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 Context 1 

Newfoundland and Labrador Hydro (“Hydro”) filed the initial Reliability and Resource Adequacy Study 2 

(“RRA Study”) with the Board of Commissioners of Public Utilities (“Board”) in November 2018 (“2018 3 

Filing”).1 Since the 2018 Filing, throughout the continued Reliability and Resource Adequacy Study 4 

Review proceeding (“RRA Study Review”), Hydro has filed regular updates to the RRA Study, including 5 

numerous technical notes, additional studies, and third-party reports. The regulatory record is 6 

appropriately robust given the rapid transformation of the provincial electricity system, including 7 

interconnection, asset retirement, new resources, and increasing demand.  8 

Hydro’s 2024 Resource Adequacy Plan,2 submitted to the Board on July 9, 2024, provides Hydro’s 9 

recommended Minimum Investment Required Expansion Plan. Subsequent to filing the 2024 Resource 10 

Adequacy Plan, in the fall of 2024, Hydro and its experts participated in a series of technical conferences 11 

with Board staff and intervening parties, along with their experts. These technical conferences provided 12 

an opportunity for fulsome discussion and enhanced understanding of Hydro’s RRA Study Review and 13 

Expansion Plans. As a result of these proceedings, Hydro and the intervenors gained consensus on a 14 

number of issues (“Settled Issues”) which were specified in a Settlement Agreement.3 The Settled Issues 15 

include agreement that the recommendation to build a new 150 MW unit at Bay d’Espoir (Unit 8) and a 16 

150 MW Combustion Turbine on the Avalon Peninsula is appropriate as part of the first step in 17 

addressing the requirements for additional capacity for the Island Interconnected System, and 18 

applications for these projects should be filed for evaluation. In line with the Settled Issues, Hydro filed 19 

its 2025 Build Application for both of these assets in March 2025; the regulatory proceeding is ongoing. 20 

Hydro will have to make significant investments in the coming years and decades to maintain its 21 

legislative obligation of the provision of safe, least-cost, reliable electrical service in an environmentally 22 

responsible manner to the province.4 The recommended assets within Hydro’s Minimum Investment 23 

Required portfolio are just that, the Minimum Investment Required to meet Hydro’s obligations, with 24 

 
1 “Reliability and Resource Adequacy Study,” Newfoundland and Labrador Hydro, rev. September 6, 2019 (originally filed 
November 16, 2018). 
2 “2024 Resource Adequacy Plan – An Update to the Reliability and Resource Adequacy Study,” Newfoundland and Labrador 
Hydro, rev. August 26, 2024 (originally filed July 9, 2024). 
3 “2025 Build Application – Bay d’Espoir Unit 8 and Avalon Combustion Turbine (“2025 Build Application”),” Newfoundland and 
Labrador Hydro, March 21, 2025, sch. 2. 
4 Electrical Power Control Act, 1994, SNL 1994, c E-5.1, s 3(b)(iii). 
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additional investment necessary to meet Hydro’s most likely to occur Reference Case. As such, through 1 

the RRA Study Review, Hydro models its system expansion in consideration of various forecast scenarios 2 

and within the context of continuously evolving energy policy. The numerous studies that Hydro has 3 

completed and planned are all necessary to validate and justify the information that Hydro inputs into 4 

its models, which produce critical information on which timely, prudent decisions are to be made. 5 

While the enclosed study provides valuable, necessary information, it cannot and should not be 6 

considered independent of the rest of the studies and analyses ongoing through the RRA Study 7 

Review. Rather, the study is an input that will—along with other studies completed and ongoing—8 

inform Hydro’s broader system resource planning process now and into the future. 9 

 Study Background 10 

Hydro retained Hatch Ltd. (“Hatch”) to undertake a Battery Energy Storage System (“BESS”) Feasibility 11 

Study, provided as Attachment 1,5 evaluating utility-scale BESS installations on the Avalon Peninsula. 12 

Four configurations were assessed as shown in Table 1. 13 

Table 1: BESS Options Studied as Part of the BESS Feasibility Study 

Option Capacity Duration 

Option 1 20 MW 4-hour 

Option 2 20 MW 8-hour 

Option 3 50 MW 4-hour 

Option 4 50 MW 8-hour 

 

The feasibility work included: 14 

• Site identification and screening; 15 

• Preliminary engineering and layout development; 16 

• Electrical integration concepts; 17 

• Civil and structural requirements; 18 

• Cost estimating; 19 

 
5 The final BESS Feasibility Study from Hatch was accepted by Hydro on June 29, 2026. 
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• Risk identification; and 1 

• Development recommendations. 2 

2.1 Purpose 3 

The primary aim of the feasibility study was to determine the technical feasibility, preliminary capital 4 

cost, and development requirements associated with utility-scale BESS facilities capable of providing 5 

reliability and resource adequacy support to the Island Interconnected System. The details of the Class 4 6 

Cost Estimate (as per the Association of the Advancement of Cost Engineering (“AACE”)) are provided 7 

within the Hatch estimate, provided as Attachment 2.6 8 

 Key Equipment Selection and Technical Evaluation 9 

3.1 Energy Storage Use Case 10 

The proposed BESS facilities are intended primarily to provide peak capacity and reliability support. The 11 

facilities are anticipated to operate as required during peak demand periods or system contingencies. 12 

3.2 Technology Basis 13 

Hatch evaluated various BESS technologies, predominantly those using lithium-ion battery technology. 14 

These included batteries with chemistries including nickel manganese cobalt lithium, nickel cobalt 15 

aluminum lithium, and Lithium Iron Phosphate (“LFP”), which all have intrinsic capabilities and 16 

limitations. 17 

Through analysis of these options, which accounted for, but were not limited to, properties including 18 

battery power, energy and degradation, operating constraints, and end-of-life considerations, it was 19 

determined that LFP chemistry was the preferred technology within these design criteria. The 20 

conceptual designs utilize containerized battery systems, Power Conversion Systems (“PCS”), Medium-21 

Voltage Transformers (“MVT”), Energy Management Systems (“EMS”), monitoring, and control systems. 22 

 
6 The final Basis of Estimate from Hatch was accepted by Hydro on August 6, 2026. 
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3.3 Site Selection 1 

Five locations were reviewed during the feasibility assessment subject to the selection criterion for this 2 

design:7 3 

• Hardwoods Terminal Station Greenfield Site; 4 

• Hardwoods Terminal Station Brownfield Site; 5 

• Goulds Substation; 6 

• Virginia Waters Substation; and 7 

• Oxen Pond Terminal Station. 8 

Following screening, the preferred locations were reduced to: 9 

• Hardwoods Terminal Station Greenfield Site; 10 

• Hardwoods Terminal Station Brownfield Site; and 11 

• Goulds Substation. 12 

Of these three, the Hardwoods Greenfield Site was identified as the optimal location for the BESS 13 

considering there is relatively flat terrain, superior equipment and construction access, minimal 14 

requirement for heavy earthworks and demolition, current (industrial) zoning, and prospective minimal 15 

impact on surrounding community and environment. 16 

3.4 Major BESS Design Criteria 17 

The following section highlights the design criteria for the BESS, which includes discussion on design 18 

standards, key component design, as well as operating conditions and climatic considerations. 19 

The conceptual design incorporates: 20 

• Battery containers; 21 

• PCS; 22 

• MVTs; 23 

 
7 The selection criteria is established in Table 4-1, Page 22 within Attachment 1. 
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• EMS; 1 

• Protection and control systems; 2 

• Communications and telemetry systems; 3 

• Fire detection and suppression systems; and 4 

• Battery monitoring systems. 5 

The relevant design codes and standards related to the above system components include Canadian 6 

Standards Association (“CSA”), Institute of Electrical and Electronics Engineers (“IEEE”), National Fire 7 

Protection Association (“NFPA”), and Underwriters Laboratories (“UL”). 8 

The BESS is expected to be used as peak period support to improve grid reliability. This assumes less 9 

than 100 equivalent full cycles (charge to discharge) per year. Hydro will have dispatch authority and will 10 

be able to fully remotely monitor system setpoints and on-system measurement equipment. 11 

The BESS system is designed for the local environment and is fitted with appropriate heating and cooling 12 

systems, which will allow the full functionality of the units to -25 degrees Celsius. The enclosures should 13 

also withstand site climatic properties such as wind, salt spray, and snow load and any subsequent water 14 

ingress potential. 15 

3.5 Electrical Design Requirements 16 

The electrical design criteria cover the following: 17 

• Setpoints – voltage levels and power factors; 18 

• Metering and power quality; 19 

• Protective devices – microprocessor-based relays, collectors, MVTs and feeders; 20 

• Voltage regulation; 21 

• Electrical equipment rooms; 22 

• Medium voltage switchgears; 23 

• High voltage equipment – conductors, step-up transformers, buried cables, and 24 

interconnections; and 25 



Battery Energy Storage System Feasibility Study – Overview 

 

 

 
 Page 6 

 

• Yard lighting and cables (medium voltage/high voltage). 1 

Equipment design will be in accordance with relevant industry and Hydro-accepted standards and codes, 2 

such as American National Standards Institute (“ANSI”), American Society for Testing and Materials 3 

(“ASTM”), CSA, Federal Communications Commission, IEEE, International Organization for 4 

Standardization, National Building Code of Canada (“NBCC”), National Fire Code of Canada, NFPA, 5 

National Electrical Manufacturers Association, Society for Protective Coatings, Telecommunications 6 

Industry Association, and UL. 7 

The design basis also incorporates interconnection requirements and compliance with Hydro 8 

transmission standards. 9 

3.6 Controls Design Criteria 10 

The BESS and all interconnections will be designed for full real-time monitoring, control and data 11 

acquisition from both the local (on-site) control system and from Hydro’s Energy Control Centre, with 12 

supervisory authority selectable via a transfer switch between local and remote control. 13 

The control architecture will outline the requirements and functionality between the PCS, EMS, 14 

Supervisory Control and Data Acquisition, and all protection systems. 15 

The control design will conform to Hydro-accepted standards, including cybersecurity and data 16 

acquisition standards. 17 

3.7 Civil, Structural, and Geotechnical Design Criteria 18 

This section highlights the design criteria and codes and standards used as part of the civil, structural, 19 

and geotechnical design of the BESS. 20 

3.7.1 Civil Design Criteria  21 

Civil design criteria will cover the site development, access road design, stormwater management and 22 

overall site layout. This includes details of the following items: 23 

• Site preparation and road design; 24 

• Fencing; 25 
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• Substation structures; 1 

• Earthworks and levelling; and  2 

• Stormwater management, hydraulics, ditches, culverts and overall hydrology. 3 

Applicable standards include American Association of State Highway and Transportation Officials, ANSI, 4 

ASTM, Canada Occupational Health and Safety Regulations, CSA, Canadian Society for Civil Engineers, 5 

NBCC, Transportation Association of Canada, IEEE, and other general requirements (including all 6 

applicable municipal, provincial, and federal regulations, methods, and laws). 7 

3.7.2 Structural Design Criteria 8 

The structural design criteria cover all foundations, support structures, and structural components 9 

required for the BESS configuration. This includes but is not limited to: 10 

• PCS pads; 11 

• Mounting structures; 12 

• Security and monitoring systems; 13 

• BESS equipment foundations; 14 

• Electrical substations; 15 

• Monitoring and control foundations; 16 

• Any other structural works inside the BESS area. 17 

Applicable codes and standards covering structural design include American Concrete Institute, 18 

American Society of Civil Engineers, ASTM, Cement Association of Canada, Canadian Geotechnical 19 

Society, CSA, Canadian Institute of Steel Construction, NBCC, National Research Council Canada, and 20 

Reinforcing Steel Institute of Canada.  21 

Corrosion control considerations will be based on the climatic conditions of the site and will conform to 22 

Hydro requirements, with appropriate material selection based on experience and applicable code. 23 
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3.7.3 Geotechnical Design Criteria 1 

Currently, geotechnical reports for the proposed sites do not exist. Thus, the following design 2 

assumptions have been made with respect to overall geotechnical design criteria: 3 

• Excavation to assumed 1.5-metre depth; 4 

• Footings to be placed on structural fill; 5 

• Assumed adequate excavation and dewatering of site construction areas; 6 

• Frost protection can be achieved; 7 

• No additional mud slab or cement layer will be required in structural design; and 8 

• Assumed high groundwater table in site area. 9 

Further design considerations and applicable codes and standards will be generated and added as part 10 

of the overall design criteria once further geotechnical work and studies are completed. 11 

3.8 Permitting and Regulatory Requirements 12 

Additional environmental, geotechnical, noise, stormwater, and permitting studies are recommended 13 

prior to project advancement. Land acquisition and final site selection activities are also required. 14 

 Cost Estimate 15 

Hatch prepared a cost estimate, provided as Attachment 2, in accordance with AACE Class 4 estimating 16 

practices, using the design criteria discussed throughout Attachment 1, and considering the BESS 17 

configuration at the Hardwoods Greenfield Site. The primary estimate has been completed for  18 

Option 4—a 50 MW capacity BESS with an 8-hour reserve. All options were estimated as part of the 19 

study and are included within Appendices B, C, D, and E of Attachment 2. 20 

Using the data within Hatch’s Basis of Estimate, Hydro prepared a preliminary project cost estimate 21 

which included details on the basis of the project costs, the estimate classification, the additional costs 22 

from Hydro (including updates to Owner’s, contingency, escalation and Interest During Construction 23 

(“IDC”) costs), and relevant project cash flows used to determine some of the aforementioned cost 24 

items. Hydro’s preliminary cost estimate has been provided as Attachment 3. 25 
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It is important to recognize that feasibility studies and associated cost estimates for BESS systems are 1 

subject to additional variability due to the rapid evolution of battery technology and the pace of market 2 

development for these resources. As a result, the period during which such studies and associated 3 

estimates remain valid is generally shorter than for other project types. 4 

4.1 Estimate Classification 5 

The estimate is classified as an AACE Class 4 estimate developed in accordance with AACE 18R-97 6 

