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DISCLAIMER OF WARRANTY, LIMITATION OF LIABILITY 

This report was prepared by the British Columbia Hydro And Power Authority ("BCH"} or, as the case 
may be, on behalf of BCH by persons or entities including, without limitation, persons or entities who 
are or were employees, agents, consultants, contractors, subcontractors, professional advisers or 
representatives of, or to, BCH (individually and collectively, "BCH Personnel"}. 

This report is to be read in the context of the methodology, procedures and techniques used, BCH's or 
BCH's Personnel's assumptions, and the circumstances and constraints under which BCH's mandate to 
prepare this report was performed. This report is written S9.1.¢JY, for the purpose expressly stated in this 
report, and for the sole and exclusive benefit of the pers'B~~%~ntity who directly engaged BCH to 
prepare th!s. report. Accordingly, ~his report i.s suitabl~ only 18-(%~~;[1 purpose, and is subject to. any 
changes arising after the date of this report. This report 1s meant tb:~&fead as a whole, and accordingly 

no section or part of it should be read or relied u,W~~~Mt.of context. ···~lt%::. 
~, •• :.: •• :.~.·,,.~.\·!:~: ... ~ •. ::.·.~.~= .. ~.-~.··.··... ·~~:.:.:.= •. ==.=~.>.. ..~:::;~, 

Unless otherwise expressly agreed by BCH: ~::::::h ... :~;;;:~~:~:h. ' .. ,::::{:~:::. . ../§W· 
.... '<:~~~}\ . · ·:)::{:~iI!~\tit:=~·: .. , "\:~gtil~igr:::·· 

1. any assumption, data or informatJ.9:fo{':Nhether emi:@~jed in ta'f@.l?.l~~g.~,.~lectrcff.\)i::form) supplied by, 
or gathered from, any source "Tf@!:!:!:~ing, with1tf~\lim~~Jl~Br::~:~W%£.Q.QSUltant, contractor or 
subcontractor, testing laboratory ariff~@~Wpment s'tillU;~@;f~tc.) up6HI Which BCH's opinion or 
conclusion as set out ln:Jhi.~Jeport is o·a{fah.(individuif!lY:~~hd collectively, "Information") has not , ..... ~ .. ··"·"'~~.. ·~·· ··"· , ... <., 
been verified by BCH{.=$Kt~:GJiU~:;:~~rsonnel;::=$.:G.l;t. makes:~~~P~ representation as to its accuracy or 
completeness and disclaiiiW~iJJr~fftfiWJ.MUJ res$~m::10 the Mf.~rmation; 

(:i=~=t~:., ··~;:~::~~:.. "· ··.~,::::~)::;;$~,;~~ .. ·!:::;~%~~.. ·~~~~~!) 
·:•:·:.-.::~'.·. ~.::~.::;;.·,, . ~~;:;;~:*:-:-:;.:-. ··X<~·"=·~ ~r.:' 

2. except as ~xpres~lY.f~~.t out iri~tfif~:<report~":~riW§tm~t~:~J;)ditions, warranties, representations and 
statemepf$~&vheth~:f:i~~Rress, im~i·it.tj't:written, or.aV~~O.tt~ral, statutory or otherwise) are excluded 
to t~~~m'.f*·lfuum exten1~~JjniUed by:'.!~~%;~pd, to the extent they carnet be excluded, BCH disclaims 
all FaP.·iljty in relation to th~@o)he maxir:i'ffi'm extent permitted by law; 

:~=~~:ff~%~~~ . .. ·-:=·=~~~~~~~~,, .. ~~~~~r~~~ 
._v:;.;:·~~..... •'XX,. '·:~·; .. ;~t,~. ~.,~_..,~ .... 

