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DISCLAIMER 

This NNeeds Assesssment Report was preparedd for the purp ose of identiffying potentiaal needs in thee 

Niagaara region andd to assess whhether those nneeds require further coorddinated regionnal planning. 

The ppotential needds that have beeen identifiedd through this Needs Assesssment Reporrt may be 

studieed further throough subsequuent regional pplanning proccesses and maay be reevaluaated based onn 

the finndings of furtther analysis. The load foreecast and resuults reported iin this Needs Assessment 

Reporrt are based oon the informaation and assuumptions provvided by studdy team particcipants. 

Studyy team particippants, their reespective affilliated organizzations, and HHydro One Neetworks Inc. 

(colleectively, “the Authors”) maake no represeentations or wwarranties (exxpress, implieed, statutory oor 

otherwwise) as to thee Needs Asseessment Repoort or its conteents, includingg, without limmitation, the 

accuraacy or compl eteness of thee information therein and sshall not, und der any circummstances 

whatssoever, be liabble to each othher, or to anyy third party foor whom the Needs Asses sment Reportt 

was pprepared (“thee Intended Thhird Parties”), or to any othher third partyy reading or reeceiving the 

Needss Assessmentt Report (“thee Other Third Parties”), forr any direct, inndirect or connsequential 

loss oor damages orr for any punittive, incidental or special ddamages or anany loss of proofit, loss of 

contraact, loss of oppportunity or loss of goodwwill resulting from or in anny way relatedd to the 

reliannce on, accepttance or use oof the Needs AAssessment RReport or its c ontents by anny person or 

entityy, including, bbut not limitedd to, the aforeementioned peersons and enntities. 
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NEEDDS ASSESSMEENT EXECUTTIVE SUMMAARY 

Region Niaagara (the “Reegion”) 

Lead Hydro One Netwworks Inc. (“HHydro  One”) 

Start Date OOctober 15, 20015 End Datee April   330th 2016  

1.  INTTRODUCTIOON 

The purpose e of  this  Need ds Assessment t (NA) report t is to underta ake an assessm ment of the N Niagara Region n and  

determine if f there are reg gional needs th hat require co oordinated reg gional plannin ng. Where reg gional coordi ination 

is not requir red,  and  a  “loc calized” wires s solution is n necessary,  suc ch needs will be addressed d between rele evant 

Local Distribb ution Comp anies (LDCs) ) and  Hydro  OOne and other r parties  as  re equired.  

For needs th hat require fur rther regional  planning and d coordination n, IESO will i initiate the Sc coping Assess sment 

(SA) proces s to determin e whether an IESO-led Int tegrated Regio onal Resourc ce Planning (I IRRP)  process s, or the 

transmitter-l led Regional I Infrastructure e Plan (RIP) p process (wires s solution),  or r whether bot th are required d.  

2.  REGGIONAL ISS UE / TRIGG ER  

The NA for the Niagara R Region was tr riggered in re sponse to the  Ontario  Ener rgy  Board’s ( (OEB) Region nal 

Infrastructur re Planning pr rocess approv ved in August t 2013. To pri ioritize and m manage the re gional planni ing 

process, Ont tario’s  21 re g ions were ass signed to one of three grou ups. The NA f for Group 1 a and  2  regions  is 

complete an nd has been in nitiated for Gr roup 3 Region ns. The Niaga ara Region be elongs to Grou up 3. The NA A for 

this Region was triggered d on October 15,  2015 and was complet ted on April 3 30th 2016  
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3.  SCOOPE OF NEEEDS ASSESSMMENT  

The scope o f the NA stud dy was limitedd to 10 years as per the rec commendatio ns of the Plan nning Processs  

Working  Gr roup (PPWG)  Report  to  the e Board.  As  s uch, relevant t data and info ormation  was  collected up to the 

year  2025.  N Needs emergin ng over the n ext  10  years  a and requiring g coordinated regional plan nning may  be further 

assessed as  p part of the IE SO-led SA, w which will det termine the ap ppropriate reg gional plannin ng approach: IRRP, 

RIP, and/or local  plannin ng.  This NA i included  a  stu udy of transm mission system m connection  f facilities capa ability, 

which cover rs station load ding, thermal and voltage a analysis as we ell as a review w of  system re eliability,  ope erational 

issues such a as load  restor ration, and ass sets approach hing end-of-us seful-life.  

4.  INPPUTS/DATA  

Study  team  p participants, iincluding rep resentatives f from  LDCs, th he Independe ent Electricity y System Ope erator 

(IESO), and  Hydro One t transmission p provided  info ormation  for  th he Niagara R Region. The in nformation  inc cluded: 

historical loa ad, load forec cast,  conserva ation and dem mand managem ment (CDM) and distribute ed generation n (DG)  

information, , load restorat tion data, and d performance e information  including  ma ajor equipmen nt approachin ng end-

of-useful life fe. 

5.  NEEEDS ASSESSSMENT METTHODOLOG Y   

The assessm ment’s primary y objective w was to identify y the electrical l infrastructur re needs and system  perfor rmance 

issues in the e Region over r the study per riod  (2015  to  2024).  The  a assessment rev viewed availa able informat ion, 

load forecas ts and include ed single con tingency anal lysis  to  confir rm needs,  if  a and when requ uired. See Sec ction 5 

for further d details.  
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6.  RESSULTS  

Transmissioon Needs  

A.  Transmmission  Linees & Ratings 

The 230kVV and 115kV  llines are adeqquate over thee study  periodd with a sectioon of  115kV ccircuit 

Q4N beingg the exception.  

B.  230 kVV and  115 kVV Connectionn Facilities 

The 230kVV and 115kV  cconnection  faacilities in thiss region are aadequate overr the study perriod. 

System  Reliability, Operaation and Resstoration Reviiew  

There are noo known issuees with systemm reliability,  ooperation  andd restoration iin the Niagaraa region.  