(applied to process industries) with an expected accuracy range of: 7 

• -15% to -30% (low side); and 8 

• +20% to +50% (high side). 9 

The estimate is presented in 2026 Canadian Dollars (“CAD”). Costs submitted in other currencies were 10 

converted to CAD. 11 

4.2 Pricing Basis 12 

Hatch used a pricing-based coding to ensure confidence within the pricing methodology and ensure 13 

alignment with the target class (Class 4) of this estimate. The estimate includes pricing from budgetary 14 

quotes, in-house data, factored pricing, and nominal allowances based on industry experience and best 15 

practice. Hydro incorporated the available base cost information from Hatch’s feasibility work and 16 

updated Owner’s costs, contingency, escalation, and IDC. 17 

4.3 Direct Costs 18 

Direct costs include those costs for equipment, bulk materials, and construction and installation costs 19 

for all permanent facilities. Direct costs include but are not limited to: 20 

• Site development; 21 

• Civil works; 22 

• Electrical equipment; 23 

• Structural components; 24 

• Battery systems; 25 
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• PCS; and 1 

• Cabling and installation labour. 2 

Separate material takeoffs were completed for each discipline (structural, electrical, geotechnical, etc.) 3 

based on available drawings, manual calculations, and expert discretion, with allowances and expected 4 

cost growth factored into estimates. 5 

4.4 Indirect Costs 6 

Indirect costs include but are not limited to: 7 

• Engineering, procurement and construction management (“EPCM”) services; 8 

• Construction indirects; 9 

• Freight and logistics; 10 

• Vendor representatives; 11 

• Spare parts; 12 

• Third-party services; and 13 

• First fills of materials such as transformer oil, lubricants, and other items that are not consumed 14 

by the process. 15 

Indirect costs are made up of factors and allowances. The factors and allowances are developed based 16 

on historical information from similar projects, adjusted to account for site-specific factors. 17 

4.5 Owner’s Cost 18 

Owner’s cost is determined to be 10% of project direct, indirect, and EPCM costs for each estimated 19 

option (i.e., Options 1–4). Owner’s cost includes costs from the period of project approval through to 20 

project execution and handover to operations groups. Owner’s costs include but are not limited to: 21 

• Owner’s team cost, home office and site construction management; 22 

• Project development costs prior to board project approval (sunk costs typically); 23 

• Test work development, prefeasibility and feasibility studies; 24 
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• Costs associated with environmental studies and permits; and 1 

• Project insurance. 2 

4.6 Escalation and Interest During Construction 3 

Escalation was calculated using Hydro corporate escalation indices as of July 2026 and was applied to a 4 

cash flow8 that is based on the milestone dates included in Hydro’s BESS project Basis of Schedule, 5 

provided as Attachment 4. The cash flow will be reviewed and updated when the preferred option is 6 

chosen. 7 

IDC was calculated on base costs, contingency and escalation, using the same cash flow and based on 8 

July 2026 corporate rate assumptions. 9 

4.7 Contingency 10 

Contingency is a provision for unknown project costs which may occur for known scope, but which 11 

cannot be identified for estimating purposes. A provision for contingency is included in the estimate for 12 

the BESS solution. While this estimate did not include a Quantitative Risk Analysis (“QRA”), a 13 

contingency provision of 25% of the project direct, indirect, EPCM and owner’s costs, using industry-14 

tested data tables from AACE 119R-21, based on similar Class 4 projects, has been recommended based 15 

on defined scope and included detail. 16 

4.8 Estimate Exclusions 17 

The following project exclusions have been incorporated, yet do not represent an exhaustive list: 18 

• Property acquisition; 19 

• Accommodations camp; 20 

• Decommissioning cost; and 21 

• Management reserve, which may be developed as part of a QRA if the BESS scope is progressed. 22 

 
8 Please refer to Table 6, Page 6 of Attachment 3. 
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4.9 Total Installed Cost 1 

Table 2 summarizes the total installed cost9 for each of the four BESS options presented as part of the 2 

feasibility study. 3 

Table 2: Total Installed Cost for BESS Options 1–4 ($ Millions) 

Option10 Total Installed Cost 

Option 1 – 20 MW, 4-Hour 159 

Option 2 – 20 M MW, 8-Hour 218 

Option 3 – 50 MW, 4-Hour 288 

Option 4 – 50 MW, 8-Hour 437 

 

Hydro notes that these costs are not directly comparable to other supply options on a per-MW basis, 4 

due to the ELCC of BESS systems compared to other dispatchable resource options within Hydro’s supply 5 

stack.  6 

Please refer to Section 6, Table 1, Page 3, within Attachment 3 for additional details of the complete 7 

total installed cost estimate for each option. 8 

 Schedule 9 

As part of the feasibility study, the contractor had prepared a Project Basis of Schedule, provided as 10 

Attachment 5.11 To validate the project plan, Hydro developed a Basis of Schedule which used inputs 11 

from the contractor-supplied schedule, with applicable inputs from Hydro that leverage historical data, 12 

internal resource experience, and lead times expected for engineering, long lead equipment, 13 

construction, and commissioning.   14 

The schedule covers the selected option at the current stage of the project development (Option 4—50 15 

MW with 8-hour reserve). Should a different option be progressed, variations in activity durations and 16 

scope would be reflected as part of a new Basis of Schedule and Project Control Schedule.  17 

 
9 Total installed cost includes cost items such as direct costs, indirect costs, EPCM costs, Owner’s costs, contingency, escalation 
and IDC. 
10 The capacity in this table represents the installed capacity. The capacity contribution to the system is based on the Effective 
Load Carrying Capability (“ELCC”) as described in the ELCC Study. Please refer to “Evaluating Effective Load Carrying Capability – 
Overview,” Newfoundland and Labrador Hydro, December 9, 2025, att. 1. 
11 The final Basis of Schedule from Hatch was accepted by Hydro on May 19, 2026. 
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5.1 Schedule Classification 1 

The BESS Project Control Schedule, provided within Hydro’s Basis of Schedule (Attachment 4), is 2 

classified as a Class 4, Level 2 schedule (as per AACE International Recommended Practice 27R-03). The 3 

schedule establishes overall timeframes for engineering and procurement activities, provides a realistic 4 

engineering, procurement, and construction sequence and enables the development of a complete cycle 5 

of engineering and procurement activities (per work package), to show key stakeholder interactions and 6 

to schedule dates for receipt of all vendor data. 7 

Pending further project execution maturity, including design development, authorization timeline 8 

changes, execution strategy changes, scope modification, or construction contractor execution 9 

optimizations, updates may be required to the Basis of Schedule and Project Control Schedule, which 10 

includes potential level of accuracy changes. 11 

5.2 Schedule Development and Key Milestones 12 

The high-level project plan for the BESS project includes the following milestones in Table 3. For 13 

additional details surrounding project-specific activities are provided as part of the Basis of Schedule; 14 

please refer to Attachment 5. 15 

Table 3: Project Milestones 

Milestone 
Forecast 

Completion 

FEED12 Approval to Proceed Q1 – Year 1 

FEED Kickoff Q2 – Year 1 

FEED Engineering Complete Q4 – Year 1 

Project Authorization Q1 – Year 2 

EPCM Kickoff Q2 – Year 3 

Newfoundland and Labrador Department of Environment Approval Q1 – Year 3 

Construction Contractor Mobilized Q1 – Year 4 

Construction Complete Q1 – Year 6 

In Service Date Q2 – Year 6 

 

 
12 Front-End Engineering Design (“FEED”). 
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5.3 Engineering 1 

Engineering is split into two sections: FEED and detailed design. Key milestones within FEED include the 2 

engineering activities and preparation of the EPCM request for proposal. Detailed design work includes 3 

completion of the engineering documents, full model completion, and procurement support. 4 

5.4 Procurement 5 

Procurement has also been split into two sections: contracts and procurement packages. Contracts to be 6 

awarded as part of the BESS project include the EPCM and construction works contractor. Procurement 7 

packages are broken down into key equipment, which include but are not limited to: 8 

• Batteries; 9 

• Battery containers; 10 

• Transformers; 11 

• Capacitive Voltage Transformer circuit breakers; 12 

• E-House and E-House equipment; 13 

• Electrical; and 14 

• Bulks. 15 

Lead times are based on Hydro experience and comparable projects, as well as contractor experience. 16 

5.5 Construction and Commissioning 17 

Construction has been scheduled to be completed prior to delivery of specific long-lead items. 18 

Commissioning will be completed as soon as the construction activities are completed and delivery of 19 

long lead items. 20 

5.6 Permits/Regulatory 21 

It is expected that several environmental-related items, including environmental assessment and 22 

relevant provincial and municipal permits, will be needed and are scheduled accordingly. Regulatory 23 

requirements for the BESS project will be included as project development progresses. 24 
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 Risk Register 1 

Hatch developed a structured risk assessment for the selected option (Option 4). The assessment 2 

enabled identification and evaluation of potential risks that could influence project feasibility. These 3 

included risks in the following categories: 4 

• Environmental risks; 5 

• Technical risks; 6 

• Regulatory risks; 7 

• Financial risks; and 8 

• Safety risks. 9 

The risks (total of 36) as part of the feasibility study were then scored in terms of likelihood and 10 

consequence. The risks have been scored using Hatch internal best practices for risk management; if the 11 

project advances, a comprehensive review will follow to review current and any new risk items for 12 

evaluation and treatment. Maintaining the record of known risks and opportunities will support 13 

decision-making and planning throughout the remainder of the BESS development process. 14 

 Summary and Recommendations 15 

Through preparation of the preliminary feasibility study and associated capital cost estimate and 16 

schedule, the following list has been prepared, which highlights key summaries, findings, and 17 

recommendations: 18 

• Utility-scale BESS facilities are technically feasible on the Avalon Peninsula. 19 

• LFP battery technology is considered the preferred technical solution. 20 

• Several candidate sites are available for future development, with the Hardwoods Greenfield 21 

Site being most optimal. 22 

• Additional environmental, geotechnical, and engineering activities are required prior to project 23 

execution. 24 

• Site selection and land acquisition activities should proceed before detailed engineering. 25 
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• The current capital cost estimate has been prepared at a feasibility (AACE Class 4) level, 1 

corresponding to an expected accuracy range of -15% to -30% on the low side and +20% to 2 

+50% on the high side.  3 

• The BESS Project Schedule is a Class 4, Level 2 schedule (as per AACE International 4 

Recommended Practice 27R03). It has been built mainly from the feasibility work completed by 5 

the contractor (including the design basis and project schedule), with inputs from Hydro based 6 

on experience.  7 

• Regulatory and permitting requirements, particularly those related to environmental, provincial, 8 

municipal, and construction permits and approvals, will be required as the project advances. 9 

These requirements represent an important consideration for further refinement of both the 10 

project cost estimate and schedule and will need to be addressed in subsequent project phases. 11 

• The risk register and associated mitigation strategies will be expanded, validated, and updated 12 

by Hydro, with support of other stakeholders, as the project advances. 13 

Further refinements, through additional engineering studies and preliminary site work, will support the 14 

progression and overall accuracy of the project execution, cost estimate, and schedule. 15 

 Conclusion 16 

Taken together, the feasibility study, project cost estimate, and risk assessments demonstrate that a 17 

proposed BESS configuration is technically feasible on the Avalon Peninsula to support reliability and 18 

resource adequacy, subject to the expected refinements that accompany progression beyond a 19 

feasibility stage assessment. While additional engineering and development activities are required, the 20 

study establishes an appropriate basis for future decision-making and progression toward project 21 

implementation, if required. Hydro will utilize the findings of this study within its supply stack for use in 22 

its expansion plan modeling. Hydro continues to study the feasibility of BESS systems for frequency 23 

support, currently planned for completion in the first quarter of 2027.24 
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Overall, the risk register establishes a framework for continued monitoring and refinement 
as the project progresses into future stages. NL Hydro will need to ensure that 
responsible individuals are identified for each risk and to own the associated mitigation 
actions. Maintaining the record of known risks and opportunities will support the decision 
making and planning throughout the remainder of the BESS development process. 

15. Next Steps
The preceding sections of this Design Basis have established technical assumptions,
performance targets, and integration requirements for the proposed BESS designs for the
four site capacities. This work has been developed at a feasibility level to inform the RRA
studies by defining feasible system configurations, operating capabilities, and constraints.
Building on this feasibility definition, the following next steps provide a structured path for
the Client to proceed toward procurement, detailed design, and deployment. The
recommended next steps for the Client are provided in Table 15-1:

Table 15-1: Recommended Next Steps 

Category Items 

Project Approval 
Identify the decision makers for technical, commercial, and 
scheduling matters to streamline communication throughout the 
next project phases. 

Establishing BESS Use 
Cases 

Conduct an extensive use case assessment to identify and 
prioritize the operational functions the BESS must fulfill, including 
energy shifting, peak demand management, grid support 
services, resiliency objectives, and any location specific needs. 
This assessment should define performance expectations, 
operational constraints, and value streams to guide system 
sizing, control strategies, and economic evaluation. 

Data and Documentation 
Provision 

Collect all remaining site data including updated single line 
diagrams, load profiles, geotechnical reports, and survey 
information required for the next phase of detailed engineering. 
Confirm utility interconnection requirements and supply any utility 
correspondence or application status updates. 
Share cybersecurity and SCADA integration standards to finalize 
communication and control architecture. 

Required Site Assessments 

Complete a geotechnical assessment to confirm soil conditions, 
bearing capacity, subsurface profiles, and any ground 
improvement requirements for the BESS foundation system. 
Complete applicable environmental assessments including noise 
impact assessment, hazardous materials screening, wildlife or 
habitat review, stormwater management requirements, and any 
other jurisdiction specific evaluations. 

Stakeholder Coordination 

Identify key internal and external stakeholders including utility 
contacts, permitting authorities, and IT or facilities personnel. 
Schedule coordination meetings to align on scope boundaries, 
communication protocols, and any site access requirements. 

Final Site Selection and 
Land Acquisition 

Perform a final site assessment from additional areas to be 
examined for potential consideration. 
Confirm final site selection and begin land acquisition 
investigations and procurement process. 
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NOTICE TO READER
This report was prepared by Hatch Ltd. (“Hatch”) for the sole and exclusive benefit of
Newfoundland and Labrador Hydro (the “Owner”) for the purpose of documenting the basis
for the estimate for the Battery Energy Storage Feasibility Study (the “Project”).