3. BCH do·et:Q:q,t repr~~'ij(3or warra"i:(f.;:fQ~ accura1:y, completeness, merchantability, fitness for purpose 
or usefulri~{i~M~@'f=tport, or anyi~t~tn:iation contained in this report, for use or consideration by 
any person of.~$.f;lf In addition BCH .~b'es not accept any liability arising out of reliance by a person 
or entity on this/,·r:~_gg~~' or any information contained in this report, or for any errors or omissions in 
this report. Any use:,~t~!J;f.pce or publication by any person or entity of this report or any part of it is 
t th . . k d ·.x-:::•,·..:-. a eir own ns ; an ··:~::~::~;~,, 

··={~Jw 

4. In no event will BCH or BCH's Personnel be liable to any recipient of this report for any damage, loss, 
cost, expense, injury or other liability that arises out of or in connection with this report including, 
without limitation, any indirect, special, incidental, punitive or consequential loss, liability or 
damage of any kind. 
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EXECUTIVE. SUMMARY 

the Interconnection Customer (IC), is proposing to develop the Bull River Solar Farm 

facilit y (BRSX} to inject energy into the BC Hydro (BCH) system. The solar energy project, capable of 

producing up to 15 MW of power, will be located in the East Kootenay area of Brit ish Columbia. 

This report identifies the required system modifications at a preliminary level for interconnecting the 

solar farm to the BCH system. The BRSX faci lity is proposed to be connected via a tap connection on to 

circuit 60L289 between BCH's Cranbrook Station (CBK) and Aberfeldie Generating Station (ABN). The 

Point of Interconnection (POI), located at the tap point, will b.~ at a distance approximately 2.2 km west 
.<· .... •. 

from ABN. The maximum power injection from BRSX into tt\:~~;°6'f;Ji system at the POI is 15 MW and the 
·~:::::::::::: .. 

proposed Commercia l Operation Date {COD} is June 15, 2018. "::f#~:: .. 
.. ·:: ==~~i~ J~~ ~ ~:: ~· 

Th is feasibility study of the BRSX project inter.C.0.QQection to the··::s(tf:I<. Transmission System at the 
f!•-'0·~·1.;.·.··~·.· . .. .. : .. :..:..-;-.. : ... 

proposed POI has resulted in the following conc!~{l~p(~h-~tr.~quirement~~(jf!~::::.. .s:~:::: .. 
·::~=~===~ ····=:::::::::~:::;::::.... "•;:;:::::::::::.. _ .:::~=~~~~:~:~ 

• No unacceptable voltage condit ions in the ~Mfi~.rni;~:i§~~~Y}t~rn were··:a:&~:~r:"'..~~])W~fe to the BRSX 
- '\·.·.·...... 0,0 .. 0 ···~-:o•oMo.0-(; •,•,ol,•,·!-.. ·.··''-'•'0 

solar farm facility under pre aryWW?.st - conting~·~EtsteadY-~~~W!A@:~.arios;··::~~@~};;/ 
• Transmission circuit 60L289 {CBKf.f:)&.~N) can be··;9~~rloacte..tj;:i;f.u'ring~\h:~.,~ummer months for pre

contingency (N - 0) system norm-~frMb~itions. Po~'.t}~Qn:fJAgincy {N~il~~f~ady state transmission 

element overlo~ds %%~Bf~:rved o~:::~l{9:MJ:~ 60L289~l?:~f94, and 60L~S2; . 
• The present rating 'Ql~?:11~Wt~~'l"t~9 1s re1Jl~ff:.? to be!WB:~:ted to a higher operat~ng conductor 

temperature in order t<gME9'm·tu9,9~~-~:J.he BEW-*:Rrojecti[IJger system normal conditions; 

• ~eplacemen(g&~~i:ting~GQ@;~:?: fin~'.:ffe:~ll:~ti Q,~~t~~:¥i at.c{tand ABN s~ations will be r~qu ired to 
1mple~~~t a 't1¥:RN~. currentd!.!:f.t.~ rent1af~BWW.~.~1ve Over-reaching Transfer Tnp (POTT) 
Prote.cti:O.n.scheme.~o'i'.'\:.60L289·":~:**::.. "::::~~:=:·W» 

......... ~.·~·.•,• ....... ·,•.•,·i, I .~;:.;_:..:~._,.... v., • f9I' 

• ~~JU~~[f.~tPY) and st:i~ijBY:<-~SY) WE~~t~/:~ss-2 te lecomm~nicatio~ circuits are required with new 
t!f:\%~Hat1on of All 01-el~t~tl~~~~pport~S.JJ.~~:!.~re (AD.SS) f1br~ optic cab ~e between BRSX an.d A.BN 
s'it~·$.:;~_l)pgrade of C!.l'.1 ex1stmg{Qti{:rowave~ll~~:.~s required for implementing the telecommunication 