Aging Infrasstructure / Reeplacement Pllan 

Within the rregional  plannning  time  horiizon, the folloowing sustainnment  work  iss currently plaanned by   Hyydro One 

in the regionn: 

x   DeCew Falls SS: Circuit Breaker Replacement (2017) 

x   Sir Adam  Beck SS #1: 115kV Refurbishment Project (2018)  

x   115kV Q11/Q12S Line Refurbishment from Glendale  TS to Beck SS #1 (2019)  

x   Carlton TS: Swittchgear Replacement (2020) 

x   Sir Adam  Beck SS #2: 230kV Circuit Breakers Replacement (2020) 

x   Glendale TS: Station Refurbishment and Reconfiguration (2021)  

x   Stanley  TS:  Station Refurbishment  (2021) 

x   Thorold TS: Transformer Replacement (2021)  

x   Crowland TS: Transformer Replacement  (2021)  

Based on t the findings of  the  Need ds Assessme ent, the stud dy team reco ommends th hat thetherm mal  

overloadin ng of 115kV  circuit Q4N N shouldbe further asse essed as par rt of a Loca al Plan. No f further 

regional co oordination or planning g is require d. 
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1 Introduction 

This NNeeds Assesssment (NA) reeport provides a summary of needs thatt are emergingg in the 

Niagaara Region (“RRegion”) oveer the next tenn years. The ddevelopment oof the NA repport is in 

accorddance with thhe regional plaanning processs as set out iin the Ontarioo Energy Boarrd’s (OEB) 

Transsmission Systeem Code (TSSC) and Distriibution Systemm Code (DSCC) requiremennts and the 

“Planning Process Working Grooup (PPWG) Report to thee Board”. 

The ppurpose of thiss NA is to unndertake an assessment of tthe Niagara RRegion to idenntify any  nearr  

term  aand/or emergiing needs in tthe area and ddetermine if thhese needs  reequire a “locaalized” wires 

only  ssolution(s) in the near-termm and/or a cooordinated regiional planninng assessmentt. Where a 

local wwires only  soolution is  neceessary  to  addrress the needss, Hydro One, as transmitteer, with Locaal 

Distriibution Comppanies (LDC) or other connnecting custommer(s), will fufurther undertaake planning 

assesssments to devvelop options and recommeend a solutionn(s). For  needds that requiree further 

regionnal planning aand  coordinattion,  the Indeppendent Electtricity  Systemm Operator (IEESO) will 

initiatte the Scopingg  Assessmentt (SA) process to determinne whether  an IESO-led Inttegrated 

Regioonal Resourcee Planning (IRRRP) process,, or the transmmitter-led Reggional Infrasttructure Plan  

(RIP) process (wires solution), oor both are reequired. The SSA may  also rrecommend thhat local 

plannning between tthe transmitteer and affectedd LDCs be unndertaken to aaddress certaiin local type 

of neeeds if straightt forward wirees solutions can address a nneed. Ultimaately, assessmment and 

findinngs of the locaal plans are inncorporated inn the RIP for the region. 

This rreport was preepared by thee Niagara Reggion NA studyy team (Tablee 1) and led bby the 

transmmitter, Hydro One Networkks Inc. The reeport capturess the results oof the assessmment based onn 

informmation providded by LDCs, and the Independent Elecctricity Systemm Operator (IESO). 
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Tablee 1: Study Teeam Participants for Niaggara Region ' 

No. Company 
1 Hydro One NNetworks Incc. (Lead Transsmitter) 
2 Independentt Electricity SSystem Operator 
3 Canadian Niiagara Power Inc. 
4 Grimsby Powwer Inc. 
5 Haldimand CCounty Hydroo Inc 
6 Horizon Utilities Corp. 
7 Hydro One NNetworks Incc. (Distributioon) 
8 Niagara Penninsula Energyy Inc. 
9 Niagara on tthe Lake Hyddro Inc. 
10 Welland Hyydro Electric SSystem Corp. 

2 Regional Issue / Triggger 

The NNA for the Ni agara Regionn was triggere d in responsee to the OEB’ s Regional Innfrastructure 

Plannning process aapproved in AAugust 2013. TTo prioritize aand manage tthe regional pplanning 

process, Ontario’s 21 regions wwere assigned to one of threee groups. Thhe NA for Grooup 1 Regionss 

is commplete and haas been initiateed for Group 2 Regions. TThe Niagara RRegion belon gs to Group 33. 

3 Scope of Needs Asseessment 

This NNA covers thee Niagara Reggion over an assessment p eriod of 20155 to 2024.  Thhe scope of thhe 

NA inncludes a reviiew of transmmission systemm connection facility capabbility which c covers 

transfformer stationn capacity, theermal capacityy, and voltagee performancce. System relliability, 

operational issues such as load rrestoration, and asset replaacement planss were also brriefly 

reviewwed as part off this NA. 

3.1  Niagara RRegion Desccription andd Connectioon Configurration 

For reegional plann ing purposes,, the Niagara region includdes the City of Port Colborrne, City of 

Wellaand, City of TThorold, City of Niagara Faalls, Town of Niagara-on-tthe-Lake, Cityy of St. 

Cathaarines, Town oof Fort Erie, TTown of Linccoln, Townsh hip of West Liincoln, Townn of Grimsby, 

Townnship of Wainnfleet, and Towwn of Pelhamm. Haldimandd County has aalso been inclluded in the 
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regionnal infrastructture planningg  needs assesssment for Niaggara region.  A map of thee region is 

shownn below in Fi gure 1.  

Figure 1: NNiagara Regioon Map 

Electrrical supply fofor this regionn is provided tthrough a netwwork of 230kkV and 115kVV transmissionn 

circuiits supplied mmainly by the llocal generatiion from Sir AAdam Beck ##1, Sir Adam Beck #2, 

Deceww Falls GS, TThorold GS annd the autotraansformers at Allanburg TSS. 

Bulk supply is provvided throughh the 230kV ccircuits (Q23BBM, Q24HMM, Q25BM, Q226M, Q28A, 

Q29HHM, Q30M, annd Q35M) froom Sir Adamm Beck #2 SS.   These circu uits connect thhis region to 

Hami lton/Burlington. 
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The NNiagara Regioon has the folllowing local ddistribution c companies (LDDC): !  

x Canadian NNiagara Poweer Inc. 

x Grimsby PPower Inc. 

x Haldimandd County Hyddro Inc. 

x Horizon UUtilities 

x Hydro Onee Distributionn Inc. 

x Niagara Peeninsula Enerrgy Inc. 

x Niagara onn the Lake Hyydro Inc. 

x Welland HHydro Electricc System Corpporation 

Largee transmissionn connected customers in thhe area will nnot actively p articipate in tthe regional 

plannning process, hhowever theirr load forecassts will used inn determiningg regional suppply needs. 

