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Q. With reference to PU26 (1999-2000), please provide copies of the Hydro 1 

application for this hearing, including pre-filed testimony, a copy of the report 2 

of Dr. Wallace Read to the Board, any follow up testimony or evidence filed 3 

by Dr. Read, and any other expert testimony filed in that proceeding. Also, 4 

please provide a copy of information request PUB-8 from the hearing. 5 

 6 

 7 

A. Attached are the following documents from the Roddickton hearing: 8 

 9 

• Hydro’s application, as amended; 10 

• a copy of the report of Dr. Wallace Read; 11 

• excerpts from the transcript of February 2, 2000 constituting additional 12 

evidence of Dr. Read; and 13 

• Hydro’s response to Information Request PUB-8. 14 



Attachment

IN THE MATTER OF the
Public Utilit esAct (the“Act”); and

AND IN THE MATTER OF an
Applicationby Newfoundlandand
LabradorHydro (~Hvdro”),
pursuantto section38 oftheAct,
for consentto decommissionits
thermalwoodchipgeneratingstation
and adieselgeneratingstation,both
situateat Roddickton.

TO: TheBoard ofCommissionersof PublicUtilities (the“Board”)

THE APPLICATION OF HYDRO SAYS THAT:

1. Hydro is a statutorybody corporateexistingpursuantto theHvdro CorporationAct. c. H-

16 oftheRevisedStatutesofNex~foundland.1990. asamended,and is a public utility

within themeaningof theAct.

Hydro ownsa 5000kW woodchiptiredgeneratingstation(the ‘woodchip fired planfl

anda 2350 kW dieselgeneratingstation(the“Roddicktondieselplant”) bothofwhich

aresituatedin theTownof Roddickton. Thesegeneratingstationsprovidedpowerand

energyto the formerlyisolatedelectricalsystemwhich servedtheRoddickionandSt.

Anthonyarea. Othersourcesof electricalgenerationfor this isolatedsystemwerea 8800

kW dieselgeneratingstationin St. Anthony anda400 kW mini-hydro plant in

Roddickton.

3. In 1996.uponthecompletionofthe 138 kilovolt transmissionline on theGreatNorthern

Peninsula,this isolatedsystemwasinterconnectedto theIslandInterconnectedGrid.

This projectwasmadeeconomicby theavailability of financialassistanceunderthe

Canada/NewfoundlandInfrastructureWorksAgreement.

4. As the costofgeneratingelectricityfrom thewoodchipfiredplantexceedsthe

incrementalcostofobtainingelectricityfrom the Island InterconnectedGrid, it was

terorifp
IC-104 NLH Attachment Page 1



Attachment

removedfrom normalproductionin 1996andhasbeenretainedin servicein astand-by

mode. During theperiodof theAutumnof 1996 to thepresent,theplanthasoperated

for very shortdurationsandon two occasionsonly. In neitheroccasionwastheplant

operatedto supply theregion’selectricalload; the loadcouldhavebeenservedfrom

othersources.

TheRoddicktondieselplanthasnot beenrequiredin orderto providepowerto the

Roddicktonareasincetheinterconnectionof theformerlyisolatedSt.

Anthony/Roddicktonsystemto theIslandInterconnectedGrid. RetainingtheRoddickton

dieselgeneratingstationin servicewould requiresignificantrepairsandrehabilitationto

thedieselunits, theassociatedequipment,and thepowerhouse.As hasbeenobservedby

thisBoardin its Reporton aReferralby theLieutenant-Governorin Council Concerning

Rural ElectricalService,themajorityofthecostsofrunningisolatedelectricalsystems

arefixedoperatingandmaintenancecosts. RetainingtheRoddicktondieselplant in

servicein astand-bymodewould requireHydro to continueincurringthesefixed

operatingandmaintenancecosts,therebyreducingtheeconomicadvantageseffectedby

theinterconnection.

6. Normally,uponinterconnection,Hydrodecommissionsall dieselgeneratingcapacity

which supportedtheformerly isolatedarea. TheSt. Anthony/Roddicktonareaelectrical

loadis situatedatthe endof a long radial transmissionline. In this case,Hydro has

decidedto retainthe8800kW dieselgenerationstationat St. Anthony asbackup

generationfor thisarea. Thecapacityof this plantis sufficientto meetatleast75%of

theforecastpeakfor this areathroughto 2008. Hydrohasdeterminedthat this is a

reasonableandprudentamountofbackupcapacityfor this interconnectedarea.

7. Decommissioningthewoodchipfired plant will resultin immediateandcontinuing

savings. In thestand-bymodetheannualoperatingandmaintenancecostsarein the

rangeof$200,000andtheannualdepreciationexpensesare$872,000. As ofDecember

31, 1999 the one-timewrite-offper thenetbook valuewould be approximately$17.6
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million whichwill eventuallyeffect areductionin t—Jvdro~sratebase. Theremaybe some

opportunitiesfor salvagewhich, if realized.would reducethewrite-offvalue.

8. Thesavingsassociatedwith decommissioningtheRoddickion dieselplant includethe

annual,non-fuel,operatingand maintenancecostswhich areestimatedto be $20,000.

Therewill also be anannualdepreciationexpensesavingof$17,000. Theone-timenet

book valuewrite-off, asofDecember31, 1999would be $158,000.

9. Hydro hasgivenwrittennoticeto theRoddicktonTownCouncil andattendedameeting

with representativesofthatCouncil on November8. 1999 to discussits plansto apply to

this Boardfor approvalto removethesefacilities from service. A copyofthis application

hasbeenprovidedto theRoddicktonTown Councilconcurrentwith this filing.

Order Requested

10. Hydro thereforeappliesfor an Orderconsentingto andapprovingtheabandonmentand

decommissioningof its Roddicktonwoodchipfired generatingstation andof its

Roddicktondieselgeneratingstation.

DATED at St. John’sin theProvinceofNewfoundlandthis / ‘~Iav of November1999.

I ,/ I’
.‘—‘...~ / //

I

GeoffreyP. Young
Solicitor for theApplicanr,
NewfoundlandandLabradorHydro.
whoseaddressfor serviceis
500ColumbusDrive, P.O. Box 12400
St. John’s,Newfoundland,AIB 4K7
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Attachment

IN THE MATTER OF
AN APPLICATION BY NEWFOUNDLAND AND LABRADOR

HYDRO UNDER SECTION 38 OF THE PUBLIC UTILITIES ACT
TO ABANDON THE RODDICKTON WOODCHIP FIRED

THERMAL GENERATING PLANT AND THE RODDICKTON
DIESEL GENERATING PLANT

ANALYSIS OF RELIABILITY OF ELECTRIC SERVICE TO THE

WHITE BAY CENTRAL AREA

SCOPE:

This reportis preparedrelying on informationprovidedbyN NewfoundlandandLabradorHydro (NLH), in their application
beforethePublicUtilities Board(PUB),andtheresponsesofNLHN to questionsraisedby thePUB in subsequentrequestsfor
information.

Thereportaddressessolely, theimpactof theabandonmentof

NJ thesetwo Roddicktongeneratingplantson thereliability ofservicein theareasdescribed.It makesno attemptto analyzeother
financialor economicreasonsthat mayhaveinfluencedthis
request.

RELIABILITY HISTORY:

TheGreatNorthernPeninsulaelectricitysupplyhasgonethrough
severalmajorchangessincethepassageof theRural
ElectrificationAct in themid ‘5 Os.Threedecisionpoints in time
influencedthereliability of that powersupplyin theWhite Bay
Centralareacomprisedof the communitiesofRoddickton,Englee,
Bide Arm, Main Brook, Conche,Croque,St. JuliensandGrandois.
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1964-1988

Local distributionsystemspoweredby dieselgeneratingplants
werebuilt in severalof thesecommunitiesandwereoperated
independentlyofeachotheruntil theendof the‘70s. During the
‘80s, aprogramwasundertakenof interconnectingcommunities
closetoRoddickton,expandingtheRoddicktonplant,and,shutting
downlocal dieselgeneration.

Subjectto goodmaintenancepracticesandagenerousreserveof
dieselcapacity,this local areapowernetworkhadahigh degreeof
reliability, however,thecostof supplyingthis servicewasvery
high.

1989-1995

In 1989the5000kW Roddicktonwoodchipthermalplantwas
constructedwhencosteffectivestudiesshowedit to be amore
economicalenergysourcethandieselplantsfor the isolated,but
newly integratedSt. Anthony-Roddicktonpowersystem.

Again, subjectto goodoperatingandmaintenancepractices,this
arrangementof generationin St. Anthony andin Roddickton,at
eitherendofa strong69 kV transmissionline provideda high
degreeof flexibility andreliability in meetingcommunities’needs.
Thecostof servicecontinuedto behigh.

1996-1999

In 1996theSt. Anthony-Roddicktoncustomerswere connectedto
theIslandtransmissionnetworkby extendingthe GreatNorthern

I
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Peninsula138 kV transmissionline northwardsalongthe western
coastto St. Anthony Airport.

Thepreferredplan for interconnectionincluded:
(a) removalfrom serviceof thewoodchip thermalplant,
(b) retirementof theRoddicktondieselplant, and,
(c) relocationof two 850 kW mobile dieselsfrom Roddicktonto
St. Anthony.

At thetime approvalwasgiven for constructionof theIslandgrid
interconnectiontwo changesto theplanwereannounced:
(a) relocationof theHawke’sBaydieselsto Roddickton,and,
(b) conversionof theRoddicktonwoodchip plantto oil fired.