This report is meant to be read as a whole, and sections should not be read or relied upon
out of context. The report includes information provided by the Owner and by certain other
parties on behalf of the Owner. Unless specifically stated otherwise, Hatch has not verified
such information and does not accept any responsibility or liability in connection with such
information.

This report contains the expression of the opinion of Hatch using its professional judgment
and reasonable care, based upon information available at the time of preparation. The quality
of the information, conclusions, and estimates contained in this report is consistent with the
intended level of accuracy as set out in this report, as well as the circumstances and
constraints under which this report was prepared.

As this report is a scoping study, all estimates and projections contained in this report are
based on limited and incomplete data. Accordingly, while the work, results, estimates and
projections in this report may be generally indicative of the nature and quality of the Project,
they are not definitive. No representations or predictions are intended as to become the
results of future work, and Hatch does not promise that the estimates and projections in this
report will be sustained in future work.
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1. General
1.1 Introduction

This Basis of Estimate for the Battery Energy Storage System (BESS) Feasibility Study
Project provides a summary of the project capital costs and explains the methodology,
conditioning assumptions, and exclusions.

1.2 Overview
Newfoundland & Labrador (NL) Hydro is the primary electricity supplier for the residents of
Newfoundland & Labrador. They manage the bulk generation and transmission of electricity
across Newfoundland & Labrador. NL Hydro contracted Hatch to complete a BESS Feasibility
Study for four options for the On-Avalon BESS:

Option 1: 20 MW with a 4-hour reserve (80 MWh at the point of interconnection).

Option 2: 20 MW with an 8-hour reserve (160 MWh at the point of interconnection).

Option 3: 50 MW with a 4-hour reserve (200 MWh at the point of interconnection).

Option 4: 50 MW with an 8-hour reserve (400 MWh at the point of interconnection).

This document outlines the basis used to develop a Capital Expenditure Estimate (CAPEX)
Association for the Advancement of Cost Engineering (AACE) Class 4 cost estimate for the
Battery Energy Storage Study Project, based on the Design Basis (H376866-0000-21D-226-
0001) developed for the project that utilized the Hardwoods Greenfield site location. The
Class 4 estimate was developed in accordance with AACE 18R-97 (applied to process
industries) and has an estimate accuracy range on lower side of -15% to -30% and on higher
side of +20% to +50%.

The CAPEX has incorporated designs, quantity estimates, cost information, and execution
strategies developed as part of the Select option. For simplification, Option 4 has been
selected for presentation in this Basis of Estimate, as it represents the most technically
complex design evaluated as part of the feasibility project. The remaining three options follow
the same cost estimating methodology outlined in this document, with their respective details
included in the Appendices, following an AACE Class 4 methodology.

Refer to Appendix B, Appendix C, Appendix D, and Appendix E for more details on the capital
cost estimate.

1.3 Project Objectives
This report was prepared by Hatch Associates Ltd. (“Hatch”) for the sole and exclusive
benefit of NL Hydro (the “Owner”) for the purpose of assisting the Owners to develop a
Class 4 estimate for the Battery Energy Storage Feasibility Study, Newfoundland & Labrador.
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1.4 List of Acronyms
Table 1-1 shows the list of acronyms and abbreviations for this Estimate Basis.

Table 1-1: List of Acronyms/Abbreviations

Acronyms/Abbreviations Definitions
AACE Association for the Advancement of Cost Engineering
BESS Battery Energy Storage System

CAPEX Capital Expenditure
CAD Canadian Dollars
CWP Construction Work Package
EEL Electrical Equipment List
EMS Energy Management System
EPC Engineering & Procurement

EPCM Engineering, Procurement & Construction Management
FS Feasibility Study
GA General Arrangement

LOA Living out Allowance
MEL Mechanical Equipment List
MTO Material Take-off
MW Megawatt
NLH Newfoundland & Labrador Hydro
PCS Power Conversion System
PF Productivity Factor

QRA Quantitative Risk Assessment
Q1 First Quarter
RP Recommended Practice
TIC Total Installed Cost
USD United States Dollar
WBS Work Breakdown Structure

Battery Energy Storage System Feasibility Study – Overview 
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1.5 Estimate Parameters
The capital estimate was prepared in alignment with AACE International Recommended
Practice AACE 18R-97 (applied to process industries), as well as the current Hatch Discipline
Guide – Project Capital Cost Estimate (PLP-620-020-0001).

The AACE Class 4 cost estimate is compiled based on the following parameters:

The targeted accuracy for this CAPEX estimate is -15%/+50%, in line with a Class 4
estimate as determined by Hatch document PLP-620-020-0001. Refer to Appendix A for
the table detailing the classification information;

The estimate base date is Q1-2026;

The estimate is presented in Canadian Dollars (CAD). Costs submitted in other
currencies were converted to CAD;

The requirement for escalation in the CAPEX is discussed further in Section 7;

All units of measure are in the metric system.

1.6 Estimate Software
The Capex estimate is developed in a standard Hatch Microsoft Excel template. The Excel
file includes a buildup of unit rates with estimating price coding references and all typical
coding structures.

1.7 Structure and Coding of the Estimate
1.7.1 CAPEX Work Breakdown Structure

The CAPEX Work Breakdown Structure (WBS) is a systematically consistent method of
categorizing the overall project scope by breaking it down into definable elements. WBS is a
project-oriented hierarchy of geographical/work areas or facilities that defines the total work to
be performed. The project WBS has been incorporated into various project documents
including equipment numbering, drawings, requests for quotation, project execution
planning/scheduling, the CAPEX, etc. It is a key device used to integrate the project
deliverables.

1.7.2 Trade Codes
Trade Codes are used to collect the estimate of items into groups of work of a similar nature
or discipline. The standard Trade Code is an alpha character which is directly aligned with the
project's standard discipline descriptions. The Trade Code is defined as the first character
which indicates discipline.
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The Trade Codes used in the CAPEX are listed below in Table 1-2.

Table 1-2: Trade Codes

Trade
Code Trade Description

A Site Development
C Concrete
D Roadworks, Drainage & Paving
E Earthworks
F Architectural
J Control & Instrumentation
L Electrical Equipment
M Mechanical Equipment
N Mechanical Platework & Tanks
P Pipework & Fittings
R Cable Ladder, Tray, and Conduit
S Structural Steel
V Owner's Cost
W Wire & Cable
Y Indirect
Z Provisions (including Contingency)

1.7.3 Pricing Basis Coding
The pricing coding for material, equipment and subcontract costs is indicated on each line of
the estimate by a coding structure. The intent of the coding structure is to provide confidence
that the pricing methodology is aligned with expectations for the target class of estimate. The
value of each pricing code may be used to facilitate analysis and reporting of the estimate.
The coding structure used in the CAPEX are listed below in Table 1-3, Table 1-4, Table 1-5,
Table 1-6 and Table 1-7.

Battery Energy Storage System Feasibility Study – Overview 
Attachment 2, Page 9 of 41



Newfoundland and Labrador Hydro – Battery Energy Storage Feasibility Study
Basis of Estimate

SDYBESS-HAT-00000-ES-BOE-0001-01, Rev. B0 H376866-0000-600-610-0001, Rev. 0,
Page 5

© Hatch 2026 All rights reserved, including all rights relating to the use of this document or its contents

Table 1-3: Maturity Matrix Table

Code Description

P1 Firm Quote

P2 Budget Quote

P3 In-house Database
P4 Factored
P5 Allowance

Table 1-4: Option-1 Cost Summary based on Price Code

Code Sum cost-CAD
P2 $56,798,130
P3 $  4,369,002
P4 $  3,335,368
P5 $     450,000

Table 1-5: Option-2 Cost Summary based on Price Code

Code Sum cost-CAD
P2 $78,877,444
P3 $  6,057,291
P4 $  4,135,202
P5 $     450,000

Table 1-6: Option-3 Cost Summary based on Price Code

Code Sum cost-CAD
P2 $106,163,676
P3 $    6,953,282
P4 $    4,566,306
P5 $       450,000

Table 1-7: Option-4 Cost Summary based on Price Code

Code Sum cost-CAD
P2 $160,848,212
P3 $  10,454,891
P4 $    7,489,910
P5 $       450,000

Battery Energy Storage System Feasibility Study – Overview 
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1.7.4 Cost Codes/Resource Types
Cost Resources are used to collect cost items into groups. All CAPEX costs are represented
in 1 of the 5 resources shown in Table 1-8.

Table 1-8: Cost Code/Resource Types Used

Resource
Code Description

L Labour

M Material

E Equipment

S Subcontract

Y Indirect

1.7.5 Foreign Exchange Rates
Costs submitted in other currencies are converted to CAD according to published exchange
rates for Q1 2026. No provision is included for currency fluctuation or any fees applicable to
currency exchange. The components in USD costs are the Battery Container, Power
Conversion System (PCS), the Energy Management System (EMS) unit for the BESS, and
associated freight costs, and total cost varies for each option based on the number of units
required.

FOREX used in the CAPEX are listed below Table 1-9.

Table 1-9: FOREX

Currency Code Rate Inverse

Canadian Dollars CAD 1.00 1.00

United States Dollars USD 0.73 1.36
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2. Classification Estimate
The CAPEX was prepared in accordance with guidelines established by the Association for
the Advancement of Cost Engineering (AACE) for a Class 4 estimate.

The process design basis and system configuration are defined, with preliminary engineering
deliverables such as single line diagrams (SLDs), layouts, equipment lists, and specifications
providing a basis for quantity take-offs and cost development. Major equipment has been
identified and supported by budgetary vendor input, while bulk quantities have been derived
from drawings and supplemented with industry informed allowances. Collectively, this level of
definition, combined with the use of normalized historical data and selective vendor
engagement, is consistent with the expected maturity for a Class 4 estimate and supports the
reliability of the resulting cost range. The applicable AACE standard for this cost estimate
classification and determination of its accuracy ranges is Recommended Practice AACE 18R-
97 (applied to process industries). This is a generic estimating practice standard which has
been developed and published by AACE and it provides guidelines for applying the general
principles of estimating and estimate classification to project cost estimates (i.e., cost
estimates that are used to evaluate, approve and/or fund projects).

The capital cost estimate consists of four major cost groupings: Direct Costs, Indirect Costs,
Contingency and Owner’s Costs.

The standard AACE 18R-97 estimate classification matrix is shown in Table 2-1.

Table 2-1: AACE 18R-97 Estimate Classification Matrix

AACE
Estimate

Class

Primary
Characteristic Secondary Characteristic

Maturity Level of
Project Definition
(Expressed as % of
Complete Definition)

End Usage
(Purpose of Estimate)

Methodology
(Estimating Method)

Expected Accuracy
Range

(Variation Low/High
Ranges in 80%

Confidence Interval)

Class 5 0% to 2% Concept screening
Capacity factored,
parametric models,
judgement, or analogy.

L: -20% to -50%
H: +30% to +100%

Class 4 1% to 15% Study or feasibility Equipment factored or
parametric models.

L: -15% to -30%
H: +20% to +50%

Class 3 10% to 40% Budget authorization or
control

Semi-detailed unit costs
with assembly-level line
items.

L: -10% to -20%
H: +10% to +30%

Class 2 30% to 75% Control or bid/tender Detailed unit cost with
forced detailed take-off.

L: -5% to -15%
H: +5% to +20%

Class 1 65% to 100% Check estimate or
bid/tender

Detailed unit cost with
detailed take-off.

L: -3% to -10%
H: +3% to +15%
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3. Total Installed Cost
A complete summary table of the total installed cost CAPEX including all contingencies and
owner’s cost values is provided below in Table 3-1, Table 3-2, Table 3-3, and Table 3-4.

Table 3-1: Total Installed Cost Summary-Option 1
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A Site Development 801,800 1% 1% - 38,902 56,659 706,245 259
C Concrete 3,446,100 5% 3% - 1,221,048 2,225,097 - 11,814
D Roadworks, Drainage & Paving 73,200 0% 0% - 10,025 21,193 41,991 97
E Earthwork 3,335,400 5% 3% - 2,689,772 368,415 277,181 1,517
L Electrical Equipment 54,118,300 83% 43% 51,630,062 80,714 2,407,499 - 13,974
S Structural Steel 353,700 1% 0% - 72,734 80,984 200,000 387
W Wire & Cable 2,824,000 4% 2% - 2,302,682 521,298 - 2,904

DIRECT COSTS 64,952,500 100% 51% 51,630,062 6,415,877 5,681,146 1,225,416 30,953
SUBTOTAL 64,952,500 100% 51% 51,630,062 6,415,877 5,681,146 1,225,416 30,953
DIRECT COSTS 79% 10% 9% 2%

Y Indirect Cost 32,588,500
INDIRECT COSTS 32,588,500
SUBTOTAL 97,541,000
DIRECT + INDIRECT COSTS

Z Contingency 24,385,300
CONTINGENCY 24,385,300
SUBTOTAL 121,926,300
DIRECT + INDIRECT COSTS +
CONTINGENCY

V Owner's Cost 5,196,200

OWNER'S COST 5,196,200
TOTAL COST 127,122,500

DIRECT + INDIRECT + CONTINGENCY +
OWNER'S COST

SUBTOTALS
Option 1: 20 MW with a four-hour reserve-CAPEX Summary, by Trade
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Table 3-2: Total Installed Cost Summary-Option 2

Table 3-3: Total Installed Cost Summary-Option 3
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A Site Development 818,700 1% 0% - 45,793 66,669 706,245 305
C Concrete 4,883,800 5% 3% - 1,710,487 3,173,302 - 16,848
D Roadworks, Drainage & Paving 85,100 0% 0% - 10,750 26,646 47,744 122
E Earthwork 4,320,400 5% 2% - 3,421,485 553,602 345,275 2,280
L Electrical Equipment 75,736,600 85% 43% 72,566,043 80,714 3,089,837 - 17,935
S Structural Steel 353,700 0% 0% - 72,734 80,984 200,000 387
W Wire & Cable 3,321,600 4% 2% - 2,698,176 623,451 - 3,474

DIRECT COSTS 89,519,900 100% 51% 72,566,043 8,040,139 7,614,491 1,299,263 41,351
SUBTOTAL 89,519,900 100% 51% 72,566,043 8,040,139 7,614,491 1,299,263 41,351
DIRECT COSTS 81% 9% 9% 1%