Tablee 2: Transmiission Lines aand Stations in Niagara RRegion 

115kkV circuits 230kV circuuits Hydrro One Transsformer Statioons 
Custom 

Transfo 

mer 

ormer Stationns 

Q3N 

Q11 

Q2A 

A37 

D10 

D3A 

A7C 

N, Q4N, 

S, Q12S, 

AH, A36N, 

N, D9HS, 

S, D1A, 

A, A6C, 

C,C1P, C2P 

Q23BM, 

Q24HM, 

Q25BM, Q2 

Q28A, Q29H 

Q30M, Q35 

Q21P, Q22P 

26M, 

HM, 

5M, 

P 

Allan 

Niag 

Vans 

Glen 

Dunv 

Beam 

SS # 

Crow 

nburg TS*, S 

gara Murray T 

sickle TS, Ca 

ndale TS, Bun 

ville TS, Vine 

msville TS, S 

#1, Sir Adam B 

wland TS, Por 

Stanley TS, 

TS, Thorold T 

arlton TS, 

nting TS, 

eland TS, 

ir Adam Beck 

Beck SS #2, 

rt Colborne T 

TS, 

k 

TS 

Niagara 

#1 and 

CNPI S 

CNPI S 

CNPI S 

Kalar M 

West M 

a on the Lake 

#2 MTS, 

Station 11 , 

Station 17, 

Station 18, 

MTS, Niagara 

MTS 

e 

a 

*Staations with Auutotransformmers installed )  

Page | 112  



 '

 

 

 

   

   

 

 

 

 

 

 

Needss Assessment RReport – Niagarra Region April 30, 20116  

Figurre 2: Simplifiied Niagara RRegional Plaanning Electrrical Diagramm 
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4 Inputs annd Data 

In ordder to conductt this Needs AAssessment, sstudy team paarticipants proovided the folllowing 

informmation and daata to Hydro OOne: 

x Actual 20113 regional cooincident peaak load and st tation non-coiincident peakk load provideed 
by IESO; 

x Historical (2012-2014) net load andd gross load  forecast (20115-2024 provvided by LDCCs 
and other TTransmissionn connected cuustomers; 

x Conservatiion and Demmand Manage ment (CDM)) and  Distribuuted Generattion (DG) datta 
provided bby IESO; 

x Any knowwn reliability aand/or operatiing issues connditions identtified by LDCCs or the IESOO; 
x Planned traansmission annd distributioon investmentts provided byy the transmittter and LDCCs, 

etc. 

4.1  Load Forrecast 

As peer the data proovided by the study team, tthe gross loadd in region is expected to ggrow at an 

averagge rate of appproximately 00.61% annuallly from 2015--2024. 

The nnet load forecaast takes the ggross load forrecast and appplies the plannned CDM tarrgets and DG 

contriibutions. Witth these factorrs in place, thhe total regionnal load is exppected to decrrease at an 

averagge rate of appproximately 00.26% annuallly from 2015--2024. 

5  Needs A ssessment MMethodologyy 

The fofollowing metthodology andd assumptionss are made in n this Needs AAssessment: 

1. The Regioon is summer ppeaking so thhis assessmentnt is based on summer peakk loads. 

2. Forecast looads are proviided by the RRegion’s LDCCs. 

3. Load data for the industtrial customerrs in the regioon were assummed to be connsistent with 

historical lloads. 

4. Accountinng for (2), (3),, above, the grross load foreecast and a neet load foreca st were 

developed. The gross looad forecast iis used to devvelop a worst case scenarioo to identify 

needs. Whhere there are issues, the neet load foreca st which accoounts for CDMM and DG aree 

analyzed too determine i f the needs caan be deferredd. A gross annd net non-cooincident peakk 

load forecaast was used tto perform th e analysis forr this report. 
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5. Review immpact of any oon-going and//or planned deevelopment pprojects in thee Region 

during the study period . 

6. Review annd assess impaact of any crittical/major ellements plannned/identifiedd to be 

replaced att the end of thheir useful liffe such as autootransformerss, cables, and stations. 

7. Station cappacity adequaacy is assessedd by compari ing the non-cooincident peaak load with 

the station ’s normal plaanning supplyy capacity assuuming a 90%% lagging powwer factor for 

stations haaving no low-voltage capaccitor banks orr the historicaal low voltagee power factorr, 

whicheverr is more consservative.  Forr stations havving low-voltaage capacitor banks, a 95%% 

lagging poower factor waas assumed o r the historicaal low-voltag ge power factoor, whicheverr 

is more co nservative. NNormal planning supply cappacity for trannsformer statiions in this 

Region is ddetermined byy the summerr 10-Day Limmited Time Raating (LTR). Summer LTRR 

ratings we re reviewed to assess the wworst possiblee loading scennario from a rratings 

perspective. 

8. Extreme wweather scenarrio factor at 11.037 was alsoo assessed forr capacity plaanning over thhe 

study termm. 

9. To identifyy emerging neeeds in the Reegion and dettermine whethher or not furrther 

coordinateed regional plaanning shouldd be undertakken, the studyy was performmed observingg 

all elemen ts in service aand only one element out oof service. 

100. Transmissiion adequacyy assessment iis primarily b ased on, but iis not limited to, the 

following criteria: 

x With aall elements inn service, the system is to bbe capable off supplying foorecast 

demannd with equipmment loading within continnuous ratingss and voltagess within 

normaal range. 

x With oone element oout of service,, the system iss to be capab le of supplyinng forecast 

demannd with circuit loading withhin their summmer long-termm emergency (LTE) 

ratingss. Thermal limmits for transsformers are aacceptable usiing summer loading with 

summeer 10-day LT R. 

x All voltages must bbe within pre aand post conttingency rangges as per Onttario Resource 

and Trransmission AAssessment CCriteria (ORTAAC) criteria. 

x With oone element oout of service,, no more thann 150 MW off load is lost bby 

configguration. Withh two elementts out of serviice, no more tthan 600 MWW of load is 

lost byy configuratioon. 
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x 	  With ttwo elements out of servicee, the system is capable off meeting the load 

restoraation time limmits as per ORRTAC criteriaa. 

