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Manitoba Hydro

https://www.oasis.oati.com/woa/docs/MHEB/MHEBdocs/2016_Transmission_Interface_Capability_Report.pdf

II\ Manitoba
Hydro

1 Crown Corporation owned by Province of
Manitoba,, CA headquartered at Winnipeg

O Fully integrated utility serving over 600,000
electricity and 290,000 gas customers

O Nearly all 5,700 MW of clean and
renewable generating capacity by 15
hydroelectric stations;

O Winter peak 4750 MW
L 14,000 km Transmission

O Firm energy sale agreements with
neighboring jurisdictions and a participant
with the Midcontinent Independent System
Operator (MISO)
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Manitoba Hydro Bulk Energy System (BES)

J Multi-Egress & Multi-Infeed Topology (Classic HVDC)

* Multi-egress: three rectifiers in electrical vicinity egressing from
northern hydroelectric generating stations

Multi-infeed: three inverters feeding into an electrically tight-
coupled southern ac system relatively low in short circuit
capacity and system inertia

e High Multi-Infeed Interaction Factor (MIIF)

tinohk
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d Complex Operating Environment
e Judicious coordination of HVDC recovery strategy vital to de-
risk potential adverse interactions among three Bipole classic
HVDC
* Uncoordinated or ill-conceived rapid simultaneous HVDC
power resumption detrimental to overall system recovery and
prone to provoke commutation failures
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Manitoba Hydro Real-time Simulation Centre (MHRSC)

MHRSC.: a critical planning & delivery framework established in 2013

ALIGNMENTS @
Align with corporation
priorities and strategies

‘ PEOPLE ASSET
Innovate and drive maximum
TECHNOLOGY ASSET business value of tech. assets

Leverage technologies to de-risk

MH power grid transformation
EXPERTISE SERVICE

Provide innovative services to all
MH project partners
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MHRSC People as Core Asset Mo

G@ Center of Expertise

Q Synergy & Value
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o3 Current Commitments
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MHRSC RTDS and Replica Asset

RTDS Fleet (2 Fully Licensed NovaCor & 14 PB5 Racks)
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MHRSC Large-Scale Multi-Infeed HVDC HIL Simulation ™
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MHRSC Data-Driven Simulation Powerflow Posturing

In-house Powerflow

_ Posturing with MH Operation Data
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MHRSC Journey of Synergy & Value

Bipole 3 LCC HVDC

In Multi-infeed HVDC
* De-risked Bipole 3 on-site 2020

commissioning

. Significant schedule > $7M
reduction (about 3 months) s qvin g

& outage cost saving
200% Return on Capital

(ROC) of MHRSC Y,

Riel-Forbes 500kV
FSC Inter-tie

*  De-risked crucial 500kV
SPTR on FSC inter-tie

* Enabled 34 years after
built due to complexity

s

* Fast, reliable, secure &
safe restoration of market
access

00—©@

+ Fast & secure integration

. Data-driven innovation

—0—0—@ ® Hl%

World 1st HVDC New Manitoba-Minnesota

Controlled Switching 500kV Inter-tie Protection {7 > $1 M
«  De-risked HVDC converter «  De-risked complex protection X7 | | SCIVIng
transformer emerging & smart schemes otherwise T-Line cannot or 400% ROC

technology safely energize

* Substantial assets life-cycle cost
reduction & benefits

«  Secured key “buy-ins” from MP &
strengthened MH reputation

* Over $5 Millions saving + Co-created engineering solutions

»  Prestigious CEA Centre of with project partners

Excellence Award for Innovation  Fast, reliable, secure & safe
restoration of market access from

1st day of operation
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MHRSC Current Commitments

O Glenboro Phase-Shift Transformer Power Flow Control Remedial Action Scheme (RAS)

* RAS designed automatically regulate phase of two phase-shift transformers to prevent
overloading of a 230kV interconnection to US following selected contingencies

* MH in-house design and implementation RAS

L HVDC Reduction Control Remedial Action Scheme (RAS) Pre-deployment Testing

* RAS to prevent MH - US 230kV interconnections overloading tripping following any 500kV
interconnection related loss

* Internal design to quickly allocate power reduction on multi-infeed HVDC system based on
500kV pre-contingency power transfers

U Bipole 3 HVDC Control & Protection Conceptual Model

* In-house development of detailed Bipole 3 Control & Protection (C&P) model

e Conceptual representation of Bipole 3 C&P philosophy and digital control implementation
* Development and validation completed in PSCAD/EMTDC and RTDS counterpart ongoing

O MH Large-Scale Multi-Infeed Simulation Model Enhancements
e Continuous model enhancements to fully represent MH power system 115 kV and above

e Coherency based AC equivalency for jurisdictions external to MH power system

e PSCAD/EMTDC and PSS/E co-simulation
10



MHRSC Long-Term Strategies hiicns

MH Power Grid

Transformation Smart Grid

e Ready MH for future grid * Smart Control & Protection

 De-risk technological frontiers (C&P)
e WideAreaC&P
Asset * PMU Strategies
Decarbonization T . Planning & Operations L
Decentralization ' Delivery Power Grid
*  Microgrid Autonomous IRPD Electronics
* Renewables / DERs
* Decentralized Automation MHRSC * HVDC (Mid-V &. LV) & FACTS
e Energy Storage Integration * Energy Convgrsmn
PV Inverter Digital 2 Customer « Converter Drives
Solutions &
\ Transformation Experience
Operation & %%
* Digital Substations Maintenance =2
e Cyber Security * (C &P Asset Sustainment
* Emerging Digital Tech. * Black start & restoration
e Travelling wave relay e C & P Optimization
* Data-Driven Models e Control Interactions
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