Y Indirect Cost 45,190,700
INDIRECT COSTS 45,190,700
SUBTOTAL 134,710,600
DIRECT + INDIRECT COSTS

Z Contingency 33,677,700
CONTINGENCY 33,677,700
SUBTOTAL 168,388,300
DIRECT + INDIRECT COSTS + CONTINGENCY

V Owner's Cost 7,161,600
OWNER'S COST 7,161,600
TOTAL COST 175,549,900
DIRECT + INDIRECT + CONTINGENCY + OWNER'S
COST

SUBTOTALS
Option 2: 20 MW with an eight-hour reserve-CAPEX Summary, by Trade
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A Site Development 825,500 1% 0% - 48,549 70,673 706,245 324
C Concrete 5,852,800 5% 3% - 2,040,434 3,812,345 - 20,241
D Roadworks, Drainage & Paving 85,100 0% 0% - 10,750 26,646 47,744 122
E Earthwork 4,671,700 4% 2% - 3,741,478 551,771 378,458 2,273
L Electrical Equipment 102,603,700 87% 44% 98,614,384 80,714 3,908,642 - 22,687
S Structural Steel 353,700 0% 0% - 72,734 80,984 200,000 387
W Wire & Cable 3,740,700 3% 2% - 3,046,176 694,537 - 3,870

DIRECT COSTS 118,133,200 100% 51% 98,614,384 9,040,834 9,145,599 1,332,446 49,903
SUBTOTAL 118,133,200 100% 51% 98,614,384 9,040,834 9,145,599 1,332,446 49,903
DIRECT COSTS 83% 8% 8% 1%

Y Indirect Cost 60,150,800
INDIRECT COSTS 60,150,800
SUBTOTAL 178,284,000
DIRECT + INDIRECT COSTS

Z Contingency 44,571,000
CONTINGENCY 44,571,000
SUBTOTAL 222,855,000
DIRECT + INDIRECT COSTS + CONTINGENCY

V Owner's Cost 9,450,700
OWNER'S COST 9,450,700
TOTAL COST 232,305,700
DIRECT + INDIRECT + CONTINGENCY + OWNER'S
COST

SUBTOTALS
Option 3: 50 MW with a four-hour reserve-CAPEX Summary, by Trade
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Table 3-4: Total Installed Cost Summary-Option 4
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A Site Development 904,100 1% 0% - 80,560 117,322 706,245 537
C Concrete 9,106,900 5% 3% - 3,149,034 5,957,823 - 31,632
D Roadworks, Drainage & Paving 94,700 0% 0% - 11,127 27,567 55,967 126
E Earthwork 7,675,100 4% 2% - 6,162,548 912,943 599,580 3,760
L Electrical Equipment 156,659,600 87% 44% 150,954,339 80,714 5,624,595 - 32,647
S Structural Steel 353,700 0% 0% - 72,734 80,984 200,000 387
W Wire & Cable 4,448,900 2% 1% - 3,595,741 853,191 - 4,754

DIRECT COSTS 179,243,000 100% 51% 150,954,339 13,152,458 13,574,424 1,561,792 73,843
SUBTOTAL 179,243,000 100% 51% 150,954,339 13,152,458 13,574,424 1,561,792 73,843
DIRECT COSTS 84% 7% 8% 1%

Y Indirect Cost 91,882,400
INDIRECT COSTS 91,882,400
SUBTOTAL 271,125,400
DIRECT + INDIRECT COSTS

Z Contingency 67,781,400
CONTINGENCY 67,781,400
SUBTOTAL 338,906,800
DIRECT + INDIRECT COSTS +
CONTINGENCY

V Owner's Cost 14,339,400
OWNER'S COST 14,339,400
TOTAL COST 353,246,200
DIRECT + INDIRECT +
CONTINGENCY + OWNER'S COST

SUBTOTALS
Option 4: 50 MW with an eight-hour reserve-CAPEX Summary, by Trade
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4. Direct Costs
Direct costs are the costs of all equipment and bulk materials, together with construction and
installation costs for all permanent facilities. Examples of direct costs include, but are not
limited to the following:

Supply, assembly, and installation of permanent equipment;

Supply, fabrication, and installation of bulk materials;

Supplemental resources for equipment and bulk material installation, such as labor and
construction equipment;

Site preparations (bulk earthworks) and the construction of roads and storm water
ditching;

Supply, fabrication, and erection of permanent buildings and associated services;

Supply, fabrication, erection of utilities, and distribution systems;

Contractor’s distributable costs such as mobilization and demobilization, overheads and
profit, supervision, general construction equipment including construction cranes, small
tools, and consumables used in construction, etc.

4.1 Quantity Development
4.1.1 Site Development

Civil Material Take-Offs (MTO) is a combination of information extracted from the Civil model
as well as manual calculations for the design cost estimate development. The MTO includes
the following:

Clearing and Grubbing;

Topsoil striping;

Mass excavation

New granular materials (Fill);

 Underground utility infrastructure;

 Other civil infrastructure on site.

As noted, all quantities are subject to change as civil model progresses.
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4.1.1.1 Civil Assumptions and Exclusions
Anticipated wetland conditions for the site, assumption was made in coordination with
geotechnical SME with site familiarity. The following assumptions and exclusions were
considered during preparation of the civil MTO:

 The frost depth is 1.3 m below the finished grade;

 The ground water table is 0.5 m below the finished grade;

 The important factor for the project is Post Disaster since it is public infrastructure;

 The competent soil or engineered backfill is found at the base of all foundations.

Note: Post disaster requirements have been addressed through the design basis, with
systems and equipment specified to meet enhanced resilience and performance criteria
consistent with critical public infrastructure. The estimate reflects this by incorporating the
resulting increases in material specifications and construction requirements associated with
designing to post disaster standards.

4.1.2 Structural
MTOs were developed from the foundation model and categorized based on Area and type
(equipment footings, structural footings, ground slab, etc.).

Dimensions in the foundation model are based on either preliminary calculation or historical
dimensions from similar projects, accounting for differences in bearing capacity.

Concrete strengths are based on capacity requirements, client standards, and structural
design criteria documents, and are identified in the item description.

Any special coatings (i.e., floor coatings) are identified in the item description.

No concrete demolition is expected to be required.

The Structural steel was not modelled and is accounted for using allowances.

No structural steel demolition is expected.
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4.1.3 Electrical
Electrical MTOs are extracted from the single-line diagrams, layouts, and sectional drawings
for use in the project estimate development.

An electrical equipment list was developed to include major electrical equipment.

Costs are based on a combination of budgetary vendor quotations for major electrical
equipment and historical data from Hatch’s internal cost database (quotations obtained in the
past two years). Historical and vendor derived costs were normalized to the specific project
configuration by scaling against key technical parameters, including installed energy capacity
for battery systems and power capacity for power conversion and associated balance of plant
equipment. All normalized costs were escalated to 2026 price levels using the Canadian
Consumer Price Index (CPI) to reflect general inflation, with adjustments applied consistently
across all cost categories to maintain comparability. Initial overbuild accounting for battery
degradation was considered in CAPEX estimates.

The developed SLDs were used to develop the cable schedule and MTOs for the estimate.

66 kV transmission lines related rework is included as a lump sum MTO consisting of the
removal of 7 wood poles and the installation of 8 wood poles.

Cable termination installation costs have been included in the estimate using an applied
adjustment factor to cable quantities and installation activities. Testing of cables is assumed
to be executed as part of the EPCM scope.

4.2 Growth and Waste Allowance
4.2.1 Quantity Growth

Quantity growth (also referred to as take-off allowance) is applied in the form of an increase
to the taken-off quantity and is intended to allow for the most likely final quantity (and
therefore cost) in the estimate. Quantity growth allowances are applied as percentages based
on historical data and estimators experience, depending on the maturity of engineering
competition. Quantity growth is applied to a ‘neat quantity’ (or ‘base quantity’) to arrive at an
estimated ‘final quantity.’ Reported costs are calculated based on final quantities.

4.2.2 Cost Growth
Estimates generally base their costs on quotations, price lists, estimates provided by the
vendors, etc. Due to incompleteness of the project development, all those uncommitted costs
rarely consider final specifications or commercial terms and conditions.

A cost growth allowance is an amount added to the activity to account for the expected
increase in costs to anticipate the values of tender period or award. The Growth allowance is
based on Hatch Discipline Guide for Project Capital Cost Estimates, which uses the AACE
classification system.
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4.2.3 Wastage
A wastage (or construction waste allowance) allows for the fact that some materials will be
purchased but not installed due to unavoidable losses from over-pour, off-cutting, theft, and
errors. Common items where waste allowances are applicable are the following: wire cable,
cable tray and conduit, piping, concrete, grout, siding, and block work, etc.

The application of both quantity and cost growth allowances was considered with the
participation of engineering and procurement. Standard wastage allowances are used.

The percentage of growth Allowance & Waste Allowance, included in the estimate ,were
defined depending on the activity, shown in Table 4-1.

Table 4-1-Growth Allowance

4.3 Installation Costs
The installation labour component was calculated using the following major sub-components:

(i) All-in labour rates.

(ii) Labour hours (base hours x productivity factor).

4.3.1 All-in Labour Rates
The all-in labour rates developed in this CAPEX are divided into the following portions: direct
labor, contractor distributable, construction equipment, and living out allowance (LOA).

The direct labour rates used in the estimate are developed using a combination of public
published base rates and Hatch in-house data from similar projects. Separate Labour rates
are developed for each discipline to accommodate different crew sizes and construction
equipment. Final assumptions are presented in Table 4-2.

Trade Code Activity Growth
Allowance

Waste
Allowance

A Site
Development 25% 5%

D Drainage and
Roads 25% 5%

E Earthworks 25% 5%

C Concrete 20% 5%

S Structural Steel 15% 5%

F Architectural 15% 8%

L Electrical
Equipment 0% 0%

W Wire and Cable 20% 10%
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The All-in Labour Rates include the following components:

Direct labour component:

 Direct Hourly Base Wage;

 Overtime Premiums;

 Nightshift Premiums (if applicable);

 Fringes and Benefits;

 Burdens.

Contractor distributable component (these are considered contractor indirect and not
construction indirect as shown in the indirect cost section):

 Small Tools and Consumables;

 Personal Protective Equipment (PPE);

 Contractor - Mobilization/Demobilization;

 Contractor - Temporary Site Facilities;

 Supervision and Administration;

 Health/Safety/Environment/Quality;

 Fees and Insurances;

 Head Office Operations;

 Mark-up and Profit;

Construction Equipment Component;

Living Out Allowance (LOA) component (which includes travel and accommodation).

Note: Heavy lift cranes (over 80 tons) are not included in the labour rate and instead are
included in the indirect costs section of the estimate. The estimate assumes that 50% of the
construction workforce will require Living Out Allowance (LOA) due to the anticipated
availability of local labour and the project's proximity to established population centers. It is
assumed that the remaining 50% of the workforce can be sourced locally and will commute
daily to the project site without the need for LOA support.
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Table 4-2: Labour All-In Unit Rate Breakdown in CAD

Code Discipline
All-In Labour

Rates
(CAD)

A Site Development  218.38

C Concrete  188.35

D Roadworks, Drainage & Paving  218.38

E Earthworks  242.79

F Architectural  189.53

J Control & Instrumentation  167.49

L Electrical Equipment  172.28

M Mechanical Equipment  196.56

N Mechanical Platework & Tanks  209.52

P Pipework & Fittings  173.43

Q Insulation  179.49

R Cable Ladder, Tray & Conduit  179.49

S Structural Steel  209.14

W Wire & Cable  179.49

4.3.2 Labour Hours
The labour hours development for labour has 2 components:

i) Standard man-hours.

ii) Productivity factor:

The standard man-hours (or labour-hours, or yet industrial work hours) are standard average
hours estimated using historical benchmarked data, previous benchmarked projects, and
estimator’s experience.
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4.3.3 Productivity, Difficulty, Level of Effort
Productivity Factor (PF) – Since the man-hours are standard factors; adjustments are
necessary to reflect the specific conditions at the project site. Those adjustments are made
using a Productivity Factor Scorecard, which analyses and rates the labour efficiency based
on site and on working conditions.

Productivity values are assessed using Hatch’s productivity factor score card. Calculations
are prepared based on estimators’ experience. PF includes factors such as weather at site
during construction, site congestion, and work access labour availability within region (site-
specific productivity), as well as paid breaks, safety talks, and tool clean up (non-productive
daily time loss). The productivity assessment is calculated below in Table 4-3.

Table 4-3: Productivity Assessment

Item Description Category Weighted Value
Size of Project Medium job few fallback positions. 1.05
Site and Congestion Work is in open area/easy access. 0.90
Labour availability Average crafts/few contractors/very little unemployment. 1.20

Craft Type and Skills Union agreement/less than average skills/some familiarity with
required standards/new working teams. 1.25

Timing/Schedule Tight schedule but no overtime required/some drawing and
material delays. 1.15

Supervision On Job
(Front Line) Limited number of good, experienced supervisors available. 1.15

Mechanization Labour intensive operations-some crafts limited numbers and
capabilities of equipment. 2.00

Work Complexity Against
Standards

Increased complexity and density of trades with increasing pipe,
electrical and control requirements. 1.20

Material, tools, and
equipment availability Materials, tools, and equipment arrive to site on time. 1.00

Absenteeism 5% per day. 1.15
Craft Turnover 5% to 10% turnover per month. 1.20
Contracting Strategy Target Price. 1.20
Workday and Rotation Ten-hour day/Five Day Week. 0.95
Weather conditions Expected delays due to weather conditions. 1.20

Assessed Total 16.60
Productivity Assessment (Assessed Total/Count of Assessed) 1.19

Installation base hours are based on Newfoundland and Labrador, Canada, and in-house
databases for similar projects. Labour hours are adjusted by a productivity multiplier to
consider project-specific requirements. Hatch developed productivity based on two
components, non-productive time and site conditions.
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The labour productivity factor considers issues that affect labor hours regardless of the
environment where the work is being completed. This productivity looks at the break walk
times, toolbox meetings, clean up, etc. Table 4-4 provides an example of details on the
productivity factor calculated, based on initial estimates by Hatch.