6 Results 

6.1  Transmisssion Capaccity Needs  

230/115 kV Autottransformerss  

The 2230/115kV traansformers suupplying the rregion are adeequate for loss of single unnit. 

Transmission  Linnes & Rating s 

The 2230 kV circuitts supplying tthe Region ar e adequate ovver the study period for thee loss of a 

singlee 230 kV circuuit in the Reggion.  

The 1 15 kV circuitts supplying tthe Region ar e adequate ovver the study !period with QQ4N as an  

excepption betweenn Sir Adam Beeck SS #1 x PPortal Junctionn.  

230 kkV and  115 kkV Connectioon Facilities 

A stattion capacity assessment wwas performedd over the stuudy period forr the 230 kV aand 115 kV 

transfformer stationns in the Regi on using the sstation summmer peak load forecast provvided by the 

study team. All staations in the aarea have adeequate supply capacity for the study period even in 

the evvent of extremme weather sccenario. 

6.2  System RReliability, OOperation aand Restorattion    

6.2.1 Load Resstoration 

Load restoration iss adequate in tthe area and mmeet the ORTTAC load resttoration criterria. 

The nneeds assessmment did not iddentify any addditional issuees with meetiing load restooration as per 

the O RTAC load restoration criiteria. 

6.2.2  Thermal Overloadinng on Q4N  SSection  

Underr high generaation scenarios at Sir Adamm Beck GS #11, the loading on the Beck SSS #1 x Portaal 

Junction section (eegress out fromm the GS) of 115kV circuiit Q4N can exxceed circuit ratings. Hydrro 

One aalready has pllans to addresss this issue ass part of the BBeck SS #1 RRefurbishmentt Project. 
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6.2.3  Power Faactor at Thoorold TS 

A feww instances (<<54 hours / yeear) of power factor below 0.9 (betweenn 0.89 - 0.9) wwere observedd 

at the HV side of TThorold TS. HHydro One Diistribution wi ll investigate these instancces and work 

with DDistribution ccustomers to aaddress. 

7 Aging Inffrastructure and Replaacement Plaan of Majorr Equipment 

Hydroo One reviewwed the sustainnment initiativves that are cuurrently plannned for the reeplacement off 

any auutotransformeers and powerr transformer s during the sstudy period.  At this time,, the followinng 

sustaiinment work iis planned at the followingg stations: 

x DeCew Faalls SS Circuitt Breaker Repplacement (20017) 

x Sir Adam BBeck SS #1 1115kV Refurbbishment Projject (2018) 

x 115kV Q11/Q12S Line Refurbishmeent from Glenndale TS to Beck SS #1 (20019) 

x Carlton TSS; Switchgearr Replacemennt (2020) 

x Sir Adam BBeck SS #2 2230kV Circuitt Breakers Reeplacement (22020) 

x Glendale TTS; Station Reefurbishmentt and Reconfigguration (20221) 

x Stanley TSS; Station Reffurbishment (2021) 

x Thorold T S; Transformmer Replacemment (2021) 

x Crowland TS; Transformmer Replacemment (2021) 

8 Recommendations 

Basedd on the findinngs and discuussion in Sect ion 6 and 7 o f this report, the study teamm 

recommmends that nno further reg ional coordinnation or furthher planning iis required. Thhe region willl 

be reaassessed with in five years aas part of the next planningg cycle. 

9 Next Stepps 

No fuurther Regionaal Planning iss required at tthis time. Thee Niagara Reggion Regionall Planning wi ll 

be reaassessed durinng the next pllanning cycle or at any timme should unfooreseen condiitions or needds 

warraant to initiate tthe regional pplanning for thhe region. 
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Appendix A: Non-Coincident Winter Peak Load Forecast '  



 

 

                           

                         

                                             
                                      

                                    

                                             
                                      

                                  

                                             
                                      

                                     

                                             
                                      

                                     

                                             
                                      
                                        

                                             
                                        

                                      

                                             
                                      

                                     

                                             

                                    

                                     

              
             

        
               

              

        

               

             

        
               

             

        
               

             

        
               

                

        
                

               

        

               
             

        
              

             

Transformer   Station   
Name   Customer Data (MW) Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Allanburg TS Net Load Forecast 33.4 35.4 29.6 
Hydro One Gross Peak Load 31.1 31.3 31.4 31.6 32.0 32.4 32.6 32.7 32.9 33.1 
NPEI ‐ Embedded Gross Peak Load ‐ DG ‐ CDM 30.8 30.7 30.6 30.4 30.4 30.5 30.5 30.5 30.5 30.5 

Beamsville TS Net Load Forecast 53.6 55.9 49.0 

Hydro One Gross Peak Load 54.9 55.6 56.8 58.0 59.2 59.4 59.6 59.8 60.0 60.2 
Grimsby   Power,   NPEI ‐
Embedded   Gross Peak Load ‐ DG ‐ CDM 

54.1 54.2 55.0 55.5 56.1 55.8 55.6 55.5 55.4 55.3 

Bunting TS Net Load Forecast 58.3 55.9 49.6 
Horizion Utilities Gross Peak Load 53.1 53.3 53.4 53.5 53.7 53.8 53.9 54.1 54.2 54.3 

Gross Peak Load ‐ DG ‐ CDM 52.5 52.1 51.8 51.4 51.0 50.7 50.5 50.3 50.2 50.1 

Carlton TS Net Load Forecast 100.1 98.3 76.7 
Horizion Utilities Gross Peak Load 78.4 79.5 79.7 79.9 80.1 80.3 80.5 80.7 80.9 81.1 

