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At page 20 of its report, Power Team identifies that Manitoba Hydro currently plans to 
raise flow protection dikes for the Brandon Generating Station to above the 333-year flow 
level. 

At pages 23 and 32 of its report, Power Team mentions new diesel storage tanks are 
planned for the north side of the site and that a dual fuel combustion turbine solution was 
chosen “considering the uncertainty of reliable natural gas supply”.  

At page 23 of its report, Power Team also states the following regarding the current river 
water pumphouse equipment: 

The equipment in the pumphouse is near end of life and would need to be replaced. 
The current desired course of action is to secure water supply from the city of Brandon 
Wastewater Treatment facility. This is being pursued, but nothing has been concluded. If 
river water is to be used, the equipment will either be replaced within the current 
pumphouse or a new one constructed. 

At page 32, Power Team identifies that Hatch’s preliminary site design allowed for 
sufficient space around the new CT plant to allow a potential conversion of the new simple 
cycle combustion turbine generator units to a combined cycle configuration in the future. 

Question: 

a) Please explain Power Team’s understanding of Manitoba Hydro’s coal pile
remediation plans within the current project schedule and comment on the
potential risk of coal dust contamination affecting the new combustion turbine’s
operation once in service (e.g., excessive air inlet filtration loading or compressor
fouling during operation, including during windy periods).

b) Please explain whether Power Team deems Manitoba Hydro’s preliminary flood
protection plans to be adequate for the expected life of the existing and new
equipment planned for the Brandon Generating Station site.

c) Please explain whether the new diesel tanks are expected to also support the
operation of the existing G6 and G7 combustion turbine generators and whether
they appear be sufficiently sized for the expected operation of the new CT units
being proposed by Manitoba Hydro.

d) Further to c) please further explain Power Team’s understanding of the
“uncertainty of reliable natural gas supply” referenced at page 32 of its report and
explain the potential scenarios where this risk may be realized, which would then
support Manitoba Hydro’s specification for dual-fuel (i.e., natural gas or diesel)
units.

e) Please further explain Power Team’s understanding of the current concept for the
Generating Station water supply work scope. For example, please confirm whether
Manitoba Hydro is currently planning to:
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i) Replace the existing water intake and pumphouse structures with new
equipment located either at the Assiniboine River or at the nearby wastewater
plant;

ii) Replace the existing demineralization plant equipment (currently used for Units
6&7) with the new equipment used to supply all CT units on site (i.e., existing
Units 6&7 and new Units 8-10).

f) Further to e.ii), please explain whether the new demineralization equipment will be
sited in both the existing G6-G7 facility and the new G8-G10 facilities, or whether
a new, centralized demineralization plant will be constructed. Which approach
does Power Team recommend (separate facilities or a common demineralization
plant)?.

g) Please explain whether the current Manitoba Hydro Stage III concept siting of the
new diesel storage tanks may need to be moved in the future if Manitoba Hydro
chooses to convert the units to a combined cycle configuration.

Rationale for Question: 

To better understand some of the technical details referenced in Power Team’s report. 

Response: 

a.) Coal pile remediation plans and fugitive dust emissions risks: The following reflects 
PTC’s understanding from discussions with MH personnel.  The former coal pile 
did create dust that blew around the site and collected in the inlet air filters of Units 
6 and 7.  This was understood to be the case when the coal was in a pile rather 
than the current situation where coal has been removed to grade level. Some coal 
dust emissions may still arise from the current remains of the pile. 

To clarify, the remainder of the coal pile is the black rectangular area on the left 
side of the illustration above, west of the three smaller tanks and not on the right-
hand side. 

The current plan that was described is to apply a clay cap over the remaining 
material in the former coal pile such that the land can be used for laydown and 
staging of materials and equipment during construction.  This is the desired plan 
but has not yet been confirmed and would be subject to further evaluation, 
presumably to confirm the practicality and integrity of the new surface.  If the clay 
cap remains in place into commissioning and operations, this would prevent coal 
dust emissions.  It is understood that there are plans, outside of the scope of the 
generation project, to remove the remaining coal and contaminated soil and to 
remediate the coal pile land.  Therefore, PTC does not anticipate ongoing 
operations with the coal pile exposed. 