..... ·•• .... ·.•.t, ~· ···'"··· ·.·.~~ .v.r. ... ........... . 

circ'ffi\~?:~t~we~gt~~:~=·- ABN a·n:~j;~p.::~ - BRsx; 
• Replaceruef P.t~2.f~>tne existing t tefMfl?rmer at BCH's Wardner Station {WAR) is required to 

·~;I' ..... ·~~·· • ~ ......... 

incorpora'tE§.;ff)"ef;protection scheme··on 60L289 which will likely involve a station expansion; 

• Islanded op~f~1J:@,, with existing BCH customers is not arranged for the Bull River Solar project. 
Power Quality prgJ~f~ion' (i.e. under and over voltage/frequency protection) is required at the 
BRSX facility. The":::~~:P."a,.!:>i l ity to receive anti-islanding Direct Transfer Trips {DTTs) from BCH 
terminals will be re;W~1"f.~d to remove the IC's generation source to minimize any potential 
impacts to BCH customers under islanding conditions. 

• The IC is required to follow the requirements as applicable in the BCH document, "60 kV to 500 
kV Technical Interconnection Requirements for Power Generators" that pertains to this type of 
asynchronous generation source (i.e. solar). 

Mitigation methods of the IC's transformer energization inrush current may also be needed and will be 

studied in greater detail at the next System Impact Study {SIS} stage. 

©British Columbia Hydro and Power Authority, 2017. All rights reserved. v 
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The non-binding good faith cost estimate for the above Network Upgrades necessary to interconnect 

the proposed project to the BCH Transmission System for a maximum injection of 15 MW is $5.17M. The 

estimated time to implement the identified Network Upgrades is 12 -18 months. 

The above estimate and schedule do not include the work associated with Revenue Metering nor does it 

include the work required within the IC's facilities. The IC is required to provide PY and SY 60L289 line 

protection at its terminal which must be the same as that used for the replacement of BCH's 60L289 line 

protection. The IC's protection must be in accordance with "60 kV to 500 kV Technical Interconnection 

Requirements for Power Generators." 

Additional Network Upgrade requirements may be identifi~:~~.the SIS or Facilities Study (FS) stages. 

The Interconnection SIS and FS reports will provide greatJ~~lf::~ of the Interconnection Network 

Up~rade requirements and associated cost esti.: ... ates and estr'ti'\~fl~construction timeline for this 

:= ... ·:~~I~~.:~~:~-.·~=~~:· .. ~~~~~ 
-.::·~~;s, 
~~~~; . 

.;<:;::~~ 
·~ .. $: .. ~~. J ..... -:~,'.·.~);:'. •• ·:·:·.·:·· ... _.. ·-:~.·>~~.· '·· ~=='~::;:::-. ~ ·~- .. , \~;~:J 
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1.0 INTRODUCTION 

The project reviewed in this Interconnection Feasibility Study report is as described in Table 1 below. 

Table 1: Summary Project Information 

Project Name Bull River Solar Farm 
~~~~~~~~~~~~~~~~~-! 

Interconnection Customer 

Point of Interconnection 2.2 km from ABN statio_1\~ia a tap connection 

IC Proposed COD June 15, 2018 ·::;:@A;.-:-, 
Type of Interconnection Service NRIS IZJ ··;~:~]~!ii~::.. ERIS D 
Maximum Power Injection at 15 (Summer1:=~;, ··::;:~]j~jt·{·::;.:_·:~.·.·.=··.:1.:.::5:: ... (Winter) 
POI (MW) ~Nf.fa::::::,,.. ·· .. ·· .. 