Table 4-4: Site Time Loss Table

Normal Productivity

Description Occurrence
Current

Minutes Total Minutes

Travel from Accommodation to Site - - -

Walk/Unloading from Bus Drop-off Area to Contractor Office - - -

Walk from Office to Work Area 1 5 5

Toolbox/Health & Safety Meetings 1 20 20

Wash Break (Morning) 1 5 5

Morning Break Walk (To & From) 1 5 5

Morning Break 1 15 15

Wash Break (Lunch) 1 5 5

Lunch Break Walks (To & From) 1 5 5

Unpaid Lunch Break - - -

Wash Break (Afternoon) 1 5 5

Afternoon Break Walk (To & From) 1 5 5

Afternoon Break 1 15 15

Afternoon Break Walk (To & From) 1 5 5

Workstation Clean Up 1 15 15

Wash Break (End-of-Day) 1 5 5

Walk to Contractor Trailer for Pick-up 1 5 5

Total Minutes Lost 115

Total Workday in Minutes - 10 hrs. x 60 mins 600

Effective Time Minutes 485

Normal Productivity (Calculated Base PF Factor) 1.24
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Productivity accounts for site-specific or project-specific issues. A productivity factor will be
assumed for the project based on input from execution specialists who are familiar with
working with the North American contractors. The productivity factor used for all disciplines
within the CAPEX is shown below in Table 4-5.

Table 4-5: Productivity Factor

PF Factor Value

Assessed Total 16.60

Productivity Assessment 1.19
Normal Productivity 1.24
Total Productivity Adjustment (Productivity Assessment *
Normal Productivity) 1.47

Total Efficiency Factor 0.68

5. Indirect Costs
Indirect costs include the following:

Any applicable temporary construction facilities including temporary worker
lodgings/services, secure lay-down areas, warehouses, scaffolding, etc.;

Temporary construction services including IT, catering, camp and office cleaning
services, worker transportation to the job site, etc.;

Freight and logistics;

Vendor representatives;

First fills of materials such as transformer oil, lubricants, and other items that are not
consumed by the process;

Start-up/commissioning spares, capital spares;

Engineering, procurement and construction management services (including travel
expenses);

Third-party engineering and other services.

Indirect costs are made up of factors and allowance. The factors and allowances are
developed based on historical information from similar projects, adjusted to account for site-
specific factors. An indirect cost summary with basis is provided below in Table 5-1.
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Table 5-1: Indirect Cost % Summary

Category % of
Direct Cost Basis

Engineering, procurement,
construction management 20% Engineering, Procurement, Construction Management

including expenses.

Construction Indirects 8%
Includes:
Site Emergency Services, Laydown Area, Construction Site
Security, Construction Services, Temporary Facilities.

Freight 15% Cost of transport equipment and materials to site from
supplier deposits (Does not include duties).

Vendor's Representatives 4% Large packages require representatives during construction
as well as commissioning for warranty purposes.

Spare Parts 2% Commissioning and Startup.

Spare Parts 4% Capital Spares.

Third Party Services 1%
Allowance for 3rd Party Eng. Services (Excludes Geotech
Study, EA studies, Noise Study, etc. Included in Owners
Costs).

Other Indirect Costs lot Heavy Cranes, First Fills.

5.1 Engineering, Procurement, Construction Management (EPCM)
The scope of services includes the following, project control, multidisciplinary engineering,
procurement, and construction management activities. Scope of responsibility for this section
is supported by the deliverables list included in the signed contract, which includes:

Project Management and Services:
Project Management;

Project Controls;

Project Schedule;

Progress Tracking;

Progress Reporting;

Estimating;

Cost Control;

HR and Industrial Relations;

Document Management;

Project Controls Deliverables;

Risk Management.
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Execution Planning:

Project Execution Strategy;

Project Management Strategy;

Project Controls Strategy;

Construction Management Strategy;

Health and Safety Strategy;

Quality Management Strategy.

Detailed Engineering:

FEED;

Process;

Risk;

Mechanical;

Piping;

Layout and Coordination;

Civil;

Structural;

Instrumentation and Controls (I&C);

Electrical;

Grounding Studies;

Arc Flash Studies;

Additional Studies (Fresh Water Supply, Hydraulic Modeling, Early Works, etc.).

Procurement and Contracts:

Procurement of Equipment and Materials and Field Contracts.

Construction Management:

Construction Management and Supervision of the Site Construction Contractor.

Project Closeout:

Substantial completion, commissioning support, deficiency resolution, turnover of
final documentation and as built records, contract closeout and final reporting.
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5.2 Construction Indirects
Construction Indirects:

Temporary Offices;

Warehousing;

Storage and Preservation;

Sheds;

Furniture;

Bathrooms;

Connections;

Reticulation and Consumption of Power;

Sewage and Water;

Staff;

Communications;

First Aid;

Site Security;

Site Vehicles;

Parking and Lay-down Areas;

Summer Dedusting;

Snow Removal, etc.;

Major and Heavy Lift Cranes (over 80 t): an allowance was made for heavy cranes.

5.3 Freight
Costs for freight are developed for all equipment and bulk material. The freight estimate is
developed based on the information provided by quotations/estimates from vendors
(if provided). When not available, freight is factored using percentages from other firm’s price
and quotes as guidelines.

Bulks are factored using historical percentages or information provided by suppliers. If
delivery to site is included in the supply cost, they are excluded from the freight calculation.

5.4 Vendor Representatives
Costs for vendor representatives are factored for construction, pre-commissioning and hot-
commissioning stages.

Battery Energy Storage System Feasibility Study – Overview 
Attachment 2, Page 27 of 41



Newfoundland and Labrador Hydro – Battery Energy Storage Feasibility Study
Basis of Estimate

SDYBESS-HAT-00000-ES-BOE-0001-01, Rev. B0 H376866-0000-600-610-0001, Rev. 0,
Page 23

© Hatch 2026 All rights reserved, including all rights relating to the use of this document or its contents

5.5 Spare Parts
Spare parts were categorized as:

Commissioning and Start-up Spare Parts: Spare parts required specifically due to
initial high wear, and which may fail due to abnormal operating conditions during start-up
and commissioning but are not considered normal operating spares;

Capital Spare Parts: Spare parts that are recommended to maintain plant operability in
case of catastrophic failure or accident, or replace components taken out of service for
major maintenance.

5.6 Third Party Services
Third party engineering services such as surveying, laser scanning, specialty x-ray services
(e.g., buried services); testing has been assessed based on information received to date. The
costs have been factored as 1% of the direct cost.

5.7 Miscellaneous Indirect Cost
Miscellaneous indirect costs included within the CAPEX are:

Heavy Cranes.

6. Owner Costs
Owner’s cost suggested by Hatch to NL Hydro is 8% in this estimate for all options.

Owner’s Costs include the period from approval to proceed with project execution through to
project handover to the operations group and close out. Typical Owner’s Cost items include,
but are not limited to:

Owner’s Team Cost, Home Office and Site Construction Management;

Project Development Costs prior to board project approval (sunk costs typically) including
Test Work Development, Prefeasibility and Feasibility Studies;

Costs associated with Environmental Studies and Permits;

Project Insurance;

Owner’s Risk and Reserve;

Forward Escalation, if not included in Other Costs section;

Land Acquisition and Right of Way;

Finance and Interest charges.

7. Escalation
No provisions for escalation of costs have been evaluated for any of the options.
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8. Contingency
Contingency is a provision for unknown project costs which may occur for the known scope of
the project, but which cannot be identified for estimating purposes due to the lack of
complete, accurate and detailed information, as well as limited engineering knowledge.

The addition of contingency is required to capture the most likely cost of the project at
execution.

Project contingency is not intended to cover scope changes or project exclusions.

This estimate did not include a Quantitative Risk Analysis (QRA). Recommending a
contingency provision of 25% above the base estimate based on Hatch Class 4 similar
projects, based on defined scope and detail.

9. Estimate Reviews
To ensure consistency of the information transfer and overall estimate assembly, the
following checkpoints and estimate reviews listed below were performed prior to the final
issuance of the CAPEX.

9.1 Review Process
A summary of the review steps is indicated in Table 9-1.

Table 9-1: Estimate Reviews

Review Responsibility Checklist

Hatch
Internal
Review

MTO Review Hatch Discipline Leads. Quantities and completeness of MTOs prior to
issue to estimate.

Multi-Discipline
Review

Hatch Discipline Leads,
Hatch Estimating, Hatch
Engineering Manager, and
Project Manager,
Construction.

Completeness, proper transfer of MTO
information and duplications, Unit pricing
completeness by construction.

Management
Team Review

Hatch Estimating Lead,
Project Manager, and
Sponsors.

Estimate Metrics Indirect Costs.

Peer Review Independent Senior Hatch
Estimator. Complete Estimate Review.
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10. Estimate Exclusions
The following list is not included in the CAPEX.

Taxes and Duties;

Schedule delays and/or Associated Costs, such as those caused by:

Unexpected Site Conditions;

Unidentified Ground Conditions;

Labour Disputes;

Force Majeure;

Permit Applications (Government approval for any new development).

Development Fees and Approval Costs;

Impacts to variance in Rates or Estimates provided by construction;

Insurance Fees – if applicable;

Cost of any disruption to normal operations;

Economy Factors/Pressure on Labour Productivity (less skilled workforce);

Any costs incurred to accelerate the work or to get the work back on schedule if it
deviates from the baseline plan (such as overtime charges, expediting charges, etc.);

Allowances for any changes to the scope of the project;

Allowance for the risks associated with legal or regulatory environment;

Allowances for either:

General project risks that could affect any project (such as variations in market
conditions that could affect equipment, commodities and/or labour costs, labour
unrest, disputes with local residents, geotechnical or process-related design issues,
delays due to the late receipt of equipment or materials, poor performance by
contractors, force majeure, etc.);

Risks that are specific to this Project.
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Appendix A:
Discipline Guide Project Capital Cost Estimate

(PLP-620-020-0001) Excerpts & Estimate Maturity
Classification
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Table A - 1: Estimate Classification
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Table A - 2: Estimate Maturity Classification
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Appendix B
CAPEX Option 1
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 Background 
Newfoundland and Labrador Hydro (NL Hydro) is studying the feasibility of adding a Battery Energy 
Storage System (BESS) to the provincial electrical system. NL Hydro contracted Hatch Ltd. (Hatch) to 
complete the study, with four BESS options being considered: 

 Option 1: 20 MW, 4-hour capacity 

 Option 2: 20MW, 8-hour capacity 

 Option 3: 50MW, 4-hour capacity 

 Option 4: 50MW, 8-hour capacity 

Hatch issued SDYBESS-HAT-00000-ES-BOE-0001-01 Battery Energy Storage Feasibility Study Basis of 
Estimate Revision A5 for review in July 2026. This report provided Class 4 feasibility estimates for the 
four options listed above.  

 References 
The following is a list of documents that either are referenced in this document or are relevant to the 
subject matter contained within. 

Reference  Document Title 

SDYBESS-HAT-00000-ES-BOE-0001-01 Hatch - Battery Energy Storage Feasibility Study Basis of 
Estimate 

SDYBESS-HAT-0000-EN-BOD-0001-01 NL Hydro BESS Feasibility Study Design Basis and Work 
Package Development 

AACE RP 18R-97 Cost Estimate Classification System – As Applied in 
Engineering, Procurement and Construction for the 
Process Industries 

AACE RP 119R-21 Cost Estimate Accuracy Range and Contingency 
Determination Using Tables Derived from Parametric Risk 
Models 

SDYBESS-NLH-00000-ES-BOS-0001-01 BESS Project – Basis of Schedule 

 Estimate Development 
The estimates for the four options were developed by Hatch, and include direct costs, indirect costs, 
owners cost and contingency. NL Hydro then made adjustments and additions based on NL Hydro 
practices, as described below. 
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The BESS estimates were developed as described below. 

 The base cost estimates from Hatch were reviewed, and the direct and indirect costs were 
incorporated in the estimate. 

 Hatch calculated Owner’s Cost as 8% of direct costs, which covers the period from approval to 
proceed with project execution through to handover and closeout. This percentage has been 
increased by NL Hydro to 10% of direct + indirect + EPCM costs, in line with NL Hydro practice. 

 Hatch calculated Contingency as 25% of direct + indirect costs, while NL Hydro calculated 
contingency as 25% of direct + indirect + EPCM + owner’s costs.1 

Note that at the current option assessment phase of the project, a Quantitative Risk Assessment 
(QRA) has not been done. Upon selection of the preferred option and development of a Class 3 
estimate, a QRA will be completed, and contingency will be calculated using a hybrid 
parametric/expected value risk assessment methodology. 

 NL Hydro added escalation, which was calculated using the July 2026 NL Hydro corporate 
escalation indices, applied to a cash flow that is based on the milestone dates included in NL 
Hydro’s SDYBESS-NLH-00000-ES-BOS-0001-01 Battery Energy Storage System Feasibility Study - 
Basis of Schedule. The cash flow will be reviewed and updated when the preferred option is 
chosen. 

 NL Hydro added Interest During Construction (IDC) at 4.649%, based on July 2026 corporate 
assumptions, calculated on base costs, contingency and escalation, using the same cash flow.  

 Assumptions 
 The estimated cost is presented in 2026 dollars. 

 The project is assumed to start in 2027 with approval to proceed with FEED, and finish in 2032. 

 The Hardwoods Greenfield site is assumed as the basis for all four options. 

 Civil assumptions are outlined in Section 4.1.1.1 of the Hatch Basis of Estimate. 

 Concrete and earthworks quantities are adjusted for 150cm excavation depth. 

 Supply and installation of steel box structure has been added to the estimate. 

 No concrete or steel demolition is expected to be required. 

 A single 66kV interconnection to the grid is sufficient. 

 Hatch used the developed Single Line Diagrams to develop electrical equipment lists, cable 
schedule, and Material Take-off. 

 Hatch applied quantity and cost growth allowances and wastage allowances to take-off 
quantities as appropriate. 

 
1 This contingency percentage is consistent with AACE Recommended Practice 119R-21 Cost Estimate Accuracy Range and 
Contingency Determination Using Tables Derived from Parametric Risk Models, which recommends a contingency of 20% for a 
Class 4 estimate with medium technology and medium complexity, factored by 1.2 to allow for critical risks. i.e. 20% x 1.2 = 25% 
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 50% of the construction workforce will require a living out allowance. 