The comments raised are correct that high levels of dust emissions can lead to 
compressor fouling and degrade turbine performance, which would increase 
cleaning scope during major overhauls and potentially the frequency of on-line 
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water washes.  This could also foul the inlet filters at a higher rate, necessitating 
more frequent replacement. 

b.) Flood risk:  As long as the dikes sufficiently circle the property, PTC’s civil 
engineer considers increasing the dike height to meet the one-in-333-year flood 
level to be a reasonable plan that can be expected to protect the new Brandon 
Generating Station equipment.  This is subject to acceptable design and 
construction of the dike. 

c.) Diesel Storage Tank Volume:  The Stage III Concept Summary Report defines 
“Existing infrastructure that will remain” to include the diesel storage tanks that 
serve Units 6 & 7.  PTC had a follow up clarification with MH that established there 
will be an interconnection between the new diesel storage tanks and the existing 
diesel storage tanks for Units 6 & 7.  The new diesel storage tanks that are to be 
sized for the gas turbines to be able to operate for 12 hours per day for 14 days. 
Considering the low capacity factor forecast from the new Brandon generating 
units and the fact that diesel is the back-up fuel, this storage capacity is considered 
sufficient.  Furthermore, should the unlikely circumstance arise that natural gas is 
unavailable for an extended period and significant ongoing operation is required, 
having 14 days’ capacity provides sufficient time to secure diesel to replenish the 
tanks. 

d.)  Uncertainty of Natural Gas Supply:  PTC does not have details regarding the 
anticipated supply of natural gas and is relying upon discussions with MH 
personnel.  The scope of our assessment was on the physical assets, including 
the diesel back-up for gas, but did not include the contracting of gas supply and 
security of that supply.   

Our understanding from MH is that secure supply of natural gas is anticipated for 
the generating station and that the diesel back-up is to address unlikely and 
infrequent situations where the supply may be interrupted for commodity supply or 
equipment maintenance reasons.  Our experience with gas supply agreements for 
Canadian power generation projects is that gas is reliably available.   

e.) Water Supply:  PTC understands that the MH preferred and anticipated plan for 
water supply is to secure it from the City of Brandon Water Reclamation Facility. 
There are no current plans to refurbish or replace equipment at the Assiniboine 
River water pumphouse. 

It is also understood that the water treatment plant will be sized to meet the needs 
of Brandon Units 6 & 7 as well as the new Units 8, 9 and 10. 

f.) Demineralization Water Treatment Plant Siting:  PTC understands that the new 
demineralized water treatment plant will be sited at the south end of the new 
turbine hall and this will serve Units 6 & 7 along with Units 8, 9 and 10.  PTC 
recommends this arrangement as most economical, rather than two smaller water 
treatment plants. 
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g.) Provisions for Combined Cycle Conversion:  PTC has confirmed there is sufficient 
space at the west side of the turbine hall to accommodate heat recovery steam 
generators should combined cycle conversion be desired.  The steam turbine 
would be placed south of the existing turbine hall.  With the diesel storage tanks 
located to the north (see the area with the orange spill containment in the 
illustration above), this placement will not interfere with potential future combined 
cycle conversion. 
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v. 2026-04 Transmission layout – 3D view – preliminary;

vi. 2026-04 Unit isometric view – preliminary;

vii. PWC Contracting Strategy – Final Report Submission – Manitoba Hydro
Dispatchable Capacity_RPT;

viii. Specification for Combustion Turbine and Generator – 043387 Technical -CTG

Rationale for Question: 

To better understand Manitoba Hydro’s revised equipment, cost, and schedule 
assumptions at the time of Power Team’s review compared to the descriptions included 
in Manitoba Hydro’s April 29, 2026 major new facility filing. The Board understands the 
requested materials were provided to Power Team by Manitoba Hydro but the hearing 
schedule approved in Orders 39/26 and 68/26 does not immediately provide an 
opportunity to obtain this information from Manitoba Hydro before the oral hearing 
commences on July 27, 2026. 

Response: 

PTC agrees that the PUB should have access to the documents requested above, but as 
the documents are the property of MH, this request will be put to MH to respond.  PTC 
has communicated to MH regarding this IR that it is PTC’s position that MH should file 
the documents and deal with any redaction issues. It is PTC’s understanding that 
Manitoba Hydro will be providing the requested documents to the PUB directly. 
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Rationale for Question: 

To better understand the pros and cons of Power Team’s recommendation for Manitoba 
Hydro to consider the option of locating the proposed combustion turbine generators 
outdoors in their OEM winterized enclosures as opposed to housing them in a building 
enclosure. 

Response: 

a.) Implications of Outdoor Weather Protected Turbine / Generator Enclosure: Many 
turbines without turbine halls are maintained without a heated building.  The vast 
majority of routine turbine maintenance can be performed inside the turbine, 
generator and auxiliaries’ enclosures.  In the case of hot gas path inspections and 
major overhauls, the enclosure roof must be removed, along with other 
components (fans, ductwork, casings, etc.), or partially removed, to facilitate 
maintenance.  Considering the very low capacity factor, it should not be difficult to 
plan these major maintenance events during spring through fall to avoid winter 
conditions.  Some scaffolding and hoarding are likely required to protect some 
portions of the work from rain, no different from the majority of turbine / generators 
in the US that are installed outdoors.   