Subsequentto projectapprovalthefollowing decisionsweretaken:
(a) theHawkesBay dieselswould be retainedin their present

location,and,
(b) therewould notbeaconversionto oil for thewoodchip

plant.

Fromstrictly a reliability pointofview, communitieswhich are
dependenton a singletransmissionline backedup by generation
somedistancefrom thegeographicalcenterof their load,areat
greaterrisk of havinga lessreliableservicethanonesrelying on
supportfrom local generationparticularlyin theeventof a
prolongedline outage.

As canbeseenfrom theforegoing,thereliability of thepower
supplyatanyparticulartime in the White Bay Centralareawas
highlydependenton thechoicesmadein thelocationandtypeof
generationsourcesandthetransmissionline interconnections.
Thesedecisionswereinitially takenwith a view that
interconnectingcommunitieswasnot economicallyjustified. As

I

I
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customerload increased,line extensionsand thecentralizationof
generationbecamemoreandmoreprevalent.

I
THE ISSUE:

The issueto addressnowis whethertheabandonmentof oneor
bothof thegeneratingplantsin Roddicktonwill haveanI
unreasonableimpacton theelectricservicein thearea.That is to
say,will the level ofservicedeterioratebelowacceptedpracticeinp
theindustry,or belowwhatothercustomersexperiencein theruralinterconnectedsystem?

PRESENTAND PROPOSED STATUS:

It is well recognizedby thosein theutility industryin thisProvince
that climate,terrainand distancearemajorhurdleswhich mustbe
overcomewhenconstructingtransmissionanddistributionlines.
TheNorthernPeninsulais no exceptionand in someareasthese
conditionsareassevereasoneexperiencesanywhereon the

• Island.

Nowhereis this moreevidentthanin thelengthandroutingof the
~U1 138 kV line extendingsome400 Km from DeerLaketo theSt.

AnthonyAirport. Every communitytakingits powersupplyfrom
that transmissionline andthe associatedsubstationssharein the
risk of interruptionsof service,althoughthoseatthevery endof* the line havethegreatestexposure.

Additional exposuresfacedby theWhite BayCentralareaare; the
performanceof the69 kV line from theSt. AnthonyAirport to
Roddicktonandtheperformanceof theSt. Anthony DieselPlant

terorifp
IC-104 NLH Attachment Page 7



I

A

and its 69 kV line connectionto the St. AnthonyAirport, in the
eventof an interruptionof servicefrom the 138 kV line.

J I It can be arguedthattheseadditionalexposuresshouldbe the
primeconsiderationwhendeterminingreliability criteria for the
areaandwhenconsideringtheabandonmentof the RoddicktonI
woodchip thermalanddieselplants.

P If the applicationto abandonthesefacilities is approved,theWhite
Bay Centralareawill haveits local generatingcapacityreducedI from 8,250kW to 1,250kW. With aninterruptionofserviceon the
69 kV transmissionline connectingRoddicktonwith the St.
AnthonyAirport this capacitylevel will be2,750kWshortofpeak
requirementsin thearea,necessitatingrationinguntil therepairs
arecompleted.

In the eventthe 69 kV linesarein tact,buttheinterruptionin
serviceis dueto a failure on the 138 kV line from DeerLaketo St.
AnthonyAirport, theWhite Bay Centralareawould be relying its
own 1,250kW alongwith the8,850kW St. AnthonyDieselplant,
(a total of 10,100kW) as sourcesof electricitysupply.In the
combinedareathepeakloadis approximately11,000kW. Again
therewould needto be arationingofuseduringthis period.

In bothcasesit is NLH’s planasa first line of defenseto

restoreservicequickly by abalanceddeploymentofcompetent
line maintenancecrewsandstrategicallylocatedvehiclesand
repairmaterials.

In responseto questionsputto NLH by PUB, NEll hasindicateda
greatdealof confidencein theperformanceof the69 kv lines in
the area.This is basedon operatingexperience

I
I
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overthe lasttenyearsandparticularlysincetheinterconnection
with theIslandgrid in 1996, (PUB 10). As statedin their
Application theuseof theRoddicktonplantsasbackupprotection
for the lossofpowersupplyover thetransmissionnetworkhas
beennon-existentsincetheplantswereplacedon standby.

I

I

CONCLUSIONS:

(1) The value of thermal generatingplants in providing
“backup” servicein an area generally requires that such

plants be “on-fine” continuously. That value diminishes
u considerably if the thermal plants are maintained as

“cold” standby. NLH has statedthat at leasttwo days
are required to power up the Roddickton woodchip
thermal plant from a “cold” start, (PUB 6), making it a
poor candidate for reliability purposes.Unlessfor other
reasonsit is intendedto run that plant asan energy
producer on a continuousbasis,abandonmentis

U appropriate.

(2) From strictly a reliability point of view the Roddickton
Dieselplant has value as “backup” generationin a
similar way asdoesthe Roddickton Mobile Dieselunit.
Given the life of this assetand the investmentrequired to
restorethe plant to full standby service(PUB 8) it may
not be the mosteconomicalchoice. By far the strongest
argument for abandonmentof this assetis that the
performanceof the 69 kV lines, sincetheywere built in
1989 and 1996,hasbeenvery good,(PUB 10). Also the
total availablecapacityon theSt.Anthony-Roddickton
connectedsystemin the eventof a prolongedoutage
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seemsadequatewithouttheRoddicktonDieselplant,
(PUB 5). Undertheseconditionsabandoningthe
RoddicktonDieselplant is notanunreasonable
request.

Respectfullysubmitted,I Wallace S.Read,President,
~ REMAS Inc.

I
I
I
I
I
I
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Attachment

February2, 2000 P.U.BHearing- RoddicktonPowerPlantDecommissioning

N

1 MR. VARDY, CHAIRMAN: That’s right. Do you
2 want to do it at that rime?

3 MR. LOCKE: Yes.

4 MR. VARDY, CHAIRMAN: Perhapswhat we could
S do, as Mr. Pelletiersays,is to get you to adoptyour
6 evidencenow, and in order to do that we needtoN

swearyou in.
8 MR. LOCKE: Okay.

9 MR. PELLETIIER: Mr. Locke, if you canjust take
10 the witness stand.

ii MR. VARDY, CHAIRMAN: I’d ask you to hold the
12 Bible in your right hand.

13 MR. ARTHUR LOCKE. SWORN

14 MR. PELLETIER: Mr. Locke, I’m going to show
15 you a document. It’s datedthe3rd of February,2000,
16 a documentfrom the Town of Roddickton,from the,
17 signedby the Mayor, Lynn Ellsworth, to the Boardof
is Commissionersof the Public Utilities. Do you
is recognizethat document?

20 MR. LOCKE: Yes, I do.

21 MR. PELLETIER: Is that the Intervenor’s
22 submissionthat wasfiled on behalfof the Town?

23 MR. LOCKE: Yes, it is.

24 MR. PELLETIER: Do you swearthat to the bestof
25 your knowledge, information andbelief the factsset
26 our in that interventionare true?

27 MR. LOCKE: To the bestof my knowledge,yes.

28 MR. PELLETIER: Thankyou very much.

29 MR. VARDY, CHAIRMAN: Thankyou. The next
30 witnesswould be the witnessfor the Board,Board’s

~ 31 expert. Mr. Pelletier,would you like to do this this
32 eveningorwould you like to do it in themorning?

33 MR. PELLETlER: I look to the Board for direction,
34 whicheverthey prefer.

35 MR. VARDY, CHAI : Okay. Do I haveany
36 objectiOnsto proceeding?

37 MR. PELLETIER: The only suggestion I might
38 make,and perhapsI cangeta clarification from Mr.
39 Young on this, was there, in termsof someof these
40 outstandingissues,was theregoing to be an attempt
41 this eveningto obtainsomeanswersor would this be
42 at a latertime?
43 MR. YOUNG: I’m presumingit would be difficult to

44 get someof this stuff

45 MR. PELLETIER: Okay.

46 MR. YOUNG: ... at this time, but it’ something,just
47 if I cancontinueon, it’s somethingwecould probably
48 get as soon as, you know, as soon as we contact,
49 businesshoursstartstomorrowmorning. So I would
50 hope thatwe can makea phonecall 8:3Oish andget
51 peopleworking on some of thesethings andget the
52 answersback. Now, notall of thosequestionsare like
53 that. I believeMr. Vatcherindicated one of them
54 wouldn’t be readyfor a few days.

55 MR. PELLETIER: Uh hum. My inclinationis just to
56 proceedwith Mr. Readat this stage.

57 MR. VARDY, CHAIRMAN: Mr. Young, do you
58 haveany viewson that?

59 MR. YOUNG: I don’t have any objection to it

60 whatsoever. If wewish to dealwith Mr. Readnow,
61 that’s fine by us.

62 MR. VARDY, CHAIRMAN: Mr. Locke, do you
63 haveany problems?

64 MR. LOCKE: No, no problems.

65 MR. VARDY, CHAIRMAN: Okay. If we find that
66 we’re going on too long andeverybodyis too tired,
67 we’ll break andmove into the morning, but I think
68 we’d like to

69 MR. PELLETlER: I don’t anticipateMr. Readwill
70 be all that long, Mr. Chair.

71 MR. VARDY, CHAIRMAN: Mr. Read,beforeyou
72 sit down, I wonderif you’d takethe Bible?

73 MR. WALLACE READ. SWORN. X’D BY MR

.