 Site productivity factors were developed by Hatch and applied to site work.  

 EPCM was calculated as 20% of direct costs. 

 Construction indirects were calculated as 8% of direct costs. 

 Freight was calculated as 15% of equipment and materials. 

 Exclusions 
The following items are excluded from this estimate: 

 Property Acquisition. 

 Accommodations camp and associated logistics. 

 Decommissioning cost. 

 Management Reserve, which will be developed as part of a QRA if the BESS scope is progressed. 

 Estimate Results  
A summary of the BESS estimate is shown in Table 1. 

More detailed summaries of the base costs for each option are shown in Tables 2, 3, 4, and 5. 

The preliminary estimated cash flow for the project is shown in Table 6. 

Table 1:  BESS Preliminary Cost Estimate 

  
  

BESS Option 1
20MW, 4 hour

BESS Option 2
20MW, 8 hour

BESS Option 3
50MW, 4 hour

BESS Option 4
50MW, 8 hour

Direct Costs 66,263,823$                  90,961,656$                  119,654,487$               181,332,348$               
Indirect Costs 20,177,919$                  27,867,249$                  37,118,060$                  56,366,028$                  
EPCM 13,252,765$                  18,192,331$                  23,930,897$                  36,266,470$                  
Owners Cost 9,969,451$                    13,702,124$                  18,070,344$                  27,396,485$                  

 Base Cost Subtotal 109,663,958$               150,723,360$               198,773,789$               301,361,330$               

Contingency 27,415,989$                  37,680,840$                  49,693,447$                  75,340,333$                  

Escalation 10,804,363$                  14,853,527$                  19,614,628$                  29,725,754$                  
IDC 11,049,823$                  15,169,477$                  19,929,828$                  30,249,620$                  

TOTAL 158,934,134$   218,427,204$   288,011,692$   436,677,037$   
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Table 2:  BESS Option 1 Base Cost 

 

Table 3:  BESS Option 2 Base Cost 
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Category Description Estimated Cost 

Direct 66,263,823 

Site Development 801,806 

Concrete 3,659,290 

Roadworks, Drainage & Paving 73,209 

Earthwork 3,594,870 

Electrical Equipment 54,398,275 

Structural Steel 912,393 

Wire & Cable 2,823,980 

Indirect 20,177,919 

Construction Indirects 5,301,106 

Fi rst Fills for Transformers 102,000 

Freight 8,832,692 

Heavy Cranes - 90t 88,477 

Spare Parts - Capita l 2,076,402 

Spare Parts - Commissioning & Startup 1,038,201 

Third Party Services 662,638 

Vendor Representatives 2,076,402 

EPCM 13,252,765 

Owner's Cost 9,969,451 

Grand Total 109,663,958 

Category Description Estimated Cost 

Direct 90,961,656 

Site Development 818,707 

Concrete 5,200,164 

Roadworks, Drainage & Paving 95,996 

Earthwork 4,602,680 

Electrical Equipment 76,010,089 

Structural Steel 912,393 

Wire & Cable 3,321,627 

Indirect 27,867,249 

Construction Indirects 7,276,932 

First Fills for Transformers 102,000 

Freight 12,205,619 

Heavy Cranes - 90t 88,477 

Spare Parts - Capital 2,913,842 

Spare Parts - Commissioning & Startup 1,456,921 

Third Party Services 909,617 

Vendor Representatives 2,913,842 

EPCM 18,192,331 

Owner's Cost 13,702,124 

I Grand Total 150,723,360 
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Table 4:  BESS Option 3 Base Cost

 

 
Table 5:  BESS Option 4 Base Cost
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Category Description Estimated Cost 

Direct 119,654,487 

Site Development 825,467 

Concrete 6,183,835 

Roadworks, Dra inage & Paving 85,140 

Earthwork 5,029,704 

Electrical Equipment 102,877,235 

Structural Steel 912,393 

Wire & Cable 3,740,713 

Indirect 37,118,060 

Construction Indirects 9,572,359 

First Fills for Transformers 102,000 

Freight 16,269,240 

Heavy Cranes - 90t 88,477 

Spare Parts - Capital 3,955,775 

Spare Parts - Commissioning & Startup 1,977,888 

Third Party Services 1,196,545 

Vendor Representatives 3,955,775 

EPCM 23,930,897 

Owner's Cost 18,070,344 

Grand Total 198,773,789 

Category Description Estimated Cost 

Direct 181,332,348 

Site Development 904,127 

Concrete 9,732,921 

Roadworks, Drainage & Paving 94,661 

Earthwork 8,299,666 

Electrica l Equipment 156,939,648 

Structural Steel 912,393 

Wire & Cable 4,448,932 

Indirect 56,366,028 

Construction Indirects 14,506,588 

First Fills for Transformers 102,000 

Freight 24,732,206 

Heavy Cranes - 90t 88,477 

Spare Parts - Capita l 6,049,374 

Spare Parts - Commissioning & Startup 3,024,687 

Third Party Services 1,813,323 

Vendor Representatives 6,049,374 

EPCM 36,266,470 

Owner's Cost 27,396,485 

Grand Total 301,361,330 
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Table 6:  BESS Preliminary Cash Flow 

Estimate Class  
Based on the project definition maturity guidelines in AACE Recommended Practices 18R-97, and the 
maturity assessment presented by Hatch in Appendix A of SDYBESS-HAT-0000-ES-BOE-0001-01 BESS – 
Basis of Estimate, the estimate is considered Class 4.  

2027 2028 2029 2030 2031 2032 Total

 BESS OpƟon 120MW, 4 hour $2,350,098 $2,491,894 $20,827,857 $53,525,780 $53,360,194 $26,378,311 $158,934,134

 BESS OpƟon 220MW, 8 hour $3,230,001 $3,424,887 $29,015,684 $72,849,278 $73,368,795 $36,538,560 $218,427,204

 BESS OpƟon 350MW, 4 hour $4,259,721 $4,516,737 $38,993,234 $93,898,470 $97,454,286 $48,889,244 $288,011,692

 BESS OpƟon 450MW, 8 hour $6,458,171 $6,847,834 $59,456,860 $142,520,445 $147,093,539 $74,300,187 $436,677,037
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 Executive Summary 
The Schedule covers the largest version of the options being studied in this phase; a 50 MW with an 8-hr 
reserve (400 MWh at the point of interconnection (POI)). This option drives the maximum scope for 
engineering, procurement, construction, permitting, and commissioning and therefore represents a 
conservative basis for schedule development. All smaller options would be expected to follow the same 
workflow with equal or reduced durations, allowing the schedule to be readily scaled if a different 
configuration is selected. 

 Abbreviations and Definitions 
Term Definition 
AACE The Association for the Advancement of Cost Engineering. An international 

industry organization that publishes many Recommended Practices (RPs) to 
aid in guiding project management professionals in many aspects of project 
execution. AACE RPs provide useful guidance but are not standards. 

BESS Battery Energy Storage System 

BOS Basis of Schedule. A companion document to the Control Schedule (CS) that 
explains, in narrative form, the Control Schedule as well as the various 
assumptions made in developing the schedule and planning the project.  

CBE Commercial Bid Evaluation 

COD Commercial Operation Date 

CP Critical Path 

CPM Critical Path Method.  A project scheduling technique used to identify the 
longest sequence of dependent activities (the critical path) that determines 
the shortest possible project duration. CPM helps prioritize tasks, manage 
resources, and assess the impact of delays on overall project completion. 

CT Current Transformer 

CVT Capacitive Voltage Transformer 

EPCM Engineering, Procurement and Construction Management.  A project delivery 
model where the consultant provides engineering design, procures materials 
and equipment, and manages construction on behalf of Hydro. 

EWP Engineering Work Package 

FEP Front End Planning 
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Term Definition 
FEED Front End Engineering and Design 

HV High Voltage 

IFC Issued for Construction 

IFR Issued for Review 

IFT Issued for Tender 

MP Major Projects Department of Hydro. 

MW Megawatt 

NL HYDRO Newfoundland and Labrador Hydro and its affiliates, successors, and assigns.  

P6 Oracle Primavera Project Planner Version 6. The preeminent project planning 
software application used in North America for large engineering and 
construction projects. Hydro currently uses Release 24 of this application. 

PCS Project Control Schedule. The project schedule, developed at a control level, 
is used to plan project execution, monitor its performance, and make 
execution decisions. 

POI Point of Interconnection 

RFA Recommendation for Approval 

RFP Request for Proposals. 

RFR Request for Review 

SRA Schedule Risk Assessment 

TF Total Float. A key component of the Critical Path Method (CPM) schedule 
technique. Total Float is a measurement of how much an activity can be 
delayed without impacting project completion. 

VQS Vendor Quality Surveillance 

WBS Work Breakdown Structure 
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 Scope Summary 
The Basis of Schedule describes the key assumptions and parameters used to develop the project's 
overall schedule. The schedule covers engineering, procurement and construction activities for the 
Newfoundland and Labrador Hydro 50 MW Battery Storage Project. The execution strategy assumed for 
the purpose of schedule development is to complete a Front-End Engineering Design (FEED) engineering 
phase to further define the project. Execution will use an Engineering, Procurement and Construction 
Management (EPCM) execution strategy. 

This Basis of Schedule documents the current execution intent, sequence, assumptions, risks, and 
opportunities developed during the Feasibility Study phase of the project. Further project execution 
maturity, including design development, authorization timeline changes, execution strategy changes, 
scope modification, or construction contractor execution optimizations, may require updates of the PCS 
as well as this Basis of Schedule.  

 Purpose 
The schedule is used to guide the Execution of the Project. The project schedule follows a Work 
Breakdown Structure (WBS) which largely represents the breakdown by phase, discipline then 
deliverable for the activities within the project scope. The schedule integrates sequencing of activities 
(network logic), activity durations, calendars, constraints and identifies the critical paths. The schedule 
was prepared to inform the estimated timeline of the project at the feasibility study phase. Due to an 
unknown start of the project, dates seen in schedule are for reference only. 

The schedule was developed to achieve the following objectives: 

 Establish the overall timeframes of engineering & procurement service activities for planning, 
staffing and costing purposes. 

 Reflect a realistic engineering, procurement and construction sequence and time frame that is 
within +/- 20% accuracy (based on preliminary engineering pre-FEED). 

 Develop complete cycles of engineering & procurement activities per package, which is required 
for two reasons; to indicate key stakeholder timelines and interactions with the EPCM 
contractor, and to schedule the receipt of vendor data for all procurement packages, which are 
required for (and logically linked to) the completion of detailed engineering activities. 

 Provide a Level 2 schedule that can be used to communicate expected duration, critical items 
and other items related to schedule. 

 Identify the critical path(s) throughout the execution. 

 Identify opportunities through execution strategy changes. 
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 Schedule Structure 
5.1 Tools/Applications 
The PCS is prepared in Oracle Primavera Version 6, Release 24. Future Contractor and Supplier tools and 
applications are unknown at this point; however, contractual arrangements will require the use of 
industry-typical applications, nominally Oracle Primavera or equivalent.  This is a standard approach on 
major projects to ensure the quality of contractor schedule data. 

5.2 Schedule Structure 
The BESS Project PCS, provided as Attachment 1 to this Basis of Schedule, is a Class 4, Level 2 schedule 
(as per AACE International Recommended Practice 27R-03). It has been built mainly from Feasibility 
Study Completed by Hatch (SDYBESS-HAT-00000-PL-REP-0001-01), leveraging historical data, NL Hydro 
internal resource experience, the Major Projects Phased Approval Process (Figure 2), with current 
estimated lead times for Engineering, Long Lead Equipment, construction and commissioning.  The PCS 
contains activities that develop a full project view of the scope, these activities track and forecast the 
project’s progression through standard paths of development, from engineering, to procurement, to 
construction and finally commissioning.  As this project progresses, and Consultants and Contractors are 
awarded scopes, the Consultants and Contractors will develop schedules that contain a greater level of 
detail with more activities.  These schedules will then be utilized to update the BESS Project PCS, with 
additional activities added to the PCS as required to accurately represent the forecast for scope 
completion.   

 

Figure 1:  Major Projects Phased Approval Process 

This phased definition of the Project life cycle has been summarized in the BESS Project PCS - WBS 
Structure, provided as Attachment 2 to this Basis of Schedule.  

Table 1 provides a summary of the Schedule Structure at the Level 1 and Level 2 WBS Level; Figure 2 
shows the schedule summarized to the same levels. A full Schedule WBS listing is provided in Figure 2. 
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Table 1:  Schedule Structure 

WBS Level 1 WBS Level 2 Items/Description 
Milestones - Start and finish milestones marking key project 

specific activities from the schedule.  

FEP - Activities related to the FEP Stage of the project.  
Progressing the project towards Project Sanction and 
Execution Phase.  NL HYDRO Responsible Scope and 
PUB Reviews. 

Permitting Environmental Activities related to environmental assessment and 
approval, as well as provincial and municipal permits. 

Yearly Construction Permits Activities related to the permitting process.  These 
activities are required annually, and the activity 
duration allocates time for applications preparation, 
review and consultation, and approval. 

Execution Engineering Activities associated with the FEED and Detailed 
Engineering phases of the project, including all 
engineering deliverables for the project.   

Procurement Activities associated with the Procurement required 
for the project, including contracts and 
materials/equipment. 

Construction Activities associated with the construction execution 
of the project, including all disciplines. 

Commissioning & Startup Activities associated with the pre-commissioning, 
commissioning and startup/energization of the asset. 

Project Closeout - Activities associate with the project closeout, 
including Certification and Handover, Closeout 
(invoicing, punch lists, reports, etc). 
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Figure 2:  BESS Project Schedule Level 1 & 2 WBS Summary 

5.3 Calendars 
One project calendar was used for the project. The calendar includes all Newfoundland & Labrador Stat 
Holidays and 2-week Christmas Break. 8 hours per working day. (Work hours are not used as the 
schedule is not resource loaded). 

As this project is located on the Avalon Peninsula there is no winter weather restrictions applied to the 
schedule. 

Table 2:  Schedule Calendars 

Schedule Calendar Application 
5 Day Week 8hr / Day 
W/Holidays 

5-day work week, with an 8-hour working day. Statutory holidays are 
excluded from workdays. Planned 2-week work stoppage for Christmas 
break.   