The time when a turbine hall building would be desired is if there is a significant 
problem, arising during the winter, that necessitates an unplanned forced outage 
requiring turbine overhaul activities that may include work equivalent to a hot gas 
path inspection or major overhaul.  GE frame 7F gas turbines are very well proven 
and amongst the most reliable in the world.  Therefore, such events can be 
considered very unlikely, especially considering the low capacity factor.  However, 
in the unlikely event that such work may be required in the winter, scaffolding, 
hoarding and heaters can be installed to facilitate the work.  Rental of a local 
temporary structure may be required near the engines for the storing and staging 
of components (similar to temporary event structures / tents).   

Note that there are other considerations that MH must run to ground to help make 
the decision between an indoor and outdoor installation, including the weather 
specification, where they have specified -45°C design conditions.  If this 
specification remains, this triggers an upgrade to the structural steel grade which 
can impact cost and influence the decision on indoor vs outdoor unit placement. 

b.) Weather-Related Protective Measures:  If the turbine enclosures are installed 
outdoors, the specification would reflect this and GE will need to provide an 
enclosure with appropriate insulation, heat tracing and heaters suitable for the 
service conditions. 

The Brighton Beach 7F power station in Windsor, Ontario (as referenced in the 
PTC report) is an example of an outdoor installation with cold weather exposure, 
although likely not as cold as the extremes faced in Brandon.  Other examples 
include GE LM6000 peaking plants in Alberta: Valleyview 1&2, Poplar Hill, 
Rainbow Lake 4&5, and Crossfield (3 units).  The Capital Power Genessee 
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Mitsubishi 501JAC turbines near Edmonton are also located outdoors in their 
heated enclosures. 

c.) If turbine components are shipped later and require significant overhaul activities 
to install them, it would be undesirable if the project schedule requires this work 
during the winter.  It could still be done based upon the provisions outlined above, 
but work will be less efficient.  Staging of turbine work will help minimize critical 
path impacts, however if the hardware is not available until near the end of 
construction and arrives at the same time for all 3 units, there may be critical path 
impacts and consequential EPC contractor costs.  The details as to how this may 
play out and the opportunities to mitigate impacts will need to be managed once 
details of any applicable circumstances come to light.  This is all speculative, but 
if this proves necessary during cold winter conditions, there will be some impacts.  
Assumptions can be made and costs quantified to include with the indoor vs 
outdoor cost benefit calculations and assessment, including the structural steel 
implications noted above. 
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Throughout its report, Power Team identifies some of the changes that have occurred in 
the Brandon project that are expected to affect the cost estimate, including but not limited 
to: the cost of the turbines in the reservation agreement, transmission and pipeline 
routing, transmission equipment, pipeline size, and EPC contracting approach. 

Question: 

Given the changes made to the generating station, transmission line, and pipeline 
projects since Manitoba Hydro developed the estimates shown in Figure 1, please provide 
Power Team’s view as to whether the new estimates will be within the accuracy ranges 
identified in Table 1 for Class 4 and 5 estimates. 

Rationale for Question: 

To help reconcile Manitoba Hydro’s project cost estimates in Attachment 2.5 of the April 
29, 2026 MNF filing with the significant scope and cost changes (or potential changes) 
identified in Power Team’s report. This also appears consistent with OIC 88/2026 
Schedule A item #5, which requires the Board to assess the impacts of the proposed 
facility on electric rates over the short and long-term and what contingencies and 
mitigating actions can be taken to reduce the rate impacts. 

Response: 

PTC has gained information on the ongoing advancement of the scope and design for the 
generation, transmission and gas supply projects and some limited cost inputs.  Our 
understanding is that the design, cost and schedule for all three projects are being 
advanced as part of the Stage IV development FEED study and that this will yield an 
AACE Class III CAPEX estimate, a Level 3 Project Execution Schedule and the package 
of technical deliverables that support these outcomes. PTC raised a follow up question to 
MH on July 2, 2026 to confirm the timing of the FEED deliverables for each of the three 
projects.  Manitoba Hydro provided the following reply:  
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“The FEED deliverables for the generation component are targeted to be complete by 
end of July 2026. The transmission component class 3 estimate is targeted to be complete 
by end of August 2026. The gas component class 3 estimate is targeted to be complete 
by end of November 2026.”     

This will support the November 2026 Order in Council approval and the February 2027 
Capital Expenditure Justification and Manitoba Hydro Board Approval. 
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• Power Plant Indirect costs are comparable: o Brandon: $123M vs Thermoflow™:
$108M. (~-12%)

• PTC estimate Total Power Plant costs, without Contingency, are substantially
higher: o Brandon: $1,259M vs Thermoflow™: $1,542M. (~23%)

• Comparing the Contingencies: o Brandon: 39% ($490M) vs Thermoflow™: 26%
($397M).

This estimate suggests that Brandon’s CAPEX maybe underestimated. 