Gross Peak Load ‐ DG ‐ CDM 77.6 77.8 77.5 76.8 76.1 75.7 75.4 71.6 71.4 71.2 

Crowland TS Net Load Forecast 89.1 93.6 74.6 
Welland Hydro Gross Peak Load 75.2 77.5 78.5 80.0 81.0 82.0 83.0 84.0 85.0 86.0 
Hydro One, CNPI ‐ Embedded Gross Peak Load ‐ DG ‐ CDM 70.4 71.9 72.3 72.9 73.0 73.3 73.8 74.2 74.8 75.3 

Dunnville TS Net Load Forecast 25.3 27.0 24.1 
Haldimand County Hydro Gross Peak Load 24.1 24.3 24.4 24.5 24.7 24.9 25.0 25.1 25.2 25.4 
Hydro One ‐ Embedded Gross Peak Load ‐ DG ‐ CDM 19.8 19.7 19.6 19.4 19.4 19.3 19.3 19.3 19.3 19.3 

Glendale TS Net Load Forecast 61.5 59.1 60.1 

Horizion Utilities Gross Peak Load 66.5 62.5 62.6 62.8 62.9 63.1 63.2 63.4 63.5 63.7 
Gross Peak Load ‐ DG ‐ CDM 65.7 61.0 60.7 60.2 59.7 59.3 59.1 58.9 58.8 58.6 

Kalar MTS Net Load Forecast 39.5 38.6 33.9 
NPEI Gross Peak Load 39.8 40.0 40.2 40.4 40.6 40.8 41.0 41.2 41.4 41.6 

Gross Peak Load ‐ DG ‐ CDM 39.4 39.2 39.1 38.8 38.6 38.5 38.4 38.4 38.4 38.4 



 

 

   
                             

                         

                                               

                                      

                                    

                                                     

                                          

                                     

                                                     

                                          

                                     

                                               

                                      

                                      

                                             

                                    

                                     

                                                

                                    

                                     

                                                

                                    

                                     

                                                

                                    

                                     

             
    

             

         
               

              

            
                 

             

            
                 

             

         

               
               

        
              

             

        
              

             

        
              

             

        
              

             

Transformer Station Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 
Name Customer Data (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Niagara Murray TS Net Load Forecast 97.0 101.7 90.2 
Hydro One Gross Peak Load 89.7 90.0 90.4 90.7 91.0 91.4 91.7 92.0 92.4 92.7 
NPEI ‐ Embedded Gross Peak Load ‐ DG ‐ CDM 88.9 88.3 88.0 87.4 86.9 86.5 86.3 86.2 86.1 86.0 

Niagara On the Lake #1 MTS Net Load Forecast 23.8 22.3 22.3 
Niagara On the Lake Gross Peak Load 24.9 25.3 25.7 26.1 26.5 26.9 27.3 27.7 28.1 28.5 

Gross Peak Load ‐ DG ‐ CDM 24.7 24.8 25.0 25.1 25.2 25.3 25.6 25.8 26.1 26.3 

Niagara On the Lake #2 MTS Net Load Forecast 20.7 22.6 18.3 
Niagara On the Lake Gross Peak Load 18.9 19.2 19.5 19.8 20.1 20.4 20.7 21.0 21.3 21.7 

Gross Peak Load ‐ DG ‐ CDM 18.8 18.8 19.0 19.0 19.1 19.2 19.4 19.6 19.8 20.0 

Niagara West MTS Net Load Forecast 47.5 43.5 35.7 

Grimsby Power Gross Peak Load 35.8 35.9 36.1 36.5 36.7 37.0 37.2 37.6 37.8 38.1 
NPEI Embedded Gross Peak Load ‐ DG ‐ CDM 34.4 34.2 34.0 34.0 33.8 31.2 31.2 31.4 31.4 31.5 

Stanley TS Net Load Forecast 59.8 58.9 52.4 
NPEI Gross Peak Load 52.7 52.9 53.1 53.3 53.5 53.7 53.9 54.1 54.3 54.5 

Gross Peak Load ‐ DG ‐ CDM 52.1 51.7 51.5 51.1 50.8 50.5 50.4 50.3 50.3 50.2 

Station 17 TS Net Load Forecast 16.1 16.6 
CNP Gross Peak Load 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 

Gross Peak Load ‐ DG ‐ CDM 16.4 16.2 16.1 15.9 15.8 15.6 15.5 15.5 15.4 15.3 

Station 18 TS Net Load Forecast 32.3 35.2 
CNP Gross Peak Load 35.2 37.7 40.2 40.2 40.2 40.2 40.2 40.2 40.2 40.2 

Gross Peak Load ‐ DG ‐ CDM 34.8 36.9 39.1 38.6 38.2 37.9 37.7 37.4 37.3 37.1 

Port Colborne TS Net Load Forecast 40.2 35.7 
CNP Gross Peak Load 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 

Gross Peak Load ‐ DG ‐ CDM 30.3 30.0 29.8 29.4 29.1 28.9 28.7 28.5 28.4 28.2 



 

 

   
                             

                         

                                             

                                      

                                     

                                             

                                      

                                     

                                             

                                      

                                    

 

 

             
    

             

        
               

             

        
               

             

        
               

              

Transformer Station Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 
Name Customer Data (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Thorold TS Net Load Forecast 20.1 21.3 18.4 
Hydro One Gross Peak Load 21.3 21.5 21.6 21.7 22.0 22.2 22.4 22.5 22.6 22.7 

Gross Peak Load ‐ DG ‐ CDM 21.1 21.1 20.9 20.8 20.9 20.9 20.9 20.9 20.9 20.9 

Vansickle TS Net Load Forecast 46.3 53.3 43.7 
Horizion Utilities Gross Peak Load 44.1 44.5 44.6 44.8 44.9 45.0 45.1 45.2 45.3 45.4 

Gross Peak Load ‐ DG ‐ CDM 43.7 43.6 43.4 43.0 42.7 42.4 42.2 42.1 42.0 41.9 

Vineland TS Net Load Forecast 17.4 17.0 17.0 
Hydro One Gross Peak Load 21.9 22.3 22.4 22.7 23.1 23.5 23.8 24.0 24.3 24.5 
NPEI ‐ Embedded Gross Peak Load ‐ DG ‐ CDM 21.7 21.8 21.8 21.8 22.0 22.2 22.3 22.4 22.5 22.6 
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Appeendix B: Accronyms 