5.4 Application Specific Calculation Methods 
The schedule uses the Retained Logic method of schedule calculation. The Total Float (TF) method is 
used to determine the project's Critical Path; the criteria used is the default method where TF <= 0 is 
considered critical. The TF is determined based on the activity predecessor calendar and is calculated as 
Finish Float. 

These are the application's default settings and will be used for schedule management and reporting. 
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 Scope of Schedule and Exclusions 
6.1 EPCM Engineering 
The Engineering scope includes engineering, as well as drawings, specifications and data sheets for 
procurement of equipment, incorporation of vendor data as needed to complete engineering and 
detailed design. 

6.2 Procurement 
Procurement activities include Request for Proposal (RFP), technical and commercial evaluation, 
conforming specification, Recommendation for Award (RFA), vendor data review, expediting and Vendor 
Quality Surveillance (VQS). These activities are required to support the final selection and purchase of 
vendor equipment and the expediting and quality assurance of vendor design and fabrication. The 
procurement schedule was developed with a two-stage procurement approach: the first stage is 
procurement activities scheduled on a forward path timeline to get vendor data needed to support 
engineering program, and the second stage is to support equipment fabrication and delivery to site to 
meet the projects in service dates. 

6.3 Construction 
The construction schedule has only been defined to the point of achieving an approximate duration for 
activities and a general sequence. The construction schedule will be further updated in FEED phase to 
include an updated estimate of labour and key quantities to validate the assumptions made for 
sequence and durations. The overall project timeline is comparable with other similar project schedules 
except for the transformer’s installation and subsequent activities. The transformer procurement should 
be advanced prior to the EPCM award. 

6.4 Commissioning 
The commissioning activities are simply place holders and approximate the duration required after 
construction completion to bring the plant into service. The commissioning schedule should be updated 
in FEED and again by the EPCM contractor. 

6.5 Exclusions 
The schedule excludes any activities required outside the boundary limits of the project to tie into 
existing infrastructure. 

The schedule excludes site acquisition and work and permitting associated with powerline relocations, it 
is assumed this will be completed prior to commencement of construction, it has been identified as a 
risk in the feasibility study report by the consultant. 
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 Schedule Development Basis 
7.1 General 
The project schedule is a live document that will be refined throughout the life of the project and 
depends on the quality of the information on which the schedule is based. Schedule quality improves as 
engineering definition, and execution strategies are progressively developed. 

7.2 Resources 
No Resourcing is included in the schedule. Resources should be added once the FEED has progressed to 
a substantially complete level. 

7.3 Engineering 
The engineering section of the schedule is broken down by discipline. The disciplines have a general 
section that includes activities like design criteria which are common to all packages and is further 
broken down into single discipline Engineering Work Packages (EWPs). If applicable, this enables 
preparation of equipment and material specifications for procurement. The schedule has been 
developed on a forward path, to get the procurement packages issued as early as possible, and 
subsequently to receive the vendor data in time, to enable finalization of engineering activities. Multi-
disciplinary engineering activities will be required to proceed in parallel with substantial overlaps to 
maintain the schedule. 

7.4 Procurement 
The procurement scope reflects full cycles of procurement packages for main scope items in the EPCM 
scope and has been developed up to the delivery. Please note that full extent of procurement packages 
will be determined early in the next phase of the project. 

7.5 Construction 
The construction schedule is considered a mixed level 1 / 2 schedule. The durations are based on 
experience and have not been validated with the estimate quantities at this time. However, the 
confidence in the overall duration is high when compared to similar other projects that have been used 
as a comparison. 

The construction schedule currently shows the earliest possible start of construction, however if the 
transformers are not advanced as described in the opportunities section, the start could be delayed by 
up to 6 months.  

Each Sub-Section below provides an overview with a listing of assumptions, issues, risks, and 
opportunities, by each Phase/Schedule WBS heading of the project. 
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7.6 Milestones 

7.6.1 Overview 

This section of the schedule is used to summarize key events and activities for quick reference. The 
milestones will reflect the dates from the detailed activities in the other phases of the schedule.  As 
these summary milestones reflect the schedule logic, all milestones in this section of the schedule will 
utilize a 7-day calendar.  The listing of milestones will be determined by the BESS Project Manager.  They 
can be added/modified as required to ensure proper visibility of key events.  

A listing of the current milestones is shown in Figure 3.  

 

Figure 3:  BESS Project Schedule Milestones 

7.6.2 Assumptions 

As the Milestone listing is a summary of details contained in the schedule, there are no schedule 
assumptions in this section of the schedule. 

7.6.3 Risks/Opportunities 

As the Milestone listing is a summary of details contained in the schedule, there are no Risks or 
Opportunities in this section of the schedule. 
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7.7 FEP - NL HYDRO and PUB 
NL HYDRO Activities, documents and activities related to PUB approval, progressing the project towards 
Detailed Design, Project Sanction and Execution Phase.  Activities and Durations are based on NL HYDRO 
experience and reference from previous work scopes. 

Includes the project charter, the procurement of the FEED consultant, contract strategy and risk 
workshop/report. 

7.8 Permitting 
There are 2 sub WBS nodes, Environmental and Yearly Construction Permits: 

 Environmental:  Activities related to environmental assessment and approval, as well as 
provincial and municipal permits. 

 Yearly Construction Permits:  Activities related to the permitting process.  These activities are 
required annually, and the activity duration allocates time for applications preparation, review, 
consultation, and approval. 

7.8.1 Overview 

NL Hydro Resources will determine the Permits and Regulatory requirements for the BESS Project, 
including duration and timing. 

7.8.2 Assumptions 

The assumptions for the Yearly Construction Permits section of the schedule are: 

 Permit activity is included for each year of project. 

 Permits are required annually and must be secured before construction work can commence for 
that year. 

 The duration assumed for the permits, from preparation to approval, is assumed to be 6 
months.  To support the construction season commencing on 01-May, preparation of permits 
will have to commence during the previous year. 

The assumptions for the Environmental section of the schedule are: 

 Environmental Assessment is required to be completed, submitted and released by the 
Department of Environment. 

All specific permits / approvals associated with construction execution will be the responsibility of the 
construction contractor, under the oversight of the EPC consultant (acting as agents of NL Hydro), and 
will be planned and obtained in such a time that they will not affect construction / project completion 
activities. 
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7.8.3 Risks/Opportunities 

7.8.3.1 Risks 

Regulatory approvals could take longer than assumed, which could negatively affect the project 
timeline, including impacting the planned seasonality of the construction work. This, in turn, could have 
a significant impact on project cost and schedule on this project. 

7.8.3.2 Opportunities 

If regulatory approvals are granted more quickly than assumed, this may present opportunities. If this 
were to occur, there would need to be an evaluation as to the potential schedule opportunity that may 
be gained.  There is no non-working winter period for construction since this project is on the Avalon 
Peninsula so any gains on permits and regulatory can be fully realized for construction as well as 
procurement.  There could be opportunities gained in the design and construction readiness work 
phases that could reduce risks within the construction timelines. 

7.8.4 Execution 

7.8.4.1 Overview 

The execution phase of the schedule is divided by WBS headings for Engineering, Procurement, 
Construction, Inspection & Commissioning and Closeout.  This basis of schedule is derived from Basis of 
Schedule prepared by Hatch listed under Section 3 Attachments. 

Engineering: 

Engineering is split into 2 sections FEED and Detailed Design.  The FEED section includes the FEED level 
engineering activities, model up to 30% review as well as preparation of the EPCM RFP.  Detailed 
engineering section includes the completion of the engineering documents, completion of the model 
and engineering in support of procurement. 

Procurement: 

Procurement is split into 2 sections Contracts and Procurement Packages.  The only contracts required 
for this project is the EPCM and the Works Contractor, these activities are under the Contracts WBS.  
Procurement Packages are broken out for all the equipment required for the project, including batteries, 
battery containers, transformers, CVTs, circuit breakers, E-House, E-House Equipment and Electrical 
Bulks.  Each section has activities to represent the full duration of the procurement process for each 
contract or equipment. 

Lead times are based on NL Hydro experience, data from other ongoing or completed NL Hydro Projects 
and schedule, and reference to Hatch Feasibility Study Documents. 

Times are assumed to include negotiations, testing, etc. 

The longest lead time is expected to be the Transformers, once the PO is signed it is estimated at 
approximately 2 years for delivery; other terminal station equipment has significant lead times (12 
months for several). 
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Construction: 

Construction has been scheduled to be substantially complete prior to the delivery of the transformers, 
once they arrive they only scope remaining is the installation of the transformers and then into testing 
and commissioning. 

A temporary camp is required to be procured and installed for the execution of the project. 

Commissioning & Startup: 

Commissioning activities will be completed as soon as construction activities are completed regardless 
of the time of year. 

Start-up activities start immediately after commissioning activities are completed in the attached 
schedule but tying the asset into the operating grid will have to be coordinated with Hydro operations 
team to ensure safe and efficient execution.  Timing of the outages are not available for planning 
purposes at the time of preparing this document. 

Closeout: 

Closeout tasks encompass any number of items a contractor may require following construction, 
including certification of a final invoice, as building documents and submission of final reports.  Four 
months of closeout activities have been allocated. 

7.8.4.2 Assumptions 

Assumptions for the execution phase: 

 Plant Capacity 50 MW with an 8-hr reserve at the POI. 

 The current schedule is indicative of the plant design in the future phases. 

 Delivery durations are estimates taken from recent experience or similar projects and 
professional knowledge. 

 Long Lead items are not procured until EPCM is awarded. 

 The engineering deliverables are sequenced to support the procurement strategy. 

 Procurement activities begin upon completion of engineering for each package. 

 The schedule assumes a 10-day Hydro review and approval cycle for all document and 
procurement specifications. 

 Project Authorization is 1 month after FEED Completion. 

 Permitting by Hydro starts after Project Authorization 

 IFC dates are dependent on receiving vendor data in a timely manner. 

 The average planned cycle durations used for a procurement package and engineering reviews 
are as per Tables 3-1, 3-2 and 3-3. 
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Table 3-1: Schedule Durations for Engineering Reviews 

Engineering Review Activity Responsibility 

Duration 
(Working 

Days) 
Cumulative 

Duration 
Internal Review & Revise Package EPCM 10 10 
Hydro Review and Approval Hydro 10 20 
Revise & Issue for Use / bid EPCM 10 30 

 

Table 3-2: Planned Package Procurement Cycle Time 

Procurement Activity Responsibility 

Duration 
(Working 

Days) 
Cumulative 

Duration 
Issue RFP to Vendor EPCM 5 5 
Bid Period EPCM 20 25 
Technical Evaluation / CBE / RFA EPCM 30 55 
RFA Approval Hydro 20 75 
Conforming Specification EPCM 5 80 
Award EPCM / Hydro 20 100 
Vendor Kick-off meeting (5 days after award) EPCM / Hydro 5 105 
First Vendor Data Supplier 40 145 

 

Table 3-3: Planned Procurement Cycle Time 

Procurement Activity Responsibility 

Duration 
(Working 

Days) 
Cumulative 

Duration 
Issue RFP to Vendor EPCM 10 10 
Bid Period EPCM 40 50 
Technical Evaluation / CBE / RFA EPCM 40 90 
RFA Approval Hydro 20 110 
Award EPCM / Hydro 20 130 

 

7.8.5 Risks/Opportunities 

7.8.5.1 Risks 

 The schedule was developed with the assumption that upon the award the EPCM contract study 
work related to capacity has been finalized in the FEED phase with a clear scope to begin 
Detailed engineering and procurement. If further study work is required, this will impact on the 
overall duration. 

 The schedule does not include Contingency or Reserve. This is determined by Hydro after a 
proper SRA (Schedule Risk Analysis) has been performed. This exercise is typically a FEED phase 
function. 
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 A schedule Quality Assessment has not been performed on this schedule. In the FEED phase it is 
expected that the engineering firm will perform a Quality Assessment using Acumen Fuse 
software or equivalent. 

 Delays to the EPCM Consultant contract could impact the ability to complete the required 
engineering and award of the BESS Project Construction Contract.  

 Construction contractors experiencing a period of high demand for services, resulting in a 
reduction in available work force. 

 Land acquisition will impact the schedule and COD if not approved in time to mobilize site in 
alignment with the activities in the PCS (attachment 1). 

 Government review and approval of the Environmental Assessment may take longer than 
planned (7.5 months), which could delay permitting and the works contractor ability to mobilize 
and execute project scope. 

 Delays in securing site access / local protests preventing access to the site.   Any delays in 
providing unobstructed access to the site would negatively impact the short construction 
season.  This would increase the risk of schedule slippage. 

 There has been no consideration for weather related delays or productivity.  If during the 
project there are significantly differing climatic conditions than the historical norms for the area, 
that could result in a shorter construction season, may impact upon the ability to construct as 
planned. 

 Forest fires, were they to occur, could impact upon the construction season, and lead to 
schedule impacts.  

 Ability to get outages for tie-in. 

 Conflicts with other transmission projects in NL. 

 Trade labour availability 

7.8.5.2 Opportunities 

 Hydro should develop the Transformers package during FEED phase. This will occur long before 
the EPCM is awarded and save approximately 6 to 8 months on the construction schedule. This 
would require free issue to the EPCM contractor and would introduce some risk if delays occur 
and have an impact on the EPCM contractor. 

 Overarching Critical Path 
The overarching critical path for the BESS Project starts from the approval to proceed with FEED, then 
going through the procurement process to select the FEED Consultant and completing the FEED 
deliverables and revised estimate.  

Next the FEED engineering documentation is used to create the RFP for the EPCM contract, then flowing 
through the procurement cycle to select the EPCM contractor, and at the same time the FEED Estimate 
(CAPEX) is used to create the PUB review documentation and kick off the PUB approval process.  
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Then the detailed engineering phase starts, and the CP goes through the engineering of the 
transformers, the procurement cycle to award of the transformers supply, delivery, installation and 
commissioning of the transformers. 

Final stage of the project is the completion of final reports, as built documents, handover packages and 
final invoicing. 