Question: 

a) Please confirm whether use of the ThermoFlow software is deemed standard
practice for power plant planning purposes, that the software is commercially
available, and that it is not directly produced by original equipment manufacturers
of combustion turbines or generators.

b) Please explain whether Power Team’s Generating Station benchmark cost
estimates outlined at pages 43 to 44 of its report are deemed to be P50, P80, or
other confidence level.

c) Please confirm whether Power Team’s modelling suggests that, given the project
assumptions initially used by Hatch or Manitoba Hydro, the P80 Generating Station
base estimate should be $1.939 billion instead of $1.75 billion as shown in Figure
1 of Manitoba Hydro MNF filing Attachment 2.5 (p.4 of 6).

d) In the comparison between Manitoba Hydro’s estimate and PTC’s Thermoflow
estimate, please explain why the 26% difference in direct costs is considered
“relatively comparable”, while a 23% difference in total power plant costs is
“substantially higher”.

e) Please confirm whether the Hatch project costs assume turbine pricing at the mid-
point of the reservation agreement. If not confirmed, where does the Hatch
estimate lie within the range in the reservation agreement? Is the same turbine
pricing used for both Manitoba Hydro’s estimate and Power Team’s estimate in the
above table?

f) Please confirm whether the project costs shown in the table on page 44 are based
on the turbine price from the reservation agreement and the updated EPC
contracting approach. If not confirmed, please explain how the costs in the table
for both Manitoba Hydro’s estimate and Power Team’s estimate will change.

Rationale for Question: 

To better understand Power Team’s cost estimate modelling results and to obtain a 
revised Generating Station base cost estimate that’s based the revised planning 
assumptions identified in Power Team’s report compared to those described in Manitoba 
Hydro’s MNF filing. This is also consistent with the requirements of OIC 88/2026 Schedule 
A item #5. 
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Response: 

a.) ThermoFlow Software:  The ThermoFlow software package is provided by 
ThermoFlow Inc. from Jacksonville, Florida.  This software was first introduced in 
1988 and was developed by Massachusetts Institute of Technology professors.  
On their website, they state, “All our engineers who do any programming on our 
models hold Ph.D. degrees in Mechanical Engineering, many from MIT.”  The 
software is currently in Version 31 and annual licences are available for purchase 
by anyone. 

ThermoFlow software has about three thousand users in 80 countries and 
ThermoFlow claims to have the largest share of the world market.  All turbine 
manufacturers, along with EPC contractors, are familiar with this software.  It is a 
respected tool that is well known and used amongst those developing power 
generation projects. 

ThermoFlow is independent of the turbine manufacturers.  Manufacturers have 
their own internal proprietary equipment design and performance models and often 
provide project- and site-specific performance runs to clients and EPC contractors 
to support the refinement of ThermoFlow models built by those parties. 

b.) Confidence Level of Power Team Consulting Estimates: The Siemens SGT6-
5000F based estimate, referenced at pages 43 and 44 of the PTC report, reflects 
a project that was in advanced development (FEED phase) and supported 
ThermoFlow model refinements that support an AACE Class III estimate.  The GE 
7F.05 based estimate, at page 44 of the PTC report, was created new for our 
analysis of this project and can be deemed to be at an AACE Class IV level due to 
the input of major equipment costs from MH. 

PTC did not undertake a risk and contingency Monte Carlo assessment for this project. 
There is a description in the AACE standard which states, “Table 1 illustrates typical 
ranges of accuracy ranges that are associated with the process industries.  The +/‐ value, 
represents typical percentage variation at an 80% confidence interval of actual costs from 
the cost estimate after application of appropriate contingency (typically to achieve a 50% 
probability of project cost overrun versus underrun) for given scope.  Depending on the 
technical and project deliverables (and other variables) and risks associated with each 
estimate, the accuracy range for any particular estimate is expected to fall into the ranges 
identified.  However, this does not preclude a specific actual project result from falling 
outside of the indicated range of ranges identified in Table 1.”2 

Based upon the AACE description and associated PTC class of estimates, it is 
reasonable to assume that the AACE estimate range should be generally 

2 AACE International Recommended Practice No. 18R‐97, COST ESTIMATE CLASSIFICATION SYSTEM 
– AS APPLIED IN ENGINEERING, PROCUREMENT, AND CONSTRUCTION FOR THE PROCESS
INDUSTRIES, TCM Framework: 7.3 – Cost Estimating and Budgeting, August 7, 2020
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2026. The request also addresses potential updates to the project cost estimates, which 
is consistent with OIC 88/2026 Schedule A item #5. 