BES Buulk Electric Sysstem 

BPS Buulk Power Systtem  

CDM Coonservation andd Demand Mannagement  

CIA Cuustomer Impactt Assessment  

CGS Cuustomer Generaating Station 

CTS Cuustomer Transfformer  Station   

DESNN Duual Element Sppot  Network  

DG Diistributed Geneeration  

DSC Diistribution Systtem  Code  

GS Geenerating Statioon 

HVDSS Hiigh  Voltage  Di stribution Statiion  

IESO  Inddependent  Elecctricity Systemm Operator  

IRRP  Inttegrated Regio nal Res ource  PPlanning 

kV Kiilovolt  

LDC Loocal Distributioon Company  

LTE Loong Term  Emerrgency   

LTR  Limmited  Time Raating 

LV Loow-voltage  

MW Meegawatt  

MVA Meega Volt-Ampeere  

NERCC Noorth American Electric Reliabbility Corporattion   

NGS Nuuclear Generatiing Station  

NPCCC Noortheast Power r Coordinating  Council  Inc.  ! 

NA Neeeds Assessme nt  

OEB Onntario  Energy BBoard  

ORTAAC Ontario  Ressource and Traansmission Asssessment Criterria 

PF Poower Factor  

PPWGG Plaanning  Processs Working  Grooup 

RIP Reegional  Infrastrructure  Planninng 

SIA Syystem  Impact AAssessment 

SS Swwitching  Stationn  

TS  Transformer Stattion 

TSC  Tr  ansmission Syy stem  Code  

ULTCC Unnder Load Tap Changer  
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Niagara on the Lake Hydro Inc. 

Welland Hydro Electric System Corp. 
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Disclaimer 

This Local Planning Report was prepared for the purpose of developing wires options and 
recommending a preferred solution(s) to address the local needs identified in the Needs 
Assessment (NA) report for the Niagara Region that do not   require further coordinated regional  
planning.  The  preferred  solution(s) that have been identified  through this Local Planning Report 
may be reevaluated based on the findings of further analysis. The load forecast and results 
reported in this Local Planning Report are based  on the information and assumptions provided by  
study team participants.  

Study team participants, their respective affiliated organizations, and Hydro One Networks Inc. 
(collectively, “the Authors”) make no representations or warranties (express, implied, statutory 
or otherwise) as to the Local Planning Report or its contents, including, without limitation, the 
accuracy or completeness of the information therein and shall not, under any circumstances 
whatsoever, be liable to each other, or to any third party for whom the Local Planning Report 
was prepared (“the Intended Third Parties”), or to any other third party reading or receiving the 
Local Planning Report (“the Other Third Parties”), for any direct, indirect or consequential loss 
or damages or for any punitive, incidental or special damages or any loss of profit, loss of 
contract, loss of opportunity or loss of goodwill resulting from or in any way related to the 
reliance on, acceptance or use of the Local Planning Report or its contents by any person or 
entity, including, but not limited to, the aforementioned persons and entities. 
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LOCAL PLANNING EXECUTIVE SUMMARY  

REGION Niagara Region (“Region”) 
LEAD Hydro One Networks Inc. (“Hydro One”) 
START DATE 16 May 2016 END DATE 1 November 2016 

1.  INTRODUCTION  

The purpose of this Local Planning (“LP”) report is to develop and recommend a preferred wires solution that 
will address the local needs identified in the Needs Assessment (NA) report for  the  Niagara  Region.  The  
development of the LP report is in accordance with the regional planning process as set out in the Planning 
Process Working Group (“PPWG”) Report to the Ontario Energy Board’s (“OEB”) and mandated by the 
Transmission System Code (“TSC”) and Distribution System Code (“DSC”). 

2. LOCAL NEEDS REVIEWED IN THIS REPORT 

This report reviewed the potential thermal rating violation for the Beck SS #1 x Portal Junction section of the 
115kV Q4N circuit (egress out from Sir Adam Beck GS #1). 

3. OPTIONS CONSIDERED 

The following  options were considered: 
x   Option 1: Status Quo  
x   Option 2: Uprate Circuit Section 

4. PREFERRED SOLUTIONS 

Option 2 is the preferred option. The uprating of limiting section of the circuit is included in Hydro One’s 
Sustainment plan. 

5. RECOMMENDATIONS 

It is recommended that the circuit section upgrade proceed with current with an expected in-service date of  
December 2019. 
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1 Introduction 

The Needs Assessment (NA) for the Niagara Region (“Region”) was triggered in response to the Ontario 
Energy Board’s (OEB) Regional Infrastructure Planning process approved in August 2013. The NA for 
the Niagara Region was prepared jointly by the study team, including LDCs, Independent Electric 
System Operator (IESO) and Hydro One. The NA report can be found on Hydro One’s Regional 
Planning website. The study team identified needs that are emerging in the Region over the next ten 
years (2015 to 2024) and recommended that they should be further assessed through the transmitter-led 
Local Planning (LP) process. 

As part of the NA report for the Niagara Region, it identified  that  under  high  generation  scenarios  at  Sir  
Adam Beck GS #1, the loading on the Beck SS #1 x Portal Junction section (egress out from  the GS) of 
115kV circuit Q4N can exceed circuit ratings in IESO’s System Impact Assessment for the Sir Adam  
Beck-1 GS – Conversion of units G1 and G2 to 60 Hz  

This Local Planning report was prepared by Hydro One Networks Inc. (“HONI”). This report captures 
the results of the assessment based on information provided by LDCs and HONI. 

2 Regional Description and Circuit Q4N Description 

Sir Adam Beck GS #1 is an 115kV hydroelectric generating station located on the Niagara Escarpment 
north of Niagara Falls in Queenston. Geographically, it roughly borders Highway 405 and the Canadian-
American border via the Niagara River. 

Electrical supply from Sir Adam Beck GS #1 is currently provided through eight (8) OPG generators 
connected to Hydro One’s 115kV solid ‘E’ bus inside the station. Supply to the local 115kV area is 
delivered via five (5) Hydro One circuits (Q2AH, Q3N, Q4N, Q11S, Q12S) from 115kV ‘E’ bus within 
the power house. The 115 kV ‘E’ bus serves as a switching station for the Hydro One network as well as 
a connection facility for OPGI’s generators. The generators, transformers and circuits on the ‘E’ bus are 
sectionalized via switches. 