··=~=:·~ a:•:,.:•;, .. ,.=:~:;:;:::::~::::::•~•,. ·~·:•:•:•:-:;:::•! •: • 
\::;:::;:::::~}. '-;;~~~~~~~~.. .~::::::::::::::~::::::·:·. ··=:::~:~:}::>' 

the Interconnection cdsfofoer (IC), is p?op:esing .. toi~develo·r,Ha:-:15 MW solar generating 
··::;>.:::::~~... ...::-:::~:=~. . ... ·:=.:.~:::;::::~·~ '·"·;~;::::::::::::~ 

facility in the East Kootenay area of British'G'.cRumbia. <~~t~/;~:~%':::·· "·:::::w· 
~ ~ = :;~;$:; ::: ~·. . · ·f:~~~~~m ~t;. ~ ~ ";~ ~~~ ~~ ~f ~~;., 

The Bull River Solar Statio~~jf~'.~~1f:t~JJ"'1:i~ve a ta:f(\}Qt 250 i~t~~rs, where a single inverter has a rated 
··:·:·:·:·:-~-... ·--.:·:~~:·:-::.;. -~:::-~~·;, ~·:·~:-:~ 

maximum apparent .Rower of~~:i.!\VA~an.<:j.§~:::.ca~d ~ft:;~JV.~.,.;powe-rrn·9Jput of 60 kW. Each inverter unit is 
~"~"· '<::·m'~· .......... ;.:,-.~... ·::--:i::·;<-:, -;;;~ .. ; 

connected to a oc:~t~w,~rk coifs.i:~Ml~ of'1a~ltf:f~)j~~MJ*l~otoi.?eltaic circuits. The 250 inverters are 

distributed ~4~W;ivo f~i~%i~:.'ith 160~$~ters a116'cat~#{:i~t~;one feeder an~ 90 inverte~s all~ca:ed on 
the seconq~J~~.der. The ma.l'.<rm~m power~:(:i§ MW) generated from all 250 inverter units will first be 

.. t::::=;;:::;:::·· ··:;:;:;::>;:;::. ·.:;~-:::;;::;::.. ... 
steppestJfP.:~to the 34.5 kV leveI;X)).r,ough stelff\:fP.,.transformers and then to the 60 kV system through a 

<;:~:·= .. ~·=~: ··:·: .. :·:·:·~ .. ·,__. . ~:-:·:·:·:-;:·~ 
propose-aJ~.:.5.~MVA, 60 kV .(Y-gndr:J:;::~?I-.5 kV (~t&t~tipn transformer unit. The power will be transmitted ••••••••·•• ... :·~ ........ ·:·.·.·.<:·.·:.... '-!···· .. "~ 

through a ~H~f:t:J~ owl)~·@~h km, 6<f~V~t.r;~nsmissliS°:n line (designated as 60LXXX) via a tap connection on 

the BCH circu'@~~k~~gl!M~tween CranMtj~k:;;tation (CBK) and Aberfeldie Generating Station (ABN). The 

Point of lntercon-~MMRfo (POI) will be loc~f~·d at this tap point which is at a distance of around 2.2 km 

from ABN or 2.0 km.tM!fhwardner Station (WAR). The IC's proposed maximum power injection into the 
· ·::::::::~::~ ... 

BCH system at the POI, aft~;t;J~~ses, is around 15 MW. The proposed Commercial Operation Date (COD) 

for this project is June 15, 201~{} 
.,._. 

The IC proposed 60 kV transformer appears inadequate to deliver the 15 MW maximum power injection 

at the proposed POI while meeting the reactive power requirements for a solar/wind farm. The 

customer is requested to review its 60 kV transformer rating before moving to the system impact study 

stage, and to ensure that the transformer will be capable of delivering the proposed 15 MW injection. 

Aberfeldie Generating Station (ABN - 25 MW) is a summer peaking station which historically operates 

close to its maximum continuous ratings during the summer months. During this high output, active 

power flows on 60L289 are predominantly in the direction towards CBK station. 

© British Columbia Hydro and Power Authority, 2017. All rights reserved. Page 1 of9 
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There are two tapped load stations on circuit 60L289, the customer owned Bull River Mineral Station 

(BRM) and BCH's Wardner Station (WAR). BRM mine is presently shut down and has very low load 

levels. WAR station load levels are also low and it supplies ABN and BRM stations with its single feeder 

through the existing three (x3) single phase, 833 kVA, 67.3 kV (Y-gnd) I 11.95 kV (Y-gnd) transformers. 

