractor shall prepare construction drawings, dimensions, project details and consult with the
QEC.

Contractor shall provide and install all electrical equipment required for a fully functional solar
plus BESS including the 4.16kV interconnection to QEC’s diesel plant generator bus meeting all the
codes and standards requirements.

The contractor shall clearly specify the design criteria, BESS requirements, electrical design
parameters, Audible noise level, personnel safety and additional requirements such as standards
(not limited to IEEE/CSA/NEMA/IEC), spare parts, site kick-off meeting, bi-weekly meetings, and
others. In the event specific codes are not available for the BESS, current industry accepted best
practices shall be employed

Design, supply and install a 500 KW photovoltaic ground mount system to be constructed by
December 31, 2020. Include inverter, modules and associated metering, lightening protection,
protection and control equipment, and disconnects to be located in the new main electrical room
or open fenced shelter or any suitable place keeping in view the local weather conditions/data.
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e) Design, supply and install a battery storage system associated with the solar plant of appropriate
capacity (~500kW) having ability to supply load for 1-hour at Kugluktuk to be constructed by
December 31, 2020. Include batteries, battery enclosure and associated metering, lightening
protection, protection and control equipment, and disconnects to be located in the suitable place
/ battery container as per site conditions.

f) The contractor shall provide full-service maintenance and monitoring of the solar plus BESS for a
period of one year after commissioning with the option to extend.

g) The contractor shall provide training to the QEC designated personnel in the operation and
maintenance of solar plus BESS, also include replacement of panels, batteries, wires, connectors,
controller part, software, control logic and other necessary items. Contractor shall also provide
QEC written instructions and procedures with video copy of training for shut down and start up
activities for all component of the system.

5. DESIGN GUIDELINE:

The contractor shall develop conceptual design and after review with QEC shall develop detail design for
the new PV System in Kugluktuk on Lot # 459 and 460. See attached drawings indicating available areas for
installation. Not all locations need to be utilized. It is the responsibility of the contractor to conduct and
assess site topography and geotechnical attributes to estimate costs related to project installation.

a) Mounting system shall be directly anchored into the ground (driven piers, etc.). Mounting system
design needs to meet applicable local building code requirements with respect to snow,
wind/gust, and earthquake factors.

b) High efficiency panels, inverters (central or string), transformer and allied material (Balance of
material BOS) shall be used.

c) DCto AC ratio may be 1.2 or other optimal number
d) Panels’ orientation or azimuth shall be of due south.

e) Optimal tilt shall be determined after site assessment based on site latitude and wind conditions
to capture maximum amount of energy (PVsyst or similar software report required).

f) Ground cover and vegetation management shall be included in the proposal (if applicable).

g) Storm water management and erosion control management plan shall be included in the
proposal.

h) All lines interconnecting PV arrays to point of interconnection shall be underground, secured in
PVC conduits.

i) Contractor shall review and implement the report recommendations (see section XXXX) as this is
required for Project reporting
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6. ENERGY MANAGEMENT SYSTEM (EMS) AND CONTROLS:

The Contractor shall be responsible for performing all engineering, fabrication, supply, install and
commission of the components of the BESS, enclosure and pertinent assemblies and accessories. The BESS
shall include necessary plumbing, lighting, fire protection and electrical outlets as well as facilities for
ambient temperature, humidity and dust control, as required. All the required AC and DC disconnects shall
be UL listed and in rated NEMA enclosure.

The control system shall be designed to provide automatic, unattended operation of the BESS and PV solar
project. However, the control system design also shall provide local manual operation, remote operation,
dispatch of the SOLAR PLUS BESS from QEC’s SCADA system, or a local Modbus portal. The EMS controller
(computer and software) shall be provided to manage system operation to include but not limited to:

a) Interface with inverter controller

b) Battery management systems

c) Control battery charging, discharging and state of charge

d) Provide alarming for out of specification conditions and malfunctions

e) Communication interface with QEC system.

f) Communication to the transformer high side circuit breaker protection scheme to protect the
BESS and PV system from system abnormities such as faults, under frequency, over frequency,
etc.

g) HMI’s are to be located in the battery enclosure or in QEC control room.

h) Energy management software communication protocols shall be Modbus RTU, Modbus TCP,
or DNP3

7. PERFORMANCE:

a. CRITERIA:
l. Power provided shall be at 4.16kV three phase compatible with the onsite generator
bus of the diesel plant and distribution system.

Il. Proposal shall provide estimated energy delivery, for each month of the year and total
for the year at the delivered voltage 4.16 kV. Contractor shall provide documentation
of shading calculations, Offset carbon footprint.....).

Il BESS shall capable of operating at nameplate rating for one hour. The system must
maintain this capability over the expected lifetime (identified in the proposal)

V. All PV hardware components shall be either stainless steel or aluminum. PV structural
components shall be corrosion resistant (galvanized steel, stainless steel, composites,
or aluminum) and suitable for local conditions.

b. GRANTEE:
The Contractor shall provide guarantee

I.  The power output in terms of efficiency of panels, inverters and BESS over the period
of 10yr, 20 and 25years.
Il. If output drops below the capacity, the contractor shall replace the particular unit.
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8. COMMISSIONING:

The vendor shall develop and submit a commissioning program and after review from QEC shall perform
commissioning that will include but not be limited to

a) Procedures for design verification,

b) Operational acceptance testing,

c) Start-up procedures,

d) Operator training and provide operational training manuals
e) Functional acceptance testing and safety testing.
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