74 ~

75 MR. PELLETIER: Good evening,Mr. Read.

EXECUTECH - 579-4451 Page114
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February2, 2000 P.U.B Hearing- RoddicktonPowerPlantDecommissioning

1 MR. READ: Good night, sir.

2 MR. PELLETIER: I would requestthat you better
3 not fall asleepuntil afteryou’vefinishedgiving your
4 evidenceherethis evening. It’s beena long day and
5 I do appreciate your patience. Mr. Read, you ye
6 given yourname. Canyoupleasegive usyourcurrent
7 residence,currentaddress?

8 MR. READ: Homeaddress?

9 MR. PELLETIER: Homeaddress.

10 MR. READ: 44 Thorburn Road, St. John’s,
11 Newfoundland.

12 MR. PELLETIER: Mr. Read, I’m goingto showyou
13 a documentnow. Mr. Read, is this a copyof a brief
14 biographythatyou drafted?

15 MR. READ: Yes.

16 MR. PELLETIIER: I’d ask that it be entered as WR
17 No. 1.

42 transmissionand rural distribution and matters of
43 electricalengineeringgenerally.

44 MR. VARDY, CHAIRMAN: Is thereanyobjection,
45 Mr. Locke?

46 MR. LOCKE: No, sir, not to that point, no.

47 MR. VARDY, CHAIRMAN: Mr. Young?

48 MR. YOUNG: No objectionshere,Mr. Chairman.
49 Thankyou.

50 MR. PELLETIER: Mr. Read,I’m going to refer you
51 to anotherdocument, a documentwhich I believe
52 everyonehas a copy of, which is a report that you
53 havedraftedin the recentpast. Do you havea copy
54 of that reportwith you, Mr. Read?

55 MR. READ: Yes,I do.

56 MR. PELLETIER: I’d like to mark that asWR 2.

57 EXHIBIT WR NO. 2 ENTERED

18 EXHIBIT WR NO. I ENTERED

19 MR. PELLETLER: Now I’m justgoingto very, very
20 quickly go through this biography with you, Mr.
21 Read. You’ve beeninvolved in the field of electrical
22 engineeringfor quite a while and that you’ve held
23 seniorpositionswith utilities, including Newfoundland
24 andLabradorHydro, andthat you havebeenPresident
25 of the Canadian Electrical Association and Past
26 President of the iEEE, which is the Institute of
27 Electricaland ElectronicEngineers. Canyou tell me
28 a little bit aboutthat, whatthat institution is?

29 MR. READ: That’s a professionalmemberbody.
30 It’s the largestonein the world, has350,000members
31 in about 150 countries, and the Presidentis elected
32 from themembership.

33 MR. PELLETIER: Now, Mr. Chair, in other
34 circumstancesI would havegone into somedepthwith
35 Mr. Readwith respectto his history, bothin the field
36 of electricalengineering,electricalplanning, however,
37 I feel that his experienceis well known to the Board
38 and certainlywell known to the Applicant,andunless
39 Mr. Locke objects and would require further
40 informationwith respectto Mr. Read,I would request
41 that he be qualified to give expert testimony on

58 MR. PELLETIER: Mr. Read,you were retainedby
59 the Board to draft this report. Being given the
60 mandateto draft this report, what was the scopeof the
61 mandatethat you weregiven?

62 MR. READ: I was askedto addressthe impact of the
63 abandonmentof these two Roddickton generating
64 plants on the reliability of service in the areas
65 described.That’sthe areasof the White Bay/Central,
66 as it’s termed. I’ve used information which was
67 suppliedby NewfoundlandandLabradorHydro and
68 alsoI usedthe responsesto the questionsthat wereput
69 to them by the Public Utilities Boardand I prepared
70 this documentfrom that information and I did not do
71 any examinationor reportingon whether, what the
72 impactof anyfinancial or economicreasonswere for
73 the various changesin assetsand abandonmentof
74 service.

75 MR. PELLETIER: Just one quick point of
76 clarification. I notethat you on the first pageof your
77 report, you talk aboutabandonment,andthere’sbeen
78 some discussionheretoday in which the application
79 has been referred to as an application for
80 decommissioning. Now, decommissioning is
81 somethingdifferent from abandonment,is it?

EXECUTECH -579-4451 Page115
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February2, 2000 P.U.B Hearing- RoddicktonPowerPlant Decommissioning

1 MR. READ: I don’t know whatthecontextwasused,
2 but I usedthe word that was used in the application,
3 which wasabandonmentof the service. That means
4 shuttingthem down andneverusing them again and
5 writing themoff as assets.That’smy understanding.

6 MR. PELLETIER: Very good. In preparingyour
7 report, you reviewedthe reliability history of the
8 transmissionanddistributionsystemon a certain level
9 overa historicalperiodof time?

MR. READ: Yes, that’scorrect. I thoughtit would
be helpful in, beforewriting my conclusionson the
information that I had, to give a brief historyof the
setting andhow things changefrom time to timeas
you go throughthathistory, andI split it up into three
areas,theonebeingwhenelectricitywasfirst brought
into this area,severalplantsin Roddicktonand Englee
and someof the othercommunities,which were not
interconnectedbut rather separateplants supplying
small distribution systemsin thecommunities. Then
came the period when Hydro decided that some of
these communitiescould be connected up to the
Roddicktonplant, and the individual plants in those
communitieswereshutdown and the generationwas
all locatedin Roddickton, and that was the period
between‘64 and ‘88, andin bothof thosecases,in my
opinion, the Roddicktonarea with its own separate
plant and only servicing Roddickton in the first
instance, was a pretty reliable system. At least
everythingwas under the control of first of all the
Townof Roddicktonandthen afterwards,whenHydro
brought it, it had, as long as good maintenance
practiceswere carriedout andtherewere generally
generousreservesof diesel capacity, it was apretty
reliable system. Moving on to when the other
communitieswereconnectedin and thegenerationwas
centralizedin Roddicktonfor thisparticularareawe’re
talking about, it too was a prettyreliablesystemas far
as I could seefrom therecords,andit provideda high
degreeof flexibility in meetingthe variouscommunity
needs. Both of thesecasesof course, the cost of
service was high and was subsidizedby the, in the
first instance,the Governmentof Newfoundland,and
later I think it was collected through the rates to
NewfoundlandPowerand the industrial customerson
Hydro’sgrid.

46 1996 to 1999 was a time when theydecided,
47 after several studiesI guess,to connect the system
48 into, the St. Anthony/Roddicktoncustomers,into the
49 Island transmissionnetwork. They had, I shouldsay
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so prior to that, in 1989, thechip plant was built and it

51 wasjustifiedon the basis that it would probably never
52 everbe connectedinto theIslandgrid, andso thecost
53 effectivenessanalysisof that systemwas basedon the
54 Roddicktonplant comparedto supplyingthe load for
55 the St. Anthony/Roddickton system from diesels
56 foreveranda day. And the areahere in Roddickton
57 andthe communitiesaroundit wereconnectedto St.
58 Anthony with new69 kV transmissionlines. And then
59 in 1996, the St. Anthony/Roddickmoncustomerswere
60 connected to the Island transmission network,
61 extending the 138 kV line on the Great Northern
62 Peninsulanorthwardsto St. Anthony airport. I think
63 a lot of this hasalreadybeenstatedby othersand I
64 justconfirm it’s thesamething I found in the reports.

65 The preferred plan for the interconnection
66 included the removalof service of the wood chip
67 plant, the retirementof the Roddicktondieselplant,
68 and the relocationof two 850 kilowatt mobile diesels
69 from Roddickton(unintelligible). I understandoneof
70 thosehassincebeendestroyedby fire.

71 At the time the approval was given for
72 constructionof the Islandgrid interconnection,there
73 was two changesto the plan that were announced.
74 One was that the relocationof the Hawke’s Bay
75 diesels to Roddickton and the conversion of the
76 Roddickton wood chip plant to oil-fired, and then
77 about a yearlater, subsequentto projectapproval,the
78 following decisionswere taken. The Hawke’s Bay
79 dieselswould be retainedin their presentlocation and
80 therewould not be a conversionto oil for the wood
81 chip plant.

82 MR. PELLETlER: Now, if I could just stop you
83 therefor onemoment. At the time you preparedyour
84 report, did you have in your possessionsomeof the
85 backgroundand explanationthat we receivedhere
86 today with respect to the Hawke’s Bay diesel
87 generatingfacilities and the fact that they weren’t
88 moved to Roddickton? Were you aware of the
89 circumstanceswhich resultedin that decision to leave
90 theHawke’s Baydieselfacilities in Hawke’s Bay, this
91 businessof capacitorsand so on? Mr. Budgell, I
92 believe it was who spoke to the issue,provided us
93 with a lot morebackgroundthan was providedin the
94 responseto the information request, so when you
95 draftedyour report, you didn’t haveMr. Budgell’s
96 explanation.