Response: 

a.) Rerouting of Existing Transmission Lines for Units 6 & 7:  With the revised design 
for the south units 240 kV interconnection now routed along the south of the 
property entering the Cornwallis substation from the south, the existing Units 6 & 
7 115 kV interconnection must be rerouted further north and various breakers 
replaced due to the increased fault levels associated with the new project.  The 
fault level threshold is 40 kA.  The need for rerouting the 115 kV line was not part 
of the Stage III concept but will be addressed in Stage IV.  In the Stage IV 
Deliverables summary, MH states that, “a new 115 kV single-circuit line, 
approximately 0.5 km long, will also be constructed to facilitate the re-termination 
of units G6 and G7 to Cornwallis Station.” 

b.) Transmission Accommodations for Future Combined Cycle Conversion:  If the 
plant is converted to combined cycle, PTC assumed and MH has confirmed (on 
July 8, 2026), that the configuration for combined cycle conversion is 3x1. With this 
configuration, one steam turbine is associated with combined steam output from 
all three combustion turbine generator/HRSGs. The combustion turbine generator 
outputs will remain the same, but the transmission line loading of the 230 kV circuit 
to which the steam turbine generator connection is made will be increased by the 
additional steam turbine generation added to the associated combustion turbine 
transmission circuit.  

It may also be possible to add another separate 230 kV transmission circuit for the 
steam turbine addition. This will require an additional generator step-up 
transformer at the power station for the steam turbine/generator, additional 230 kV 
transmission interconnection equipment at the power station (breakers, 
disconnects, sensing, metering, protection, control, etc.) as well as modifications 
to the receiving end substation settings and equipment.  

The transmission line being added for the combustion turbine, to which the steam 
turbine generator will be added in future, will need to be initially sized for the 
combined generation of the connected combustion turbine generation and the 
steam turbine generation, or upgraded as part of the future combined cycle steam 
turbine generation addition.  The details and location of the steam turbine 
interconnection at the power station end do not appear to have been defined in the 
design to date, but PTC assumes it may be added to the transmission area at the 
power station end.  If the proposed transmission lines, rights of way or 230 kV 
system cannot accommodate the additional steam turbine-related transmission 
circuit or generation, then combined cycle conversion viability becomes 
questionable. 

PTC has not been provided with design details that identify the loading capacity of 
the transmission interconnections or system studies including combined cycle 
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generation capacity, and it is our understanding that this level of design was not 
undertaken at the time of our review (at a Class V level).  

PTC notes our recommendation on pages 50 and 51 of the PTC report that it may 
be possible to increase the line loading of the north transmission interconnections 
negating the need for the south interconnection.  The same comment would apply 
to the potential future steam turbine generator transmission requirement – it may 
be possible to address the need through increased line loading rather than 
additional circuit(s). PTC recommends that MH consider this as part of their design 
finalization. 

Beyond the power station and Cornwallis substation, it is understood that the 
external existing power grid transmission infrastructure can accommodate up to 
about 750 MW of new generation with minimal upgrades; however, studies are 
being undertaken by MH as part of the grid interconnection process to establish 
and address any implications.  A similar study would need to be conducted to 
establish any implications to the transmission grid to accommodate the additional 
generation arising from combined cycle conversion.  

c.) Updated Transmission Project Direct Costs:  PTC has discussed and clarified the 
revised plans from MH for the transmission interconnection and has questioned 
the cost of some components, but we do not have design details and the costs 
required to produce an updated direct cost estimate.  It is understood that MH is 
undertaking this work as part of the Stage IV FEED development, with results 
available in Q3 2026. 
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At pages 60 and 66 to 67 of its report, Power Team identifies the risk of combustion 
turbine generators shipping without some components (e.g., turbine blades) due to OEM 
supply chain challenges. As a result, Power Team points out that this could necessitate 
overhaul activities prior to unit operation and delay Manitoba Hydro’s project schedule. 

At page 29 of its report, Power Team specifies that the building enclosure for the new 
combustion turbine generator units is being designed with a single overhead bridge crane, 
which Power Teams appears to deem adequate given the infrequent overhauls expected 
for the proposed peaking units. 

Question: 

a) Please provide a copy of the revised Level 1 project schedule used to support
Power Team’s comments in section 10 of its report. Alternatively, Power Team can
request that Manitoba Hydro file the revised Level 1 project schedule concurrently
with Power Team’s information request responses.

b) Please provide Power Team’s view of realistic in-service dates for each turbine
generator based on Power Team’s understanding of the updated equipment
delivery timelines and project planning assumptions.

c) Please explain whether the single overhead bridge crane currently assumed for
the Generating Station design could cause site commissioning delays should more
than one of the new combustion turbine engines or generators be delivered to site
with missing components.

d) Further to c), please explain whether the currently planned staggering of the
commissioning of the G8, G9, and G10 combustion turbine generators in Manitoba
Hydro’s revised Level 1 project schedule would allow for sufficient time to install
missing components on all three units with only one overhead crane available
while meeting the updated Level 1 schedule.