The Elko Generating Station (ELK - 12 MW), located at the end of circuit 60L294 (ABN - ELK), is no 

longer operational. 

Appendix A illustrates the East Kootenay electrical system with the proposed IC connection in the area. 

2.0 STUDY PURPOSE AND SCOPE '"\h. 
,.::;.;:;.. . ·~;~!i~~~ 

The Feasibility Study is a preliminary evaluation;f*l}BrdX~tem impacf·~~g:~~st of inter~:~~necting the 

propos~d ~roject t~ the ~CH T~ansmission ~yste'~~}?li'~\~Wg~ .. scope is. r~:~f:~g~d t~f~my.er flow and 
short c1rcu1t analysis and investigates potential systii!.r:D .. constram~~·:.~ssoc1atea :w1th .Jb.i;!/1.hterconnection 

3.0 TERMS OF REI;.§Rt.;N.C~i*li®i;;~l®;lfo.:::,. 
~~=~=~=~:~~:f§.:~=~=~=~:~::::::::.: .... 

This study investiga>.,e$ voltag=r~iltDf0~f:t~=~~ipg .. ts~·~:~~tJf. the tf~W~mission networks in the vicinity as a 
:-::::;~:>.· ··~:::::::::-:"";·_ . ···~:;:~:::.x::.<:~· .. ·· ··:::::"~*~~~ ·.:::::::!:~ 

result of the propose~)titerconnE!t!19:th. BCWpl(@m~:/9.$tb.Rdology and criteria in compliance with the 
·.·.·.·.·.-..... ........ ...... ·······~~· .. ·.·.-.;..::-~ ... ·.·.·.-. 

North Ame.:£~~~lliabillt~q~~f:):~ration'(~]f~:~, Mandato'f:Y.:4?:f:Wbility Standards are used in the studies. 

A:::::::;::::::: .. · ··:::::::::~~::.. '·::~:~::;:$" ...... 
The F~M%friy Study does iWstn~~lude st~~!:!:!:W. analysis, harmonic mitigation, or electro-magnetic 

transien:t:j~;ij~Jysis. Oper~~J.~~ rest~i9:~L9.~,~ and oi:HWJactors for possible second contingency outages are 

not studiecf::~fif:18,~s ~wj~J~ither. s'ff~f~:~.~ent system impact/facilities studies and internal network 
studies will detehni@:~f:i·e requirements'1&f:~tf:!inforcements or operating restrictions/instructions for the 

··::::::::::::>:ii' ~·:::;:· · 

above mentioned ti/P.'~$ . .of events. 

4.0 STUDY A~:;~~iONS 
··:;; ...... 

The study is carried out based on the latest data and information submitted by the IC in September 2016 

and the latest BC Hydro Interconnection Queue information. Reasonable assumptions are made to 

complete the study and the report, whenever such information is unavailable. 

The power flow conditions studied include generation, transmission facilities, and load forecasts 

representing the queue position applicable to this project. Applicable seasonal conditions and the 

appropriate study years for the study horizon are also incorporated. The 2018 summer and winter 

system configurations were selected for this study. 

© British Columbia Hydro and Power Authority, 2017. All rights reserved. Page 2 of9 
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The following assumptions were applied to the feasibility study base cases: 

• Existing plants {i.e. ABN) and higher priority queued projects in the East Kootenay ·area were 
included in the study; 

• Elko Generating Station {ELK) was not included in the study (i.e. ELK= 0 MW). 

Appendix B contains the power flow single line drawing reflecting the electrical orientation of the 

project within the BCH system. Appendix C provides other study assumptions. 

:$~~~:::: .. 
5.0 STUDY RESULTS AND REQUIRED UPGRAU:f!S: . 