I
I
I
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February2, 2000 P.U.BHearing - RoddicktonPowerPlant Decommissioning

MR. READ: No, but in the reportsit was statedthat
2 they were going to go to switch capacitors and
3 reactors,and so that was independentas far as I’m
4 concernedof the reason why they would say we’ll
s bring the Hawke’s Bay dieselsoverto Roddicktonand
6 then a year later say we won’t do it. I would think
r therewereotherreasonsfor that. I don’t think

8 MR. PELLETIIER: Sorry. 1 didn’t meanto

9 MR. READ: ... that’srelatedto the switch

10 MR. PELLETIER: I didn’t meanto interrupt. You
ii go ahead.

MR. READ: Okay. But againI’m juststressingthis
from a reliability pointof view, andin that contextthe
communitiesendedup being dependenton a single
transmission line backed up by generation some
distancefrom thegeographicalcentreof their load. In
otherwords,theRoddicktonsupportwas really going
to comefrom a reliability pointof view andabackup
point of view from the St. Anthony plant, so they
wereat a greaterrisk of havingalessreliableservice
thantheonesrelying on supportfrom local generation.
In otherwords, it wasa stepdownI believefrom a
reliability point of view, but as I talk about it later,
thatwas a veryminimal risk. I don’t thinkthere’sany
questionof when you have the plant right in your
backyard,it’s the bestof both worlds, and whenyou
go to a, relying on a distantplant for your backup,it’s
got to be less,a lessreliablesituation butnot to say it
wouldn’t be tolerableor wouldn’t be in accordance
with industrystandards.SoIjust commentedthat the
reliability of thepowersupplyat anyparticulartime in
theWhite Bay/Centralareawas veryhighly dependent
on the choices madein the location and type of
generating sources and the transmission line
(unintelligible) connections. Thesedecisionswere
initially taken with a view that interconnecting
communitieswas not economicallyjustified. That’s
way back. And as customerload increased,line
extensionsbecamepossibleand the centralizationof
generationbecamemoreand moreprevalent. So with
that backgroundof history, I tried to identify for
myselfwhat thereal issuehereis, and the issueis to
address,in my opinion anyway, the issueto address
now is whetherthe abandonmentof one or both of the
generating plants in Roddickton will have an
unreasonableimpacton the electricservicein the area,
and that’s to say, will the level of servicedeteriorate
below acceptedpracticein the industryor below what
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49 othercustomersexperiencein the rural interconnected
50 system. That I felt was the thing that I had to address
51 as a mandatefrom thePublic Utilities Board. I don’t
52 know if I needto go into toomuchdetail herebecause
53 it’s really, confirmswhat I’ve alreadyheardhere. I
54 haveheardsomeotherthings that I wasn’t awareof
55 and as a result of thevisit to theplants and as a result
56 of the evidencegiven here today, which I wasn’t
57 awareof before, andI’ll commenton whetherthat has
58 an impacton my conclusionsor not if that’s whatyou
59 want.

60 The real issue in addressingthe issue of
61 reliability without thesetwo plantsbeingavailable at
62 this end of the 69 kV line really meansthat in the
63 event of an outage on the 138 kV line, Hydro has
64 viewed the St. Anthony/Roddicktonarea, thosetwo
65 areasasoneentityprettystrongly connectedwith 69
66 kV line, andI mustsay the constructionof that line
67 down here,as I viewedit, is far in excessof some69
68 kV linesI’ve seenelsewherein Canadaand certainly
69 here. But anyway, that’s their view and sothey look
70 at thatarea, thosetwo areascombined,asbeing, what
71 would I puton theendof that long 138 kV line to give
72 an assuranceto the peoplethat they have a back, a
73 reasonablebackup? Somewhatthe sameas what
74 happenedin GooseBay, a long 138 kV line, but in
75 GooseBay of coursethe load was all concentratedin
76 one community. In this case it was in two
77 communities,St. Anthony, Roddickton,and a rough
78 split betweenthe two is, Roddicktonis one-thirdof the
79 total capacityneededfor that system,St. Anthony is
80 two-thirds. SoI said to myself,what, if I didn’t want
ai to becolouredby whathappened,why the chipplant
82 was built, why the diesel plant was located in
83 Roddicktonin the first instance,if I wasjust looking
84 at what would be the right decisionto take for the
85 backupof reliability for thatjoint area, those two,
86 that’swhat I lookedat, andthat’s, well, whenI get to
87 my conclusionhere, I canstate, but that wasreally
88 what I looked at atthat time without havinga little bit
89 more knowledgeof which I gainedsinceI’ve been
90 here.

91 I just make comment on the presentand
92 proposedstatus, that this is a hard, hard, tough
93 province to service, long distances between
94 communities,bad terrain, in somecasesclimateand
95 distanceare all major hurdlesthat haveto be jumped
96 when you talk about bringing power to these
97 communities,andcertainlythe NorthernPeninsulais
98 probably one of the areas,particularly on the west
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1 coastof the NorthernPeninsula,that is exposedto, as
2 we haveheard,sleetand icing conditionsandto some
3 extentlightening.

4 I then talked,tried to talk about, if you can
5 go from (unintelligible), you’ve got a line that runs
6 right up to the St. Anthony Airport essentially, 138
7 kV, andthenit splits into two 69 kV feeders,ashorter
8 onerunninginto St. Anthony anda longeronecoming
9 down to Roddickton,andwhatwould you do up there.

10 What Hydro has said it’s going to do up there is
ii considerthat total areagood strong69 kV link anduse
12 the centralizationof generationin St. Anthony with
13 thosestronglinks to the, to backupthe systemif 138
14 kV fails.

iS I mustsay that I would, the ideal situation,
~ 16 probably a morecostly situationno doubt, the ideal

17 situationwould beto have,becausethis line splits into
18 two 69 kV feeders,to have enoughcapacity in St.
19 Anthony to meet the load in that immediatearea,

‘j
20 which is roughly two-thirds as I mentioned, and
21 enough capacity in Roddicktonto back up. That
22 would be the ideal situation in my opinion, and I

~ 23 would be very temptedto considerthat. But whathas
24 beenproposedis notunrealistic. I mean,I think there
25 are, may be other factors like cost that would

~ 26 influence,and the centralizationaccrues,that would
27 influencethe Hydro decisionto put all thegeneration
28 in St. Anthony.

j
29 Justreaddownherea little further. I tried to
30 separateout the loads and I havemore information
31 now as a result of this meeting than I had when I

i
32 wrote this report, but I do know the two-thirds, one-
33 third split betweenRoddickton and St. Anthony is
34 roughly correctand it’s beenverified.

If you were looking at, then you would say Ij3536 think, you know, how reasonableis it to put some
37 generationin Roddicktonor use some that’s already

M 38 thereto get this ideal situationat not too muchcost,
39 andI’ve agreedwith the findings. My first conclusion
40 wasthat the valueof the thermal generatingplantsin

i
41 providingbackupserviceis probablynot all that great.
42 If that plant for other reasonswasa contributorand
43 running on line to servicethe systemandyou hadan
~ interruption in the 138 kV line, it would be an

j 45 excellentthing to keepgoing. If it’s only going to be
46 put on cold stand-byand a longstart-uptime, there’s
47 not a realplus for just having it on a cold stand-by
48 basis as I see it, so I would endorse the

49 recommendationto abandon that property or that
50 particular plant unless in comparing it with ... I
51 wouldn’t compareit with Holyrood, I would compare
52 it with the next generationthat you want to put on.
53 What is the real cost added, which I understandis
54 GraniteLake andI understandis aroundseven,a little
55 shortof sevencentsa kilowatt hourI think cameout
56 in theevidence,andI was surprisedto seethe cost of
57 running thatplant on diesel fuel, which I think was
58 somewhereup aroundeight anda half or nine cents,
59 wastestified to. So that’s ... no, it’s higher than that
60 actually. I just forget the numbernow. Yeah, 15
61 cents. So one would really, if you were doing the
62 financial analysis, I’m sureHydro must havedone
63 this, just said, you know, for a stand-byplant, 15
~ centscomparedto normal backup, which is either
65 dieselor gasturbine at 8 1/2cents, is probably not
66 realistic, but as I say, I haven’t done the financial
67 analysis. I’m just going by the numbersthat were
68 given here today. So my recommendationwould be
69 to close out the thermal plant and salvage it or
70 whateverandclean up the site.

71 If I might go now to the diesel plant, and
72 here’swhereI havea little bit of difficulty because
73 information thatcameoutat this meetingis a little bit
74 different than when I mademy decisionor when I
75 recommendedalsotheabandonmentof it as not being
76 the best alternativebut a satisfactoryand acceptable
77 oneaccordingto the standards(unintelligible).

78 The plant certainlydoesn’tlook to be in very
79 good shape. A small unit there, I don’t think it’s,
80 doesn’tlook to me like it’s salvageable,so it’s goneas
81 far asI’m concerned.The two 1,000unitsthere, one
82 hashad, I think we’ve heardevidencethat the crank
83 shaft has had problems on one. The other one is
84 probably in runnable condition, but they’re both,
85 they’ve both been in that plant I think since its
86 inception. Then there’s an emergencyunit there
87 which is about400 kilowatts. And I startedto think
88 about,well, whatis a backup. If you closedownthe
89 thermalplantandyou closedown basicallythe diesel
90 plant, what’s left? There’s the mini hydro which
91 we’ve alreadyheardthat it can’t reallybeconsidered
92 a backup,but certainlythe 400 kilowatt emergency
93 start plant in the thermalplant, Caterpillarengine,is
94 in good shapeand could be left. We have the 850
95 mobilewhich was oneof the two, oneof which burnt
96 down. SoI, you’re left with about1,250kilowatts if
97 you closedown the othertwo plantson this endof the
98 system.

U
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U
U
U

1 Then I was surprised to learn that the
2 industrialloadwas as highas it was herebecausein an
3 emergency situation you would request that the
4 industriesgo down first so that you can servicethe
s hospitals and the domesticserviceand so on. The
S total load in this areais roughly I think 3,600kilowatts
7 at peak,maybe37. Justlet me turn up

8 MR. PELLETlER: If I can be of assistance,Mr.
9 Read, thereare some figures at Tab 4 and Tab 5,

10 particularlyTab 4. I’m notcertainwhetherthose are
ii of assistanceto you.