Rationale for Question: 

To help reconcile Manitoba Hydro’s project schedule submissions in its April 29, 2026 
MNF filing with Power Team’s project schedule comments in its report dated June 5, 
2026. The Board understands updated Level 1 project schedule requested above was 
provided to Power Team by Manitoba Hydro. However, this updated document has so far 
not been filed with the Board and the hearing schedule approved in Orders 39/26 and 
68/26 does not immediately provide an opportunity to obtain this information from 
Manitoba Hydro before the oral hearing commences on July 27, 2026. 

Response: 

a.) Revised Level 1 Project Schedule: Similar to the request for documents in 
PUB/PTC I-3, PTC has requested that MH issue the updated Level 1 project 
schedule to the PUB. 
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b.) Realistic In-Service Dates for Each Turbine Generator:  PTC's assumptions for 
each generator based upon the committed dates in the Reservation Agreement 
are: 

   

   

   

   

The above dates assume 2 months for delivery to site plus 15 months for 
installation and commissioning. 

c.) Bridge Crane Implications on Commissioning If Components Delayed: The risk to 
commissioning timing if more than one of the new combustion turbine engines or 
generators are delivered to site with missing components will be dependent upon 
the nature of the missing components and the timing of the work.   

Risk of generator, gearbox, clutch and auxiliary compartment components 
shipping late is very low as these are anticipated to be complete assemblies with 
fewer long lead time parts.  Gas turbine compressor hardware is unlikely to be 
shipped late as the components are less exotic than those in the hot gas path.  
Combustion hardware components have some potential to be shipped late, but 
these are more easily managed and may be able to be installed using internal 
turbine compartment lifting beams and rigging and may not need roof removal and 
overhead crane use. 

The greatest risk for components shipped late to site pertains to third party 
fabricated hot gas path parts.  Specifically, exotic alloy turbine blades are 
anticipated to be at greatest risk, and these are fabricated by third party specialist 
fabricators.  Due to the extremely high demands from all suppliers, these are most 
at risk of late shipment to site and PTC is aware of this happening in recent times 
with other manufacturers.   

Installation of turbine hot gas path rotating and stationary blades and shroud blocks 
requires lifting of the turbine compartment roof (and associated fans, ductwork, 
etc.) and the casing.  This will require overhead crane use.  As long as the late-
shipped components arrive and are planned for installation in a sequence similar 
to the one-month time lag illustrated above, this should be manageable with one 
crane.  Only if the missing components all arrive very late and at the same time for 
all three turbines might there be an additional delay to commissioning arising from 
having just one overhead crane. 

7a
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We therefore cannot provide information on the EPC contractors being considered 
or the details of the approach taken, including plans to mitigate risks due to the 
heated market and anticipated scarcity of options. 

c.) Tendering Strategy:  As noted above, this was not available at the time of the PTC 
review. 
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• Establishing a project schedule that thoughtfully plans for major equipment
delivery, including all prerequisite and preparatory activities

• Maintaining schedule contingency for the period prior to equipment delivery such
that reasonable delays can be incurred without impacting the critical path and
equipment delivery timing.

• Owner’s supervision of EPC contractor work and schedule compliance, including
requesting schedule recovery measures should the schedule slip.
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subcontract the majority of the labour? Has Power Team witnessed both 
approaches? If so, in Power Team’s view, which approach is superior from the 
perspective of the owner?  

e) In the table on page 68, Power Team shows the expected contract model for the 
“detailed design, procurement, and construction” work package as being 
“Engineer-Procure-Construct.” Is this EPC contract expected to be lump sum/fixed 
price, unit rate, cost reimbursable, or some other model? 

f) If the EPC contract is not a lump sum/fixed price or unit price contract, please 
explain how the EPC approach gives Manitoba Hydro any cost certainty and risk 
mitigation. 

g) If the EPC contract is a cost reimbursable contract (with or without a target price), 
please explain what oversight, project management, and controls Manitoba Hydro 
should have in place. If Power Team reviewed any of plans for such oversight, 
project management, and controls, please comment on their sufficiency.   

h) If the EPC contract is a cost reimbursable contract (with or without a target price), 
please explain what steps Manitoba Hydro should take if the contractor's profit (as 
determined by the target price incentive mechanism) is completely eroded prior to 
completion of the project.  

Rationale for Question: 

Manitoba Hydro experienced challenges with the Keeyask general civil contract, a target-
price, cost reimbursable contract. This information request seeks to understand whether 
lessons learned in that project are being applied in the current project. 

Response: 

a.) MH Past Experience with the Keeyask Generating Station:  MH did not discuss its 
experience with the Keeyask Generating Station contract. 

b.) How MH Intends to Manage the EPC Contract Differently than for the Keeyask 
Generating Station:  This was not discussed. 

c.) Open Book / Closed Book Contracting Arrangement:  In an open book / closed 
book contracting arrangement, the contractor is selected and key terms, fees and 
mark-ups are agreed.  Development then proceeds on an open book basis with 
full visibility to the client.  This allows for funded development with open scrutiny 
regarding costs up to an agreed milestone (often 30% or 60% design development) 
at which time the open book price becomes fixed and the contract becomes a fixed 
price agreement, often lump sum turnkey, but it may include both fixed and variable 
payment terms, subject to negotiations.   