.. ~::~w~~~t=: .. 
The 15 MW BRSX facility is proposed to be inter.~gr;wected to the B<Z.!:f;~y.stem through a short line tap 

.. ·,.···*·""' ·.·.· .·.·.·~. 

connection onto circuit 60L289 {CBK - ABN). ~W.ltfN~.!b.~lements in ·~~~fo;.~ (system ~.g_rmal or pre-
\·.·.· .. ;;\ ~, •· .. ·.o..·."·}'r. '•"•'• .. ·.;~, ,• • • ~."{f 

contingency) during the summer months, tra.nsnit~~i.~fr:::~.lf.9!;!.i1)iOL289 ca·M.~~:::9verlg~.'.@~:;due to the 

injection of 15 MW of power from the !C's facilities.ttF.~~r ;tiM,Yl~t<i!~ conditfui)~)J6.(f~%-contingency 
~-·· . ..;..;.~... .• .. ;.· .. --~"-~.... ·~··'•"• ...:········:/" 

overload is expected when power (at{~¥~evel) is imp~;~;fld from.~~~liJ~B) iri'fS-$.fic. At any transfer 

level between AB and BC (import and exP.;%~h~teady stal~~~:?~~qJ1~gifiW:y4Mi¥i) transmission element 
overloads are expected on circuits: ·-:,~::::;~kx ~m@::f::~*'"· ·.·· 

··=~~~;*~~~;~~~:·~· ¥-~~~~}.:;~.. ·(*~~·· 
- 60L2s9 tor ross ·at~JN2:~ffe:ql:~?ops2;·~~tft:~ ·~w~~ 

~"'<&.'- "~~· ... !::f...<~.·:;; . ~:%.~· "l-.. ·:-.·;: .. :-, 
- 60L289, 6QL294 or ~Ql~82''fof::loss!t>f...2L1I:[%>- \::~::::, 

::~~~ -~~w~k ·-.;:::::1~wt.~~b:::~J~r~ "(¥ 
The 60L289 c.!r~J;J it, i*'W~Utly rate.a\t\1~:Q MV A;·~'il=%~mi~~J. to be uprated in order to address the 

,>")',;;}....... \· ..... ;::;. .,............ .. ........... ':_f' 
overload cg_~~~f.ff under s~~tIDD. normal~G@:~jtions. Based .. on a high-level review at this study stage, a 

,/':_.; .. !~--~:::- · ··:~.:~·:·:::.... --:~:·;·: ·:·:·;·. 

higher C~tf.fu:g:::·of 56 MVA is ari{j.(~)(.9ble b{:~~.-~frnssing clearance violations on circuit 60L289 with the 
~..:=:::~·;{• --~:·:·:·:r..-=, •;.>.:·:···:·:•. 

replacemMh .. ?f specific ~.?od pol~~~~Kuctures';'.~$.Q~ higher rating is expected to remove some of the 

thermal ov~#~).9. con.s~:fo#under sm~:1fa~pntinge'M'cy scenarios. Any single contingency overloads that 

are largely pr~:::;~*-J~W~~~~~fGes will be adalf:~~*d with existing operational measures. 
' ::q~~j~h.. ·:~-:. · 

For the successful integ~~!,!9n of the BRSX station to the BCH system, the existing 60L289 line protection 
-\::'·'•'\"·)... 

relays at CBK and ABN::~:t~lhltnals are required to be replaced by SEL-411L relays. 60L289 will be 

protected by a hybrid prot~Bi{?p' scheme which includes a 3-terminal zero sequence current differential 

protection for ground faults and a 2-terminal Permissive Over-reaching Transfer Trip scheme (POTI) for 

phase to phase faults. For this, Primary (PY) and Standby {SY) WECC Class-2 64 kbps synchronous circuits 

are required between stations: 

CBK and ABN 

CBK and BRSX 

BRSX and ABN 

To implement the synchronous circuits between ABN and BRSX, new installation of All Di-electric 

Support Structure (ADSS) fiber optic cable will be required. This will include the replacement of specific 
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wood pole structures between ABN and BRSX. To incorporate the synchronous circuits between CBK -

ABN and CBK - BRSX, the upgrade of an existing microwave link will be required. 

In order to implement the above hybrid protection scheme on 60L289, the BC Hydro station work is as 

follows: 

• Replace the existing three (3) single phase 67.3 kV (Y-gnd) I 11.9 kV (Y-gnd) transformers at 

Wardner station (WAR) with a single three phase 7.5 MVA, 64.5 kV(~) I 25.2 I 12.6 kV (Y-gnd) 

transformer. A station expansion at WAR will likely be needed to accommodate the 

replacement; ..:;:::., 

• Replace transformer fuse 6001 at WAR for protectid#i{~P.~.d ination purposes; 

• Remove existing voltage regulator and bypass disconne.~J~WIJ~hes. 