12 MR. READ Tab 4 is the one, I think. Yes. I just
13 jottedon someothernumbers.3,960at peakfor thisU 14 area,lookingout to theyear2010. 1,480kilowatts of
15 industrials. I think that’s in the threeplants weheard

U
16 from, andI’m notawareof theparticleboard. I don’t
17 think it’s beenplannedfor andI don’t think it’s been
18 usedhere. But if you take 1,480, assumingyou can
19 ask them to shutdown in an emergency,I mean a

• 20 long-termemergency,from 3,960, you end up with
21 2,480kilowatts neededto provide full serviceto all
22 domestic,commercial,pumpingstation, hospitalsand

q 23 that sort of thing. Of the 2,480, you havean850 here
24 mobilediesel. If you takethat off, then you only need
25 to have1,630worth of additionaldieselcapacity. If

you take off the 400 unit from that, that’s the 400
27 emergencyunit which you could leavehere, leaveat
28 that site, andmay haveto houseit, move it up to the
29 othersite, you’re down to 1,230additional kilowatts

• ao you’d want to put in here,and to me, I would weigh
31 very heavily the possibilityof locating the emergency
32 unit that’sdown in the existingdieselplant up to the

• 33 thermalplant site, notnecessarilyin thebuilding, but
a’t up adjacentto themobile that’sup there,and I would
35 look at buyinganothermobileof 850 andthat getsyou
36 pretty closeto meetingall the loads in the caseof an
37 emergency. Measurethat againstthe alternativeof
38 relying, and the worry, if there’s any worry, of
39 relying on that distantSt. Anthony plant for all of the
40 generationexceptthe 850.

41 SoI think thereis a caseto bemade,having

U
42 heard theevidencewhich I didn’t havewhenI made
43 my report, a caseto bemadefor a diesel,a complex
44 of diesels, machinesperhaps, two 850s, one is
45 existing, plus the emergencyunit, or maybeevena,
46 revitalizing the 1,000downthere. I’m notsure how
47 goodthat is, but for my money, I think I’d buy a new
48 unit and put it up there, if that was the choice you
49 wantedto make. So that’s theonly thing I’ve heard

so that sort of changesmy thinking on a completeclose-
51 outof the dieselplant.

52 1 think by movingthem up to that site, if you
53 wanted to do that too, you could restore that
54 downtown site, bring it back to complete
ss abandonment,tearit downand restorethearea,and it
56 also gets over that problem which I’ve heard
57 mentionedseveraltimes, that there’sa lot of noise,
58 and I agree with you, that if you want to make a
59 choicebetweennoise andhaving someelectricity in
60 thehome,you’d probablyignore thenoise. That was
61 alwaysour casewheneverwe went into a community,
62 we always slapped the diesel plant down in the
63 community and everybody was so glad to have
64 electricity until a year later. Then they started
65 complainingaboutthe noiseand moveit out of town.
66 But this would getrid of that problemas well because
67 the wood chip site is relatively remote from the
68 housing.

69 So my original recommendationwas, given
70 the life of this assetand the investmentrequired to
71 restorethe plant to full stand-byservice,and I was
72 looking at thebiggernumberat that time, there’ssix
73 million instead of the ... it may not be the most
74 economicalchoice. By far the strongestargumentfor
75 abandonmentof this assetis, the dieselplant asset,is
76 that the performanceof the 69 kV lines sincethey
77 were built in 1989 and1996 has beenvery good,and
78 I meanverygood accordingto thestandardsthat CEA
79 lay out. Also the total availablecapacityon the St.
80 Anthony/Roddicktonconnectedsystemin the eventof
81 a prolonged outage seems adequatewithout the
82 Roddicktondieselplant, andthat was a statementthat
83 was madein answerto our question, PUB 5. So I
84 said, I concluded that, “Under these conditions,
ss abandoningthe Roddickton diesel plant is not an
86 unreasonablerequest.” I chose my words very
87 carefully here. I didn’t say it was a proper choice,
88 andI’m glad I didn’t now becauseof whatI’ve heard
89 since. Soit shouldbea goodsystem. I mean,I really
90 believein whatthey’vegot there. I’ve seenthe lines.
91 They’re very good. And I would say that it’s an
92 acceptableor, way to go. In otherwords, rely on the
93 Roddicktonplant. I would say in the future, if you
94 needmoreload here,that this would be the proper
95 I’d like to seea balanceon the endof the two 69 kV
96 feeders, one-third, two-thirds. Whether you can
97 afford to do that, whetherit’s cost-effectiveor not, is
98 a decision that’s beyond what I ... but from a

I
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I

reliability point of view, that would be ideal. That’s
2 my conclusions.

3 MR. PELLETIIER: Mr. Read,I only havea coupleof
4 questionsfor you. If you have local generationasa
5 stand-by generation.or not as a stand-by,as your
6 primary generation,that can be the most reliable
7 insofarasyou’re not dependentuponthe conditionofI 8 certain lines to bring the power to you. Is that
9 correct? Whenwe were touringsomeof the facilities

M
10 yesterday,oneof our party, whenwewere touring the
11 mini hydroplant, madethecommentthat everybody
12 should haveoneof thesein their backyard. It was a
13 tidy looking little thing andwasproducinga good bit

14

of electricity. But i supposethe reality of the matter
15 is, we can’tall haveoneof thosein our own backyard
16 unlessyou got a whole lot of moneyto stick oneof
17 thosein your backyard. So I guessthebalancehereis

18
not, will peoplehave100 percentreliability, but what

19 is an acceptablelevel of reliability. Is that a fair
20 statement?

21 MR. READ: It’s a fair statement.It brings me back
22 to memory. I was in Lebanona coupleof yearsago
23 and thepowersupplythereis so badthat, you know,
24 it’s lost for four hoursa dayandthey don’t havesleet,
25 and peopleactuallybuy in-houselittle gasolineengines
26 to get them throughthatperiod, but that wasbecause
27 of thewarover there. Anyway, whatyou’re sayingis
28 correct.

29 MR. PELLETIZER: And in termsof determiningwhat
30 is an acceptable level of reliability, there’s some
31 judgmentinvolved I’m certain,but in termsof what
32 you’d look at, would you look at what otherpeoplein
33 the provincehaveand what level of risk they have
34 with respectto reliability? Would that be a fair way
35 of determining how you’re going to strike this
36 balance?

37 MR. READ: I would go first to the industrystandards

j
38 andwith respectto the, certainly69 kV lines, what
39 should,you know, what level of reliability shouldbe
40 there,and, as I mentioned,thesetwo lines havebeen

41

very, up for the period they looked at, hasbeenvery
42 well within industrystandards.Thenext thingI would
43 do of courseis to seethat there’ssomefairnessin all
44 the system, supply, and it can’t be completely the
45 same. I would say thatPlumPoint and

46 MR. PELLETIIER: BearCove?

47 MR. READ: ... BearCoveare probablywell down
48 on the list of reliableserviceif somethinghappensto
49 the 138 kV line.

50 MR. PELLETIER: I actuallyjust mentionedthe 69
si kV line andwe have, well, we havea 138 kV line
52 going (unintelligible) the airport up to the town
53 operatingat 69 kV and we have the secondline,
54 although I believe there’s actually two lines but
ss essentially one string from the airport down to
56 Roddickton,andI believein your reportyou looked at
57 some of the information that was supplied by
58 NewfoundlandHydro with respectto the operating
59 historyof that line from theairport to Roddickton. In
60 preparingyour reportyou looked at some of those
61 figures. And as I recall, that line has been in
62 existencesince1989, 50 it had ten years of use, the
63 line from theairport to Roddickton

64 MR. READ: That’scorrect.

MR.6PELLE’flER: ... I’m talking aboutnow, and therewere
66 no outagesin that ten-yearperiod.

67 MR. READ: No outagesundera minute.

68 MR. PELLETIER: Yes. Sustained.

69 MR. READ: Theremayhavebeen

70 MR. PELLETIER: I’m sorry. I’m sorry, yes

71 MR. READ: ... 1,500

72 MR. PELLETIER: You’re right.

73 MR. READ: ... of re-closuresbut

74 MR. PELLETIER: No sustainedoutage

75 MR. READ: ... no sustainedoutage.

76 MR. PELLETIER: Did that figure impressyou?

77 MR. READ: Yeah,it did, becausethat’s, as you can
78 seein the table that’son, in responseto question10,
79 that’s probably, there’s only oneother line that has
80 that kind of experienceon it, as I recall, somewhere
81 down in the ... I believein question10 they compare
82 it with otherlines. There’sonly the Jackson’sArm
83 tapto Coney Arm (phonetic) andthe Hampdentap to
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Jackson’sArm that hashadsimilar good experience,
2 sameexperience.

3 MR. PELLETIER: And I know you haven’thad an
4 opportunityto look at the line andphysically look at
5 the line in any greatdetail. We unfortunatelydidn’t
6 get a chanceto putyou on a ski-doo and give you a
7 run up the pole line, but we did on our drive down
8 from the airport to Roddicktonyesterday,seemslike
9 a longtime agonow, yesterday,we at timescould see

10 the line and how it was constructed(inaudible) as
ii opposedto a singlepole. Basedon that, and I know
12 it’s a little unfair becauseyou didn’t havea chanceto
13 have a real good look at it, how, what was your
14 impressionwhenyou saw that line?