Pros and cons associated with this approach include: 
 

Pros: 
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• In a market when contractors are unwilling to bid a fixed price up front, this is a
method to get to a fixed price following some degree of development.

• EPC fees, mark-ups and allowances are all agreed and accepted up front
• Transparency of the estimate
• The EPC contractor can allocate less contingency to cover price risk due to higher

project refinement before locking in the price
• Higher scope definition in contract should reduce the risk of extra project costs for

missing scope
• Owner risk is lower than with an EPCM approach
• Cost surety is greater than with an EPCM approach, once the closed book phase

is reached.
• In theory, this should provide a lower project cost than a fixed price EPC without

open book development
Cons:

• Owner scrutiny of the EPC costs requires significant effort and engagement, but
can be managed by an Owner's Engineer

• Price is higher than with an EPCM approach
• Some contractors may not wish to participate in this method

d.) EPC Contractor Subcontracting:  PTC has experienced both situations of EPC 
contractors self-performing the work (other than craft labour) and cases where 
EPCs will partner with another contractor that is skilled with execution, but not the 
engineering.  Both approaches can work well, and it depends upon the capabilities 
of the EPC contractor and their capacity to fulfill the entire role without 
subcontracting.  Another consideration is the experience of the EPC contractor 
working with the subcontractor.  If they are used to working together, get along, 
have clear divisions of responsibility and clearly define who is doing what, it should 
work well.  If there is confusion or ambiguity, there is risk of duplication of effort 
(and cost) and of scope and roles being missed. 

PTC recommends including questions when screening candidate EPC contractors 
to explore their intentions to subcontract part of their role and to gain comfort that 
both parties have a history of successful work together. 

e.) EPC Contracting Approach:  Although MH has decided to undertake the work 
execution on an EPC basis and has gained input from EPC contractors regarding 
their preferred EPC model details through the PWC contracting study, MH clarified 
to PTC that the specific approach has not been selected.  It is therefore unknown 
at present whether the EPC contract is expected to be lump sum/fixed price, unit 
rate, cost reimbursable, or some other model.  In the time that has passed since 
the PTC review, it is expected that MH has selected the approach. 

f.) EPC Contract Approach Implications for Cost Certainty and Risk Mitigation:  PTC 
is unable to respond to this question as we are not aware of the EPC method 
chosen by MH. 
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g.) Oversight, PM and Controls for an EPC Cost Reimbursable Contract:  As clarified 
earlier, MH had not defined their preferred EPC contracting method and the 
associated plans to execute work under this method at the time of the PTC review. 

Should MH choose the cost-reimbursable EPC approach, PTC recommends the 
following: 

• A strong staffing structure to support Owner scrutiny of EPC scope, resources and
costs and to ensure compliance with what has been agreed.  There is potential for
scope creep or less efficient methods by the EPC in a cost reimbursable
arrangement, so this should be monitored.  The MH role will require a higher
degree of attention than under a fixed price EPC arrangement.  Resourcing can
utilize support from an Owner’s Engineer; however, they will also need to be
managed, so this will be more taxing on the MH organization than a fixed price
EPC approach would. MH should consider contracting a few experienced
individuals to work directly for MH as well as an Owner’s Engineer.

• Negotiating a robust EPC Contract with a well-defined scope
• Project reporting details, content and frequency should be defined and agreed up

front with the EPC contractor, preferably as part of the contract.  This should be
designed to inform MH as to project status, actual spend and forecast spend, and
include sufficient details / back-up for review.  MH project controls personnel
should have a close working relationship with the EPC project controls staff.

h.) Steps to Take if EPC Profit is Eroded:  If the EPC profit is eroded, it will become 
difficult to incentivise the EPC contractor.  There will also be a risk that they will 
look to cut corners to save costs.  MH will need to increase attention to EPC 
contract and scope conformance. When using a contract with incentives, it is 
important to ensure they do not work against you and act as a disincentive for the 
contractor to complete the job.  PTC recommends considering things like step-in 
rights, termination provisions, etc., to protect against such circumstances. 