A single line diagram is shown of the 115 kV system originating from the 115kV Sir Adam Beck GS #1 
in Figure 1. 
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Figure 1: Single Line Diagram – Niagara Region 115kV System 

From the NA report for the Niagara Region, a possible thermal limit issue on a section of the circuit Q4N 
was identified. Q4N is an approximately 9 km long, 115kV radial circuit from Sir Adam Beck GS #1, 
supplying Stanley TS and Niagara Murray TS. 

The section of Q4N identified in the NA comprises of the section from Sir Adam Beck GS #1 to Portal 
Junction. This section of circuit is shown in Figure 2. 
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Figure 2: Single Line Diagram – Q4N from Beck #1 SS to Portal Junction 

3 Local Niagara Need (Q4N) 

In the past decade, OPG has been steadily increasing the power output of their generators with station 
upgrades. 

In the IESO SIA for “Sir Adam Beck-1 GS – Conversion of units G1 and G2 to 60 Hz” it was identified 
that the thermal loading on circuit section Q4N from Beck #1 SS to Portal junction exceeds its continuous 
rating by 109.6% at total generation output of Sir Adam Beck #1 GS. This study was based on 2018 
summer peak demand with high generation dispatch in the 115 kV transmission system in the vicinity 
with the existing 8 generators and 2 future generators (G1 and G2) at full output. This thermal loading is 
based on an ambient 35ºC temperature condition with 4 km/hr wind speed during daytime.  

Reducing the generation output of Sir Adam Beck #1 GS from its maximum capacity of 556 MW to 509 
MW reduces the loading on Q4N (Beck #1 SS by Portal Junction) to below its continuous rating. 
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4 Study Result / Options Considered 

The conductor on a 64m  section of the 115kV circuit Q4N between  Sir Adam  Beck SS #1  and  Portal Jct. 
is comprised of 605.0  kcmil aluminum, 54/7  ACSR.  The continuous rating for this type of conductor  at 
93oC is 680A.  The options  considered are outlined  below. 

4.1   Option 1: Status Quo 
Status Quo is not an option because there is a risk that for  maximum generation dispatch in extreme  
weather conditions. Under these conditions generation would have to be curtailed to meet line thermal 
rating requirements and thus causing financial losses to customer. 

4.2 Option 2: Uprate Conductor Section  
Hydro One has plans already  in  place to replace the existing section of  conductor with a 910A  continuous 
rated conductor at 93oC as part of their Beck #1 SS Refurbishment project.  This will enable  this section 
of circuit to meet all pre and post contingency  thermal limits during max generation  and  under  extreme  
weather conditions.  

5 Recommendations 

It is recommended that Hydro One continues with their sustainment plans (Option 2) on replacing the 
section of the 115kV circuit Q4N between Sir Adam Beck SS #1 and Portal Jct. with a larger ampacity 
conductor (increase of 680A to 910A). 

The expected in-service date for this conduction section upgrade is December 2019. 

6 References 

i) Planning Process Working Group (PPWG) Report to the Board: The Process for Regional 
Infrastructure Planning in Ontario – May 17, 2013 

ii) IESO Ontario Resource and Transmission Assessment Criteria (ORTAC) – Issue 5.0 
iii) Needs Assessment Report Niagara Region 
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Local Planning Report – Q4N Thermal Overload            November 11th, 2016 

Appendix A: Load Forecast 

Transformer   Station   
Name   Customer Data (MW) Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Allanburg TS Net Load Forecast 33.4 35.4 29.6 
Hydro One, 
NPEI ‐ Embedded 

Gross Peak Load 31.1 31.3 31.4 31.6 32.0 32.4 32.6 32.7 32.9 33.1 
Gross Peak Load ‐ DG ‐ CDM 30.8 30.7 30.6 30.4 30.4 30.5 30.5 30.5 30.5 30.5 

Beamsville TS Net Load Forecast 53.6 55.9 49.0 
Hydro One & NPEI, 
Grimsby Power, NPEI ‐ Embedded 

Gross Peak Load 54.9 55.6 56.8 58.0 59.2 59.4 59.6 59.8 60.0 60.2 
Gross Peak Load ‐ DG ‐ CDM 54.1 54.2 55.0 55.5 56.1 55.8 55.6 55.5 55.4 55.3 

Bunting TS Net Load Forecast 58.3 55.9 49.6 

Horizion Utilities Gross Peak Load 53.1 53.3 53.4 53.5 53.7 53.8 53.9 54.1 54.2 54.3 
Gross Peak Load ‐ DG ‐ CDM 52.5 52.1 51.8 51.4 51.0 50.7 50.5 50.3 50.2 50.1 

Carlton TS Net Load Forecast 100.1 98.3 76.7 

Horizion Utilities Gross Peak Load 78.4 79.5 79.7 79.9 80.1 80.3 80.5 80.7 80.9 81.1 
Gross Peak Load ‐ DG ‐ CDM 77.6 77.8 77.5 76.8 76.1 75.7 75.4 71.6 71.4 71.2 

Crowland TS Net Load Forecast 89.1 93.6 74.6 
Welland Hydro & Hydro One, 
CNPI ‐ Embedded 

Gross Peak Load 75.2 77.5 78.5 80.0 81.0 82.0 83.0 84.0 85.0 86.0 
Gross Peak Load ‐ DG ‐ CDM 70.4 71.9 72.3 72.9 73.0 73.3 73.8 74.2 74.8 75.3 

Dunnville TS Net Load Forecast 25.3 27.0 24.1 

Hydro One Gross Peak Load 24.1 24.3 24.4 24.5 24.7 24.9 25.0 25.1 25.2 25.4 
Gross Peak Load ‐ DG ‐ CDM 19.8 19.7 19.6 19.4 19.4 19.3 19.3 19.3 19.3 19.3 
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Local Planning Report – Q4N Thermal Overload            November 11th, 2016 

Transformer Station Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 
Name Customer Data (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Glendale TS Net Load Forecast 61.5 59.1 60.1 