15 MR. READ: I thought it was what I would call a
16 designprobablystrongerthan you would, andmaybe
17 purposely so becausewhen the designerswere
18 designingthe line, theywereprobablyover-designing
19 it for sleet, wind conditions or some climatological
20 reason,becausenormally you wouldn’t seea 69 kV
21 line, I don’t think, as robustas that one. They were
22 probablywantingto get longspanstoo as well, but
23 it’s, I don’t know the design criteria it was built to,
24 but my guesswould be that it’s in excessof what you
25 would normally usesomeotherplaceson theIsland.

26 MR. PELLETIER: Now, talking, sort of joking a
27 minute ago about the ideal situation as opposedto
28 reality, and the ideal situation would be for us all to
29 havemini hydro plantsin our backyard,but the reality
30 is you can’tdo that, and is, whenyou’re talkingabout
31 something being ... the application asks for the
32 decommissioningof certaindieselfacilities herein the
33 town, andyourconclusionwith respectto that is, no,
34 that would not be unreasonable,and your conclusion,
35 as I recall, was due to the performanceand the
36 confidencethat you would havein having St. Anthony
37 asa backupfor Roddickton, basedon theperformance
38 of thoselines andyourimpressionof theperformance
39 of those lines, that it would not be unreasonable,
40 maybenot ideal,maybenot ideal, but it wouldn’t be
41 unreasonable.Is that a fair

42 MR. READ: That was my conclusion,and having
43 visited the plant, I even feel strongerabout that,
44 becauseI don’t think it’s beenvery well kept, and
45 somenumbersI’ve heardfor refurbishingit, to me, I
46 would start anew somewhereelse, as I mentioned
47 earlier in my comments, if you want to have
48 generationhere.

49 MR. PELLETIER: Thank you, Mr. Chairman.
50 Thosearemy questions.

51 MR. VARDY, CHAIRMAN: Thank you. Mr.
52 Young.

53 MR. WALLACE READ. XX’D BY MR. YOUNG

54 MR. YOUNG: I don’t havevery manyquestionsfor
55 Mr. Read,exceptfor maybejust one. This is a small
56 point of clarification. In your report, Dr. Read, I
57 don’t know if you’re stickyon that, on pagefour
58 they’renot ... I gatherit’s alreadybeenthe sourceof
59 somegood-naturedkidding. Paper... I’m just going
60 to read this sentenceout to you. “Becauseevery
61 community takes its power supply from that
62 transmission line and the associatedsub-station,
63 sharing”

s’t MR. READ: Whatpage?

65 MR. YOUNG: Well, it’s not numbered. It’s page
66 four, I think.

67 MR. READ: Oh, yeah. I’m sorry.

68 MR. YOUNG: ... “Sharing the risk of interruptions
69 of service,althoughthoseat the very end of the line
70 have the greatestexposure.” And that paragraph
71 seemsto be in referenceto the 138 kV line. What
72 struck meabout the lastfew words in the lastsentence
73 of that paragraph,in the second sentenceof that
74 paragraph,is thateventhoughthe Roddicktonareais
75 at the very endof this line, it’s not really very far
76 removed from a generating station. I’m just
77 wonderingto what extentthat tempersit. Is this a
78 generalcommentaboutradiallines or is this comment
79 givenwith dueconsiderationto the fact that thereis
80 this, as you say, robust, 69 kV line?

81 MR. READ: The only point I was makingI think is
82 that Berry Hill (phonetic) is at less risk than, or is at
83 less risk than say Parson’sPond, and the furtheryou
84 go out, the peopleon the end are exposedto the
85 interruption of that 138 kV line whereverit happens,
86 but if the line goesout betweenHawke’s Bay and
87 Plum Point, thesefellows are not going to be, you
88 know, they havelessexposureto, theydon’t haveany
89 exposureto that out ...

90 MR. YOUNG: Right.

q
U

U
U
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1 MR. READ: ... so all I’m saying is whenyou go all
2 the way to, bothSt. Anthony and Roddicktonare the
3 veryend andthey’re exposedto anything that happens
4 betweenthereand DeerLake, whereasthesepeople
s downherewould only be exposedto what’s between
6 them and Deer Lake. You know, one of the
7 altematives in the early study was to come into
8 Roddicktonandgo north to St. Anthony and it was,
9 capitalcost wise, wasvery very close.

10 MR.YOUNG: Yes.

11 MR. READ: But that was notchoice.

12 MR. YOUNG: Yes. And that would have,well

13 MR. READ: That would have been great for
14 Roddickton but probably would have been a little
is worsefor St. Anthony.

16 MR. YOUNG: Right. AlthoughSt. Anthony having
17 the generationthere, I’m wonderinglike, could you
is sort of look at it coming in the other direction?
19 You’re thinking there’sgenerationin St. Anthony. I
20 know it’s stand-by,it’s not (unintelligible) load, andI
21 realize there’s re-closingproblems,that’s beenwell
22 discussedhere, which causeshort-termoutagesand
23 flicker andvoltageproblems. St. Anthony having a
24 fair bit of generationthere,Roddicktonis not that far
25 removed from it.

26 MR. READ: I don’t want to walk it, but

27 MR. YOUNG: I supposeyou comefrom the Avalon
28 Peninsula, you get

29 MR. READ: If you losethe 138

30 MR. YOUNG: ... you get fooled by geography.

31 MR. READ: ... then you’vegot Roddicktonon the
32 tail endof a fairly long line, I would say. It’s 69 kV.
33 But it’s a line that’s had good experience.

34 MR. YOUNG: Yes.

35 MR. READ: Sothat’s why I cameto the conclusion
36 I did whenI mademy earlier recommendation.

37 MR. YOUNG: Looking at, just a generalcomment,
38 but lookingatotherlines, like right now there’sa line
39 to Burgeo, it’s not really shown there of course

40 becauseit’s not the right voltageto be shown there
41 and there’s a line up the Bottom Waters (phonetic)
42 areawhich is referredto, well, most peoplereferto it
43 asBaie Verte. Hydro refers to it as Bottom Waters
44 area which is up, you know, it’s on the otherside of
45 White Bay. Looks like a fairly long radial line, and
46 I’m looking also at the line that goes to, in the
47 BonavistaNorth area. Theseare also radiallines, and
48 I think you cantell from a glance(unintelligible) must
49 be generationon them,so

50 MR. READ: Well, that’s what you’ve told me. I
51 think theevidencewas that you don’t retainany diesel
52 at the endof the Burgeoline, you don’t retainany up
53 herein Fogonow and

54 MR. YOUNG: Yes. SoI guessmy

ss MR. READ: It’s notalwaysthe length of the line, it’s
56 thekind of areait’s going through. I mean,you need
57 to have three or four killicks tied to your feet ... I
58 mean, I’ve beendown therewhen the wind hasbeen
59 blowing and the lines are supposedto be hanginglike
60 that and going like that becausewith the mountains
61 down there, the wind comes(inaudible) it smashesthe
62 insulatorsandeverything. Sothat’s a veryshort line
63 but that’s one of the reasonsthat theymaintainthat gas
64 turbine down there.

65 MR. YOUNG: Right.

66 MR. VARDY, CHAIRMAN: Turbine

67 MR. READ: Mobile

68 MR. VARDY, CHAIRMAN: Yes.

69 MR. YOUNG: Okay. Looking now, my questionis
70 this though, having a look at the other radial lines in
71 the province, (unintelligible) province anyway, and
72 thereare severalof themyoujust pointed out, and the
73 GNPline standsoutasbeinglong, but the factthat the
74 St. Anthonygenerationis there, I take it, would you
75 agree, makes it more like the other radial lines from
76 thepoint of view, I mean,Roddicktonis situatednot
77 that muchworseoff and that much differently than the
78 otherseveral radiallines wherethereis no generation
79 right at the end.

80 MR. READ: As I say, from length of line is not
81 really what ... whatimpressedme was the experience
82 on the line. It doesn’tseemto experiencethe kind of

lh

I

I
I
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weatherand salt contaminationthat the 138 kV line
2 gets over here. It seemsto be protected maybe
3 becausethe windsare normally westerlyand,but the
4 experienceimpressedme more thanthe length.

S MR. YOUNG: I supposethe experiencespeaks
6 louderthan theglanceat the mapand trying to make
7 sort of rashcomparisons. I don’t haveany other
8 questions.Thankyou,Dr. Read.

9 MR. VARDY, CHAIRMAN: Mr. Locke.

10 MR. WALLACE READ. XX’D BY MR. LOCKE

ii MR. LOCKE: I don’t know if I haveany questions,
12 Mr. Chairman,just a comment. ReadingMr. Read’s
13 report here and initial, my initial reaction was
14 different thanthe latter or the second. His report, I
is agreewith everythinghe hashereuntil he gets to the
16 conclusion, and then I agree with half what he has
17 there in the conclusion.

19 MR. LOCKE: Well, I think possiblythe first one,I
20 think we realizethe thermalgeneratingplant may not
21 be a good sourceof backupservice. I think most

i 22 everybodyagreeswith that, basicallydue to the fact
23 that it takestwo or threedaysto get it up and running,
24 andunlessit was online all the time, I think that would
25 be acceptable. I think most anybody ... in our

26

submissionwe mentioned that and the fact that we
27 were dealing with this matter in a little different
28 mannerin the senseof thefact that the useof it at the

29

time during the year is basically (unintelligible) our
30 forest industry, so we’re looking more along the
31 compensationline ratherthan the fact to keep it for
32 backup, but not with the Boardobviously. This is
33 (unintelligible) throughanotheravenue.