1:f:§!:)~.. ··:=::Wiiith::. 

The IC is required to provide PY and SY 60L289 li·~~!~~il!S?.r.. at its ter~m~'.i~bich mus.t~~;.~he same as 
... ~:;~t·:.:, ····:~ .. :.;::--:-.:-;1-"·. · .. ;,:;:·:·:· .. ·.... , . .:,.;-:r.-:·;:«;.. 

that used for the replacement of BCH' s 60L289 line 'P.{f:~;ctic(Qhm4g.?ition to ·B.B~~~~J~~~~~fJ6tection, the 
IC is also required to provide Powe.r;,,.Quality prot~oti.on (i.e:::@f:J~r ... and over~:::Y,"c)'J,I.tage I frequency 

_.~~1 .• .. .;•,.•.·: .... ,.v.·.•.··''•'•' .. ;.:i..,.., .. y 

protection) in accordance with BC Hy'ii(<?J~~{'.pO kV to 5cfoj}Y. Techn.i~~iflnt~\tq11nectfgf1 Requirements for 

Power Generators" and to receive. ant1~~~;M.~~g Dire~~~w.t~:r::tft~W~ip~<:t£'5~jj:; signals from BCH line 

terminals. The OTT requiren1~.r.JJ.~ .. yvill be studl~~tlCJ.J~reater d~ff~JFat the next SIS stage. 

{~1%ttI~mMt~:;:;.~. . ..:q~!~if:~fa,... \lgi~~:~ 
Mitigation of the IC's .transforffi·et·ene:-fgi1~ti6n :.inru~fi1cfrr:rent m=a~ibe required to avoid potential voltage 

... ~.:~.::~. ··:·:·:;;-:~:• .. , . ~~".<·:·:·:~;·:·:-~; .. ;_.:--.. ~ "·~:::--/:~: .. ~, ~":.: ... ~ 
sag and power qua'HW;~)ii:npacts ·6~}$.~b,er 'i3tfi{q~~~~Iir.~M%~t th~~ext SIS stage, BCH will review and 

'-:"............ .. ... ; ..•.•.. , . ·.~ .. ·.·::::· .v: ...... ;:~<o·;::. 
provide comll)~l)ts on fiil)g,s propo~~'.(f;~p.lution/co'ilfig~f:~tfQ:fr,to meet the power quality requirements . . 4.@M~) "::t(lh. "::~ey~fo~,, %~,;:;::: .. 
At this-::4;@fstage, there a·f~~?:h.9.:::-,Remedfatl~G.t!on Schemes (RAS) or special protection and control 

~...... ........ ...,... ....... ; ..... ~ ...... ;. 
facilities::~~~:~:[~ed to ad.?::f:~:~s or"fflW~~~~e potelii~4~~issues that may be identified as a result of future 
stage studie·s~·:-: .. .,. .-.-:·:·:~··:~ .... : .... :;.::,, . 

. ·:\l%i~f ~t~~f!1i!~~jjl' ···:~~~~¢%~ 
Please note that t'K~;~~J?pve conclusions are· based on the steady state power flow study results. Other 

system performanc~::%:~~~.µres such as transient stability, transient overvoltage, etc., have yet to be 

determined. Those issu~lWfrH:>e dealt with in the System Impact Study stage and may identify the need 

for additional network upg·;M'.~~~ Equipment that may be determined during future stage studies is not 
.,,.. 

included in the cost estimate nor considered in the estimated schedule provided in the next section. 

6.0 COST ESTIMATE AND PROJECT SCHEDULE 

Table 2 below lists the facilities and system upgrades required in the BCH system to interconnect the 

proposed project to the system. It also provides a non-binding good faith cost estimate for the Network 
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Upgrades that would be the responsibility of the IC. The estimate and schedule do not include the work 

associated with Revenue Metering nor does it include the work required within the !C's facilities. 

Table 2: Cos~ Estimate for the Required System Upgrades 

Work Estimated Cost 

Definition Facilities 

Replacement of existing transformer at WAR. 