 

Figure 4:  BESS Project Critical Path Roll up Schedule 

 

Figure 5:  BESS Project Summary Schedule 
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 Schedule Contingency/Schedule Reserve 
The PCS does not include any schedule contingency or schedule reserve. The PCS contains deterministic 
information with the strategy being to steward the project schedule to the earliest possible completion 
date.  

 PCS Updates/Revisions 
The PCS will be updated and revised at key points throughout the project life cycle in accordance with 
the Major Projects change control process. The following milestones represent known instances when 
updates to the PCS will occur: 

 FEED Contract Award: 
Upon award, the FEED Consultant will provide more detailed information to support the 
engineering review and design of the BESS Project scope. The PCS will be updated to reflect 
contractual milestone dates, revised activity durations, and any adjustments to strategy. 

 EPCM Contract Award: 
Upon award, the EPCM Consultant will provide more detailed information to support the 
engineering review and design of the BESS Project scope. The PCS will be updated to reflect 
contractual milestone dates, revised activity durations, and any adjustments to strategy. 

 Long Lead Materials Award: 
If any of the long lead materials as outlined in this document cause any delays to the 
construction scope of the BESS Project, update to the PCS may be required. 

 Construction Contract Award: 
Following contract award, the Construction Contractor will submit a detailed schedule outlining 
the execution strategy. This schedule will be used to update the PCS, as necessary. 

Additional updates to the PCS may be required as the project progresses; however, such updates will 
only be permitted through the project’s formal change management process and with approval from 
Senior Management.  

 Reference Documents 
The following is a list of documents that either are referenced in this Battery Storage Basis of Schedule 
document or are relevant to the subject matter contained within. 

Document Reference Title 
AACE RP 38R-06 Documenting the Schedule Basis1 

AACE RP 91R-16 Schedule Development2 

 
1 AACE International. (June 18, 2009) Recommended Practice 38R-06, Documenting the Schedule Basis. 
<https://www.pathlms.com/aace/courses/2928/documents/3823>. 
2 AACE International. (August 13, 2020) Recommended Practice 91R-16, Schedule Development. 
<https://www.pathlms.com/aace/courses/2928/documents/9508>. 
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Document Reference Title 
AACE RP 37R-06 Schedule Levels of Detail3 

AACE RP 27R-03 Schedule Classification System4 

SDYBESS-HAT-00000-PL-REP-0001-01 BESS Project Basis of Schedule (by Hatch) 

 
3 AACE International. (March 20, 2010) Recommended Practice 37R-06, Schedule Levels of Detail - As Applied in Engineering, 
Procurement, and Construction. < https://www.pathlms.com/aace/courses/2928/documents/3822> 
4 AACE International. (November 12, 2010) Recommended Practice 27R-03, Schedule Classification System. 
<https://www.pathlms.com/aace/courses/2928/documents/3811 > 
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1. Summary
The Schedule covers the largest version of the options being studied in this phase; a 50 MW
with an 8-hr reserve (400 MWh at the point of interconnection (POI)). This option drives the
maximum scope for engineering, procurement, construction, permitting, and commissioning
and therefore represents a conservative basis for schedule development. All smaller options
would be expected to follow the same workflow with equal or reduced durations, allowing the
schedule to be readily scaled down if a different configuration is selected.

2. Purpose of this Document
The Basis of Schedule describes the key assumptions and parameters used to develop the
project's overall schedule. The schedule covers engineering, procurement and construction
activities for the Newfoundland and Labrador Hydro 50 MW Battery Storage Project. The
execution strategy assumed for the purpose of schedule development is to complete a Front-
End Engineering Design (FEED) (Front-End Loading 3 (FEL3)) engineering phase to further
define the project.  Execution (FEL4) will use an Engineering, Procurement and Construction
Management (EPCM) execution strategy.

3. Schedule Quality and Expectations
3.1 Schedule Expectations

The schedule is used to guide the Execution of the Project. The project schedule follows a
Work Breakdown Structure (WBS) which largely represents the breakdown by phase,
discipline then deliverable for the activities within the project scope. The schedule integrates
sequencing of activities (network logic), activity durations, calendars, constraints and
identifies the critical paths. The schedule was prepared to inform the estimated timeline of the
project at the feasibility study phase. Due to an unknown start of the project, dates seen in
schedule are for reference only.

The schedule was developed to achieve the following objectives:

Establish the overall timeframes of engineering & procurement service activities for
planning, staffing and costing purposes.

Reflect a realistic engineering, procurement and construction sequence and time frame.
+/- 20%.

Develop complete cycles of engineering & procurement activities per package, which is
required for two reasons; to show key stakeholder and interactions with the EPCM
contractor, and to schedule the dates for the receipt of vendor data for all procurement
packages, which are required for the completion of detailed engineering activities.
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Schedule engineering activities on a forward path based on the most efficient workflows.

Provide a Level 2 Engineering, Procurement and Construction (EPC) schedule that can
be used to communicate expected duration, critical items and other items related to
schedule.

Identify the critical path(s) throughout the execution.

Identify opportunities through execution strategy changes.

4. Schedule Structure, Tools and Applications
4.1 Software

The schedule is developed in Primavera version 24.12.

4.2 Calendars
1 project calendar was used for the project. The calendar includes all Newfoundland &
Labrador Stat Holidays and 2-week Christmas Break. 8 hours per working day. (Work hours
are not used as the schedule is not resource loaded).

No other calendars could be used for winter works etc., as it is unknown when this project will
be executed or the strategy of the EPCM contractor. The non-working times can be
addressed in the next phase once timing of the project has been established.

4.3 Activity Codes
No activity codes were used in this Association for the Advancement of Cost Engineering
(AACE) Class 4 schedule.

4.4 Schedule WBS
The WBS is primary set up for project organization and does not reflect the Project. The WBS
will be further developed in subsequent phases of the project. It is sufficient for a feasibility
level schedule Functional Breakdown Structure (FBS). See Figure 4-1.
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Figure 4-1: Schedule WBS
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4.5 Scope of Schedule and Exclusions
4.5.1 EPCM Engineering

The Engineering scope includes engineering, as well as drawings, specifications and data
sheets for procurement of equipment, incorporation of vendor data as needed to complete
engineering and detailed design.

4.5.2 Procurement
Procurement activities include Request for Proposal (RFP), technical and commercial
evaluation, conforming specification, Recommendation for Award (RFA), vendor data review,
expediting and Vendor Quality Surveillance (VQS). These activities are required to support
the final selection and purchase of vendor equipment and the expediting and quality
assurance of vendor design and fabrication.

The procurement schedule was developed with a two-stage procurement approach: the first
stage is procurement activities scheduled on a forward path timeline to get vendor data
needed to support engineering program, and the second stage is to support equipment
fabrication and delivery to site to meet the projects in service dates.

4.5.3 Construction
The construction schedule has only been defined to the point of achieving an approximate
duration for activities and a general sequence. The construction schedule will be further
updated in FEED phase to include an updated estimate of labour and key quantities to
validate the assumptions made for sequence and durations. The overall project timeline is
comparable with other similar project schedules except for the transformer’s installation and
subsequent activities. The transformer procurement should be advanced prior to the EPCM
award.

4.5.4 Commissioning
The commissioning activities are simply place holders and approximate the duration required
after construction completion to bring the plant into service. The commissioning schedule
should be updated in FEED and again by the EPCM contractor.

4.5.5 Exclusions
The schedule excludes any owner’s activities required outside the boundary limits of the
project to tie into existing infrastructure.

The schedule excludes site acquisition and work and permitting associated with powerline
relocations, it is assumed this will be completed by the client prior to commencement of
construction, it has been identified as a risk in the feasibility report.
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4.6 Key Assumptions
Plant Capacity 50 MW with an 8-hr reserve at the POI.

The current schedule is indicative of the plant design in the future phases.

Delivery durations are estimates taken from recent experience or similar projects and
professional knowledge.

Long Lead items are not bidden out or purchased until EPCM is awarded.

The engineering deliverables are sequenced to support the procurement strategy.

Procurement activities begin upon completion of engineering for each package.

The schedule assumes a 10-day client review and approval cycle for all document and
procurement specifications.

FID (Final Investment Decision) is 1 month after FEED Completion.

Permitting by client starts after FID

IFC dates are dependent on receiving vendor data in a timely manner.

The average planned cycle durations used for a procurement package are as per
Table 4-2. A single round of client review comments on all engineering deliverables.

4.7 Major Opportunities
Develop the Transformers package during FEED phase and client should be awarded
once FID has been approved. This will occur long before the EPCM is awarded and save
approximately 6 to 8 months on the construction schedule. This would require free issue
to the EPCM contractor and would introduce some risk if delays occur and have an
impact on the EPCM contractor.
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Table 4-1: Schedule Durations for Engineering Reviews

Engineering Review Activity Responsibility Duration
(Working Days)

Cumulative
Duration

Internal Review & Revise Package EPCM 10 10
Client Review and Approval Client 10 20
Revise & Issue for Use / bid EPCM 10 30

Table 4-2: Planned Package Procurement Cycle Time

Procurement Activity Responsibility Duration
(Working Days)

Cumulative
Duration

Issue RFP to Vendor EPCM 5 5
Bid Period EPCM 20 25
Technical Evaluation / CBE / RFA EPCM 30 55
RFA Approval Client 20 75
Conforming Specification EPCM 5 80
Award EPCM / Client 20 100
Vendor Kick-off meeting (5 days after award) EPCM / Client 5 105
First Vendor Data Supplier 40 145

Table 4-3: Planned EPCM Procurement Cycle Time

Procurement Activity Responsibility Duration
(Working Days)

Cumulative
Duration

Issue RFP to Vendor EPCM 10 10
Bid Period EPCM 40 50
Technical Evaluation / CBE / RFA EPCM 40 90
RFA Approval Client 20 110
Award EPCM / Client 20 130
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5. Project Schedule
5.1 Key Dates

Table 5-1 presents the major project milestones based on early dates extracted from the
project schedule. These milestones are identified at the top of the schedule.

Table 5-1: Project Milestones

Activity ID Project Milestone Timeline

    M-1160 FEED Kickoff 1-May-26

    M-1170 30% Design Model Complete 29-Jul-26

    M-1035 FEED Engineering Complete 25-Sep-26

    M-1015 FEED Estimate and Report Complete 7-Dec-26

    M-1025 FID (Final Investment Decision) 12-Jan-27

    M-1000 EPCM Kickoff 21-Jun-27

    M-1060 60% Design Complete 29-Sep-27

    M-1110 NL Department of Environment Approval 20-Jan-28

    M-1070 90% Design Complete 19-Apr-28

    M-1080 Detailed Engineering Complete 7-Jul-28

    M-1005 Permits In-Hand (Municipal & Provincial) 7-Jul-28

    M-1090 Construction Contractor Mobilized 21-Jul-28

    M-1050 Electrical Bulks - Delivered to Site 29-Jan-29

    M-1030 E-House Equipment - Delivered to E-House Manufacturer 26-Feb-29

    M-1010 BATTERY CONTAINERS - Delivered to Site 14-Mar-29

    M-1100 Foundations & Structural Steel Complete 26-Mar-29

    M-1130 PCS-MVT SKID - Delivered to Site 28-Mar-29

    M-1040 E-House - Delivered to Site 9-May-29

    M-1020 TRANSFORMERS - Delivered to Site 19-Apr-30

    M-1140 Electrical Equipment Set 24-Apr-30

    M-1150 Construction Complete 29-May-30

    M-1120 In Service Date 27-Aug-30
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5.2 Critical Path
The Critical path in the schedule is defined by the longest path. The critical path is through
the FEED phase, followed by the award of the EPCM contract which will start the
procurement process for the High Voltage (HV) Transformers.  Once the Purchase Order
(PO) is placed it is estimated at approximately 2 years for delivery. Once delivered final
electrical connections and testing can be completed. The critical path is illustrated below in
Figure 5-1.

Figure 5-1: Project Critical Path

5.3 Schedule Summary
The project schedule is summarized and presented below in Figure 5-2.

Figure 5-2: Project Schedule Summary
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6. Schedule Development Basis
6.1 General

The project schedule is a live document that will be refined throughout the life of the project
and depends on the quality of the information on which the schedule is based. Schedule
quality improves as engineering definition and execution strategies are progressively
developed.

6.2 Resources
No Resourcing is included in the schedule. Resources should be added once the FEED has
progressed to a substantially complete level.

6.3 Engineering
The engineering section of the schedule is broken down by discipline. The disciplines have a
general section that includes activities like design criteria which are common to all packages
and is further broken down into single discipline Engineering Work Packages (EWPs). If
applicable, this enables preparation of equipment and material specifications for
procurement. The schedule has been developed on a forward path, to get the procurement
packages issued as early as possible, and subsequently to receive the vendor data in time, to
enable finalization of engineering activities. Multi-disciplinary engineering activities will be
required to proceed in parallel with substantial overlaps to maintain the schedule.

6.4 Procurement
The procurement scope reflects full cycles of procurement packages for main scope items in
the EPCM scope and has been developed up to the delivery. Please note that full extent of
procurement packages will be determined early in the next phase of the project.

6.5 Construction
The construction schedule is considered a level 1 / 2 schedule. The durations are based on
experience and have not been validated with the estimate quantities at this time. However,
the confidence in the overall duration is high when compared to similar other projects that
have been used as a comparison.

The construction schedule currently shows the earliest possible start of construction, however
if the transformers are not advanced as described in the opportunities section, the start could
be delayed by up to 6 months.
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6.6 Risk and Contingency Provisions
The schedule was developed with the assumption that upon the award the EPCM contract
study work related to capacity has been finalized in the FEED phase with a clear scope to
begin Detailed engineering and procurement. If further study work is required, this will impact
on the overall duration.

There is no inherent risk built into the baseline schedule, however, as the project progresses,
and to maintain or mitigate impacts to the milestone dates, certain tasks may be advanced
out of sequence or at risk of change. These will be identified and communicated with the
client on a case-by-case basis.

The schedule does not include Contingency or Reserve. This is determined by the client after
a proper SRA (Schedule Risk Analysis) has been performed. This exercise is typically a
FEED phase function.

A schedule Quality Assessment has not been performed on this schedule. In the FEED
phase it is expected that the engineering firm will perform a Quality Assessment using
Acumen Fuse software or equivalent.
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