34 The secondrecommendationregardingthe

~

backupgeneration,the mobile,of coursewecouldnot
36 agreewith this, but it’s niceto hearyou saythat even,
37 knowing that peoplelike yourselfcan really change
38 their mind sometimes,and

39 MR. READ: My wife tells me I do it all the time.

40 MR. LOCKE: Yes. Becauseit looked like, whenI
41 looked atthe report, it remindedme, it’s well written
42 but it was like you shot the heroon the lastpage.

43 MR. READ: Just to respondto you, I want, and I
44 want to makeit clear to the Board that I really, after
45 havingbeenhereand I’ve heardsomeof the evidence,
46 that I would haveto be, if I was Hydro, I’d haveto be
47 verystronglyconvincedaboutnothaving,maintaining
48 that emergencyunit, moving it up to the, where the
49 850 mobile is, andlookingat thepossibilityof adding
5~ 1,000megawattstherebeforeI would surrender. I
51 know they have to, I understandtheywould have to
52 employ a diesel person, but given the areawe’re
53 talking about,becausethe dieselman in St. Anthony
54 is not going to be runningdown to Roddicktonin an
55 hour,eventhough he can do it on theroad, because
56 he’s in trouble alreadyup thereif he’slost the 138 kV
57 line. He’sgoing to be up theregetting his own system
58 in shapeandrunning, I would think, andthen it seems
59 to me that that wouldn’t be all that bad a balanceto
60 have a diesel person in St. Anthony, one in
61 Roddicktonwith the lesserdiesel plant that I talked
62 about,and onein ... wherewas the otherlocation?

63 MR. LOCKE: Hawke’sBay.

64 MR. READ: Hawke’s Bay, was it? Yes. Thoseare
65 the threedieselpeople. That’s not an unreasonable
66 numberof peopleto maintain backupdieselsystems,
67 in my opinion.

68 MR. LOCKE: One other thing I was going to
69 mention and what your opinion would be of this, we
70 said in our,I think in our submission,and a coupleof
71 times todayI’ve mentionedthefact that we feel that if
72 there was some diesel backup generation here at

73 Roddickton, it would also be very advantageousto
74 Hydro in the eventof a loss of the power say in,
75 maybein Plum Point andthoseareaswheretheycould
76 re-routethe powerfrom this area,this, you know, if
77 we weren’t in trouble for example, you know. It
78 would assist the St. Anthony plant as well in cold
79 startsandwhatever.

ao MR. READ: I would think that would be true if you,
81 I took you throughthenumbers,how I gotdown to

82 MR. LOCKE: Yes.

83 MR. READ: ... where I think it’s not the 3,600
84 megawatts,or kilowattsof dieselthat were hereat one
8S time. I think it can be less if you had some control
86 over the industrialloads, but anything you do down
87 herejust meansyou don’t haveto do it

18 MR. READ: Which half?
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1 MR. LOCKE: Up there.

2 MR. READ: ... up at St. Anthony and it could free
3 up, I think you’re correct, althoughI haven’tlooked
4 at the technicaldetailsof energizingthat 138 kV line
5 backto...

6 MR. LOCKE: Back the otherway.

7 MR. READ: You know, that’s, chargingcurrenton
8 that line would befairly high, but I think they’d have
9 tO look atthat. Hydro would know whethertheycan

io feedbackthere.

11 MR. LOCKE: Yes.

12 MR. READ: But it would help them.

13 MR. LOCKE: Yes.

14 MR. READ: There’sno questionabout

is MR. LOCKE: That’s all, Mr. Chair. Thankyou.

16 MR. VARDY, CHAIRMAN: CommissionerCrosbie.

17 COMMISSIONER CROSBIE: I don’t have any
18 questions.

19 MR. VARDY, CHAIRMAN: CommissionerPollett?

20 COMMISSIONERPOLLETh No, sir. I think he’s
21 done well.

22 MR. WALLACE READ. XX’D BY MR. VARDY

.

23 CHAIRMAN

24 MR. VARDY, CHAIRMAN: Mr. Read, a coupleof
25 questions. I gatherfrom your testimonythat you feel
26 that the diesel plant site within the community of
27 Roddickton really should be abandoned. Is that
28 correct?

29 MR. READ: As it is therenow?

30 MR. VARDY, CHAIRMAN: As it is therenow.

31 MR. READ: That would be my impression, but
32 salvagecertainlytheemergencyunit andmove it up,
33 if that was the decision to ... I’m not saying don’t
34 haveany diesel in Roddickton. I’m just saying that
35 site. I think it’s had it. Whetheryou moveit 1,000,

36

37

38

39

the one1,000that seemsto be in reasonableshapeup
theretoo, that would solve the problem, but I don’t
know whattheeconomicsof that is. Maybethat’s not

40 MR. VARDY, CI-IAIRMAN: In termsof thesite, are
41 you suggestingtherewould besomevaluein creating
42 a stand-byunit on thesite of the wood chip plantor is
43 thereanyparticularreasonto choosethat site?

44 MR. READ: I would do it up therebecauseI, first of
45 all, you alreadyhave, I would think, unlessyou’ve
46 destroyedthem andI don’t haveevidenceonewayor
47 the otheron that, but you alreadyhad fuel storage
48 facilities therefor two 850s. Oneburnt down. Well,
49 I imaginethe fuel capability and everythingin those
50 facilities is still there, so you could putanotherunit
51 there,at 850, wouldbe, andbuild somethingto house
52 the 400 kilowatt emergency. But I really think that
53 you needto getout of that site if you’re goingto have
54 anything here at all. You either stay with the 850
ss that’sup thereand takeyour chanceson the line or if
56 you feel strongly andhave a social conscience,if I
57 might put it that way, for the people in the areahere,
58 that you can probably carry their load through any
59 emergencywith some,by shuttingdown the industrials
60 andpuffing out850 or 1,000up at the, along with the
61 emergencyunit up at the chip plant site which is a
62 good site asfar asI could seeanywayunderthesnow.

63 MR. VARDY, CHAIRMAN: OneotherquestionI
64 havefor you is, I’d like for you to speakto the subject
65 of, you usethe termcold stand-by,I believe.

66 MR. READ: Cold start, I might havementioned,
67 yeah.

68 MR. VARDY, CHAIRMAN: I think in your, you
69 usedthe term on the, in your conclusion,paragraph
70 oneof your conclusion,you use

71 MR. READ: Yeah. Cold start.

72 MR. VARDY, CHAIRMAN: If you look

73 MR. READ: Well, cold stand-bytoo

74 MR. VARDY, CHAIRMAN: Yeah. That’s right.

75 MR. READ: ... as well, yeah, sure.

Eu
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1 MR. VARDY, CHAIRMAN: On the second
2 sentence,“value diminishesconsiderably.” This is in
3 referenceto the thermalplant. But I wanted,because
4 1 think this was the subjectof somediscussionearlier
5 this eveningaboutthe factthat if the dieselplantwere
6 to be on a stand-by,it would needto bemaintained,it
7 would need to be warm or hot or whateverthe term
8 would be.

9 MR. READ: Well, I would think it would be the
io sameas we walkedinto thereexcept,you know, they,

qi’

you put inert gas into the boiler to, in a situation
whereyou’re notgoingto probablyhaveto run it for

13 two or threeyears,and that’s beenthe caseup there

14

now. It’s whattheycall mothballratherthan,or, and
15 if you had to ... that’swhy it takesa coupleof daysto
16 get it online. So that’s the kind of condition you
17 would leave it in.

18 MR. VARDY, CHAIRMAN: So areyou saying a
19 cold stand-byreally is notmuchuse as a backup.

20 MR. READ: My guessis that whateveryour problem
21 is, you’d probably get power restored over the
22 transmissionsystembeforeyou gotaroundto running
23 that up. I think therewas someevidencegiven earlier
24 about, by the time they got the gasturbine up from
25 Portaux Basquesto where,to here,they had the line
26 repaired. Soit’s ajudgmentcall there. It would have
27 to be a really disastroussituation on the line where
28 you’d run up that plant, but the pointwas madethat,

q 29 yes, that’s a possibility, but don’t look to get it done
30 in a coupleof hours like you canwith a dieselplant.

31 MR. VARDY, CHAIRMAN: Back to you, Mr.
32 Pelletier,for re-direct.

33 MR. PELLETIER: I havenothingfurther.

34 MR. VARDY, CHAIRMAN: Thankyou, Mr. Read.
35 There’s someinformation that theBoard would like to

q 36 have which I assumewe’ll get sometimeearlynext
37 week, andI think what we’regoingto wantto do is to
38 reserve the, that wemay want to re-openthehearing

~ 39 for the purposeof reviewing that material. I’m
40 thinking aboutthehistoryof the 138 line. So we, I’m
41 notgoing to closethis hearingright now. I’m going
42 to reserve the right to re-open. We may needto re-

q 43 open, to continuethe hearing,and if we did, we’d do
~i’t it in St. John’s. Once we look at the evidence,this
45 material that we’ve asked,theundertakings,we may
46 want to call some, call a witness to answer some

q
I

47 questions,and we may want to give Mr. Locke an
48 Opportunityto review the materialand to participatein
49 any questions.SoI’m notgoingto call this hearingto
50 a closeat this point.