The following is a list of steps PTC recommends: 
• Confirm the erosion is real and correctly attributed
• Determine why the fee has been eroded.  Is this all attributable to the EPC?  Is

some of this attributable to MH or external circumstances?
• Assess the remedies built into the contract (as highlighted above)
• Increase MH oversight and controls (as highlighted above)
• Assess contractor solvency.  If this is at risk, that will drive remedial actions,

including exploring alternate contractors to preserve the project and schedule.
• Consider negotiating a contract change that will reintroduce some incentive (only

if this is in MH’s best interests and done carefully)
• Protect the MH legal position by having legal support for all decisions
• Keep the Governance Committee informed and involved
• Consider expert support (if the project is far from complete and the course of action

is not clear)
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the scope of the Owner’s Engineer who will be retained by Manitoba Hydro as part 
of this project. 

b) Please explain whether non-OEM service providers offer combustion dynamics
monitoring for GE 7F units, including remote monitoring and diagnostic services.

c) Further to b) please explain, given the expected low capacity utilization factors for
the three new GE 7F units, the pros and cons of combustion dynamics monitoring
and whether this service agreement option would bring value commensurate with
its cost.

d) Given the expected low capacity utilization factor for the three new GE 7F units,
please explain whether Power Team recommends that Manitoba Hydro explore
alternative service agreements options with non-OEM service providers instead of
locking itself into a GE Multi-Year Maintenance Plan.

Rationale for Question: 

Combustion turbine generator maintenance agreements are expected to affect Manitoba 
Hydro’s operation and maintenance expense (or capital expenditures depending on the 
work scope involved) once the new units are place into service. While these costs are not 
understood to be included in the cost estimates included in Manitoba Hydro’s MNF filing, 
these agreements are often negotiated and executed during the initial equipment 
procurement activities. As such, considerations of the available options for unit 
maintenance agreements appear relevant to the requirements of OIC 88/2026 Schedule 
A item #5, which requires the Board to assess the impacts of the proposed facility on 
electric rates over the short and long-term and what contingencies and mitigating actions 
can be taken to reduce the rate impacts. 

Response: 

a.) Fabrication and Testing Witness Points:  PTC recommends the following 
fabrication witness and testing points for the project.  Exact details can be agreed 
once GE produces their Inspection and Test Plan: 

• Gas Turbine
o Review of quality and conformance documents

 Includes items such as material test certificates, quality assurance
test results, non-conformance reports / resolution and purchase
specifications for third-party sourced materials

o Hydrostatic testing of pressure components
o Rotor final balance

 Three-plane low-speed balance (unless a high-speed balance
machine is available for a rotor of this size)

 Balance to achieve ISO grade 2.5 or better and vibration levels within
Zone A of ISO 7919-4 and ISO 10816-4

 Balance machine calibration certification and test
 Confirm, prior to the test, that shaft run-out measurements are within

specification
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• Gas Turbine and Auxiliary Components
o Visual inspection prior to shipment for the gas turbine and selected auxiliary

packages / components
o Gas turbine packaging for shipment

• Generator
o Review of quality and conformance documents

 Includes items such as material test certificates, quality assurance
test results and non-conformance reports / resolution

o Generator rotor balance to ISO grade 2.5 or better
o Generator balance machine calibration confirmation
o Generator rotor high-speed run to 120% of rated speed
o Mechanical inspection
o Measurement of cold resistance of armature and field windings
o Measurement of insulation resistance of armature and field windings
o Dielectric tests of armature and field
o Generator and excitation system testing in accordance with applicable IEEE

standards:
 Insulation resistance of generation armature and excitation system
 Dielectric tests of armature and field windings
 AC over-potential test on generator armature and field windings, and

windings of excitation system
 No-load saturation curves of excitation system and generator
 Test to prove that no rotor turns are shorted
 Excitation system range of regulation, ceiling voltage, and speed of

response
 Exciter step response (5% reference voltage step change)
 Power system stabilizer (PSS) performance test
 Exciter voltage range test

o Pre-shipment inspection
• Excitation System Testing

o Mechanical inspection
o Voltage regulator gain test
o High potential tests on all circuits to ground
o Mechanical balance and over-speed test of rotor
o Rectifier voltage drop and reduced current
o Test to ensure proper operation of all devices associated with the excitation

system
• Control System Testing

o Factory Acceptance Test (FAT) performance using a software test
simulation based upon hardware options and turbine control type

MH may choose to witness the above tests for some or all of the units and may 
decide to receive test results, if in-person attendance at all tests is not practical or 
deemed required.  PTC considers it to be normal scope for an Owner’s Engineer 
to witness the tests on behalf of MH.  It is recommended to confirm that the OE(s) 
designated to witness the tests is sufficiently knowledgeable and experienced to 
do so. 
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provide full long term service agreements, all hardware required for 7Fs, and M&D 
services.  If MH wishes to explore alternate market offerings, PTC recommends 
they be considered. Other third-party service providers that we anticipate offering 
similar capabilities include Wood Group, Ethos Energy and MD&A (Mechanical 
Dynamics and Analysis).  PTC has undertaken due diligence on Hanwha Power 
but has not recently done due diligence on these others; however, that is not to 
say they may not be equally capable. 
 