Horizion Utilities Gross Peak Load 66.5 62.5 62.6 62.8 62.9 63.1 63.2 63.4 63.5 63.7 
Gross Peak Load ‐ DG ‐ CDM 65.7 61.0 60.7 60.2 59.7 59.3 59.1 58.9 58.8 58.6 

Kalar MTS Net Load Forecast 39.5 38.6 33.9 

NPEI Gross Peak Load 39.8 40.0 40.2 40.4 40.6 40.8 41.0 41.2 41.4 41.6 
Gross Peak Load ‐ DG ‐ CDM 39.4 39.2 39.1 38.8 38.6 38.5 38.4 38.4 38.4 38.4 

Niagara Murray TS Net Load Forecast 97.0 101.7 90.2 

Hydro One & NPEI Gross Peak Load 89.7 90.0 90.4 90.7 91.0 91.4 91.7 92.0 92.4 92.7 
Gross Peak Load ‐ DG ‐ CDM 88.9 88.3 88.0 87.4 86.9 86.5 86.3 86.2 86.1 86.0 

Niagara On the Lake #1 MTS Net Load Forecast 23.8 22.3 22.3 

Niagara On the Lake Gross Peak Load 24.9 25.3 25.7 26.1 26.5 26.9 27.3 27.7 28.1 28.5 
Gross Peak Load ‐ DG ‐ CDM 24.7 24.8 25.0 25.1 25.2 25.3 25.6 25.8 26.1 26.3 

Niagara On the Lake #2 MTS Net Load Forecast 20.7 22.6 18.3 

Niagara On the Lake Gross Peak Load 18.9 19.2 19.5 19.8 20.1 20.4 20.7 21.0 21.3 21.7 
Gross Peak Load ‐ DG ‐ CDM 18.8 18.8 19.0 19.0 19.1 19.2 19.4 19.6 19.8 20.0 

Niagara West MTS Net Load Forecast 47.5 43.5 35.7 

Grimsby Power, Gross Peak Load 35.8 35.9 36.1 36.5 36.7 37.0 37.2 37.6 37.8 38.1 
NPEI Embedded Gross Peak Load ‐ DG ‐ CDM 34.4 34.2 34.0 34.0 33.8 31.2 31.2 31.4 31.4 31.5 
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Local Planning Report – Q4N Thermal Overload            November 11th, 2016 

Transformer Station Historical Data (MW) Near Term Forecast (MW) Medium Term Forecast (MW) 
Name Customer Data (MW) 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Stanley TS Net Load Forecast 59.8 58.9 52.4 

NPEI Gross Peak Load 52.7 52.9 53.1 53.3 53.5 53.7 53.9 54.1 54.3 54.5 
Gross Peak Load ‐ DG ‐ CDM 52.1 51.7 51.5 51.1 50.8 50.5 50.4 50.3 50.3 50.2 

Station 17 TS Net Load Forecast 16.1 16.6 

CNP Gross Peak Load 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 
Gross Peak Load ‐ DG ‐ CDM 16.4 16.2 16.1 15.9 15.8 15.6 15.5 15.5 15.4 15.3 

Station 18 TS Net Load Forecast 32.3 35.2 

CNP Gross Peak Load 35.2 37.7 40.2 40.2 40.2 40.2 40.2 40.2 40.2 40.2 
Gross Peak Load ‐ DG ‐ CDM 34.8 36.9 39.1 38.6 38.2 37.9 37.7 37.4 37.3 37.1 

Port Colborne TS Net Load Forecast 40.2 35.7 

CNP Gross Peak Load 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 30.8 
Gross Peak Load ‐ DG ‐ CDM 30.3 30.0 29.8 29.4 29.1 28.9 28.7 28.5 28.4 28.2 

Thorold TS Net Load Forecast 20.1 21.3 18.4 

Hydro One Gross Peak Load 21.3 21.5 21.6 21.7 22.0 22.2 22.4 22.5 22.6 22.7 
Gross Peak Load ‐ DG ‐ CDM 21.1 21.1 20.9 20.8 20.9 20.9 20.9 20.9 20.9 20.9 

Vansickle TS Net Load Forecast 46.3 53.3 43.7 

Horizion Utilities Gross Peak Load 44.1 44.5 44.6 44.8 44.9 45.0 45.1 45.2 45.3 45.4 
Gross Peak Load ‐ DG ‐ CDM 43.7 43.6 43.4 43.0 42.7 42.4 42.2 42.1 42.0 41.9 

Vineland DS Net Load Forecast 17.4 17.0 17.0 
Hydro One, 
NPEI ‐ Embedded 

Gross Peak Load 21.9 22.3 22.4 22.7 23.1 23.5 23.8 24.0 24.3 24.5 
Gross Peak Load ‐ DG ‐ CDM 21.7 21.8 21.8 21.8 22.0 22.2 22.3 22.4 22.5 22.6 
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Local Planning Report – Q4N Thermal Overload            November 11th, 2016 

Appendix B: Acronyms 

BES Bulk Electric System 
BPS Bulk Power System 
CDM Conservation and Demand Management 
CIA Customer Impact Assessment 
CGS Customer Generating Station  
CTS Customer Transformer Station  
DESN Dual Element Spot Network 
DG Distributed Generation 
DSC Distribution System Code 
GS Generating Station 
GTA Greater Toronto Area 
IESO Independent Electricity System Operator  
IRRP Integrated Regional Resource Planning  
kV Kilovolt  
LDC Local Distribution Company 
LTE Long Term Emergency   
LTR Limited Time Rating 
LV Low-voltage 
MW Megawatt 
MVA Mega Volt-Ampere 
NA Needs Assessment  
NERC North American Electric Reliability Corporation  
NGS Nuclear Generating Station 
NPCC Northeast Power Coordinating Council Inc. 
OEB Ontario Energy  Board 
OPA Ontario Power Authority 
ORTAC Ontario Resource and Transmission Assessment Criteria 
PF Power Factor 
PPWG Planning Process Working Group 
RIP Regional Infrastructure Planning  
SIA System  Impact Assessment  
SS Switching Station 
TS Transformer Station 
TSC Transmission System  Code 
ULTC Under Load Tap Changer  
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