51 MR. PELLETIIER: Do you wantto do final argument
52 now?

53 MR. VARDY, CHAIRMAN: Pardon?

54 MR. PELLETIER: Do you want to do final
55 summationsnow?

56 MR. VARDY, CHAIRMAN: What I’m going to do
57 though,whatI am going to do is I’m goingto ask for
58 summationsat this time, even thoughwhen we rise
59 herethis evening,I’m notgoingto bring closureto the
60 hearing. I’m going to

61 MR. YOUNG: I just want to makesureI understand
62 this. We’re going to haveevidenceprovidedafter the
63 summations

64 MR. VARDY, CHAIRMAN: Yes.

65 MR. YOUNG: ... aregiven. Given the natureof the
66 evidence,that’s probably not a major problem,and
67 my only concernaboutthat would be, is that if we got
68 a lot of supplementarysummations following the
69 evidence,and particularly for the witnessescalled.
70 My only otherconcernis that I think if we are sitting
71 here in the chairany longer, we may be running a
72 fowl of someGeneva’sConventionon warcrimes. I
73 don’t know, is it possiblewe canreconvenethis first
74 thing in the morning? The other thing, Mr.
75 Chairman,to be quite honest, I would like to seek
76 instructionsbeforeI do final summation. I don’t need
77 overnightto do that, but I do needa few minutesat
78 least, andI would be just as happyto reconvenein the
79 morning or takea 10 or 15 minute breaknow which
80 is I know nota verypopulartime to askfor time.

81 MR. VARDY, CHAIRMAN: I don’t see any
82 problem. I’ll ask Mr. Locke,but I think I’ve already
83 determinedthat he is a night owl. So I think what
64 we’d like to do is to give you thefew minutesand

85 MR. YOUNG: Okay.

86 MR. VARDY, CHAIRMAN: ... we’ll comebackin
87 tenminutes’ time.
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Q. If theRoddicktonplantsin questionwereto be retained,whatcapitalprogram,if any, and

what operatingandmaintenancefundswould be requiredto provideastand-byservice?

(a) Whatoptionsfor providingastand-byservicehavebeenconsidered?

(b) Which optionshave beenfound to be more economicalthan the maintenanceand

operationof theRoddicktonplants?

(c) Pleaseprovideanetpresentvalueanalysisof theoptionsconsidered.

A. (a), (b), (c) If theRoddicktonplantswereto be retainedto provideastand-byservice,the

following capitalandoperatingcostswould be required:

For theRoddicktondieselplant:

Capital - $ 4,200,000

AnnualOperating - $ 90,000; and

For theRoddicktonthermalplant:

Capital - $ 1,146,000

AnnualOperating - $ 323,000

When isolateddiesel systemsare interconnectedto the main Island grid, it is Hydro’s

normal practiceto removethe dieselgenerationfacilities. The underlyingrationalefor

interconnectionsis the costsavingsassociatedwith discontinuingthe maintenanceand

operationof the dieselgenerationfacilities. After an interconnection,Hydro normally

maintainsthe dieselplant for only one operatingseasonafter interconnectionto verity

the performanceof the interconnection. After this period, the diesel facilities are

decommissioned,dismantledand removedfrom the site (e.g. Flower’s Cove, Burgeo,

Fogo-ChangeIslandandmanyothers). It is worthnoting that stand-bygenerationis not

availablefor manyof theareasof the Province,radially connectedto the grid, asto do so

would entail significantcost.

When the St. Anthony-Roddicktonsystemwas interconnectedin 1996, it was necessary

to considerotherfactorswhenevaluatingtheneedfor stand-bygeneration. Thesewere,

the considerablelength of transmissionline (400 kin) feedingthe systemandoperating

history of transmission on the peninsula, and thesignificant installedcapacityin the area
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which would benefitthe overall Island system. At the 1995 Rural Rate Inquiry, Hydro

respondedto aquestionfrom NewfoundlandPower relatedto the provision of stand-by

generationin the St. Anthony-Roddicktonarea(refer to NP-45, 1995 attached). During

the final design of the transmission facilities certain changes were made which

necessitatedareviewof Hydro’s planfor stand-bygenerationparticularlywith respectto

relocatingHawke’sBay andconvertingtheRoddicktonWoodchipPlantto burn # 2 fuel.

It should be notedthat no considerationhadbeengiven at the time to maintaining the

Roddickton Diesel Plant given the significant cost to do so and past customers’

objectionsto dieseloperationswithin closeproximity to residentialareas. Even if the

interconnectionhad not materialized,Hydro plannedto discontinueoperationsat the

RoddicktonDiesel Plant andconcentrateoperationsat the RoddicktonWoodchipPlant

andthe St.Anthony Diesel Plant.

In the original plan, the stand-bygenerationwas to provide emergencyservice and

backupfor astatic var compensatorsystem. It was eventuallydecidedto proceedwith a

voltageregulationsystemconsistingof switchedcapacitorandreactors. For this modeof

operation,stand-bygenerationwasnot requiredfor voltageregulationandthe economics

of relocating units from Hawke’s Bay had significantly diminished. As well, it was

recognizedthat removing the diesel units from Hawke’s Bay would, in fact, leave the

communities in the Hawke’s Bay area worse off than they were prior to the

interconnectionof the St.Anthony-Roddicktonsystemto theIsland grid.

The option of convertingtheRoddicktonWoodchipPlantfrom woodchipfired to afully

oil fired facility wasunderconsiderationat that time becauseit wasnot practicalto store

woodchips for extended periods due to the problem associatedwith spontaneous

combustion. A stockpile of woodchipswould havebeenrequiredto maintain the full

capacityin a stand-bymode. After further review, it was decidednot to convertto full

oil operation,not only becauseof the cost involvedbut alsobecauseof concernregarding

deteriorationin its operatingcondition afteran extendedperiod of stand-bymode. As

well, it wasrecognizedthat it would takeaminimumof two daysfor the facility to go
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from a cold stand-by state to a full operating state which results in the Roddickton

WoodchipPlantbeing not well suitedfor the role of a stand-byfacility. Fromasystem

perspective,given its relatively high operatingcostand long startup time, it is unlikely

that the plant would operateto any significant extent in the future. It was therefore

concludedto abandonthe facility.
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Q. Outline theplansfor theRoddicktonWood Chip facility upon theinterconnectionof the

GNP system.Providedetailsof theeconomicanalysisperformedto determinewhetherthe

planfor the Roddicktonfacility is the leastcostoption for Hydro’s customers.Identify all

costs associatedwith the Roddickton plant as reflected in NLH-1 and NLH-2. If the

Roddicktonplant was relocatedor is being relocated,identify thecost of relocation.

A. UpontheinterconnectionoftheGNPsystem,Hydroplansto modify theRoddicktonWood

Chip plant to fully utilize #2 diesel fuel and placeit in a standbymodeof operation. In

early 1994, an economicanalysiswas performedto determinewhetherit is more cost

effectivefor theplant to be placedin a standbystatusor mothballed.The detailsof this

analysisareas follows:

i) Two generationexpansionscenariosfor the Island InterconnectedSystemwere

considered;Scenario 1 assumedthe Wood Chip plant on standby status,and

Scenario2 assumedtheWoodChip plant in mothballedstatus.

ii) In Scenario 1, the capital costs for the GNP interconnectionin addition to the

transmissionline andterminal stationfacilities, included:

• modificationsof theWood Chip plant to bum#2 dieselfuel,

• relocationof theHawke’sBay dieselunits to theRoddicktonWood

Chip site,

• placing the St. Anthony diesel plant in a standby mode, and

• provision for one full size static var compensatorfor voltage

support.
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This costis $38.4 million for 1996 in-serviceexclusiveof anycontributionunder

theCanada/NewfoundlandInfrastructureWorksAgreement.Annualoperationand

maintenancecosts relatedto the GNP generationfacilities for this scenarioare

expectedto be$616,000(Jan.1993$).

iii) In Scenario2, the capital costs for the GNP interconnectionin addition to the

transmissionline andterminalstation facilities, included:

• mothballing thewoodChip plant,

• relocationof dieselunits from the wood Chip site to St. Anthony and

placingtheSt. Anthony dieselplant in a standbymode,and

• provision for two half sizestatic var compensatorsfor voltagesupport.

This cost is $41.5 million for 1996 in-serviceexclusiveof any contributionunder

theCanada/NewfoundlandInfrastructureWorksAgreement.Annualoperationand

maintenancecosts relatedto the GNP generationfacilities for this scenarioare

expectedto be $625,000(Jan. 1993$).

iv) A presentworthanalysisperformedfor eachof theabovetwo scenariosovera30

yearperiodshowedanoverall cumulativepresentworthpreferenceof $2.8 million

(1993$)for placingtheWood Chip plant in standbystatus.Excludingtheeffectof

the initial capitalcosts,the cumulativeworth preferencebasedon futureoperating

andgenerationexpansioncostsremainsfor thestandbystatusat$700,000(1993$).
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As standbyfacilities, the generationon theGNP will fulfil a role similiar to that filled by

NewfoundlandPowersdieselandthermalfacilities sincethedevelopmentofBayd’Espoir

and the Islandtransmissiongrid in the late 1960’s.

The costs associatedwith the Roddicktonplant as reflectedin NLH- 1 and NLH-2 are

identified in Table 1 below.

Hydro hasno plansto relocatetheRoddicktonWood Chip plant.

TABLE 1

NEWFOUNDLAND AND LABRADOR HYDRO
RODDICKTON WOOD CHIP COSTS

NLH-1 1995 NLH-2 1995
Description BaseCase Interconnection Case

Operating& Maintenance 2,403,205 427,452

Fuel 1,744,632 12,000

Depreciation 1,018,633 1,261,045

ExpenseCredits (5,666) (1,523)

Interest 2,128,438 2,118,933

DisposalGain/Loss 293 12,678

Margin 0 190,838

Total RevenueRequirement 7,289,535 4,021,423
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