Stations, Transmission Replacement of existing prot~.Qt!on at CBK and 
~:;::::::~ 

Line, P&C, and ABN sites with associated teleC<j;~~tion 

Telecommunication upgrades. ··:·:·:-:·:·:·. 

Replacement of wg oJpole structu;;;¥~~9. 
:-...;@:~ .. ~~"~." "'·~~:;~:~·:·. 
~$;!;~~=~~:::~::~: .. ~ ~~;~:~:~~=~·. 

'\;..~·=~ ·~~:_::.;~:?&:..,.. -..;:~-.:<--~!~~ 

Estimated lnterconn~~~ion;'.~.¢~W.Q.rk Upgrade~~~~~~ 
··i :.-:·:» 

.-:J:=. ~:;:17M 
{':·=·~"'' ...... :·.·=·:;<·".;· ,., ... ;•;·:·. .·~·:·:··~:" .. ;,.· 

D·:~.::.::.~.· .'.:.'60 - 66 m··:·:·o:·:·:·'t)·s D ··:·:··:·:·:·... ..!,}:.,!;\. 
30 - 36 itfonths ·.·;t,•.·.•.•.•, 

·<fJJ~\+ r;:: ~'11' 
7.0 CONCLUSION:Si& DISCUSSION 

·~<%~~\t~ 
This feasibility study of the 'BRSX project interconnection to the BCH Transmission System at the 

proposed POI has resulted in the following conclusions and requirements: 

• The existing rating of circuit 60L289 is required to be uprated to accommodate the BRSX project 
under system normal conditions. This present rating of 30 MVA (S0°C) can be increased to 56 
MVA (90°C) which will involve the replacement of specific wood pole structures on 60L289 to 
address clearance violations; 

• Replacement of existing 60L289 line protection relays will be required at CBK and ABN stations 
to implement a hybrid protection scheme which includes a 3-terminal zero sequence current 
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differential protection for ground faults and a 2-terminal Permissive Over-reaching Transfer Trip 
scheme (POTI) for phase to phase faults. 

• Primary (PY) and Standby (SY) WECC Class-2 64 kbps synchronous data circuits will be required. 
New installation of ADSS fibre optic cable will be required on 60L289 between ABN and BRSX 
sites which will include the replacement of existing pole structures. The upgrade of an existing 
microwave link will be required to implement the data circuits between CBK - ABN and CBK -
BRSX; 

• Replacement of the existing transformer at Wardner Station (WAR) is required to incorporate 
the protection scheme on 60L289 which will likely involve a station expansion; 

• Islanded operation with existing BCH customers is not arranged for the Bull River Solar project. 
Power Quality protection and the capability to receiv.e DTI signals from BCH terminals will be 

required at BRSX. :::(!)i~f~i):: ... 

The non-binding good faith cost estimate for the above Netwo;{~q'.~~r,~des necessary to interconnect 

the proposed combined project to the BCH TraQ~@J~~jqn System for··f~'.~.~jmum injection of 15 MW is 
'-:-:-:-:·:·:·:-:·:·:·:·;·~.. ··:·:·:·:·'•!·. .• 

$5.17M. The estimated time to implement the ide'nJiJie'Wt~f~~work Upgrade{is:::i.f -1811).!?.Mb..s. 

\~llij~\~'·:;:::g~m~I!}i:1ji~:::~~·.·. ··=:::(l\i!t:::::::tif f~ii!Ji~r·· 
Additional Network Upgrade requirem~rits may be id.e'rJ,tified in ·t@:::S I~, or Facifi~l.M~:Sfudy (FS) stages. 

:::::::;::::!:... i::·~::~. .::>:·::.·:~::.:: :::.:. .• ··:::::;/' 
The Interconnection SIS and FS repc:frt$.::;wJll provide g·r~a~er d~!~!lf= of~H~:Jnterconnection Network 

··:::·:-:·:·:~·. ~·:·:·:·:· ... ;.:.··~:-: . · .. :;:.;·:·:·:-:·:·:"-' 
Upgrade requirements and associated c·o~f:~~timates an.g}~~t.!,&lated ccihstf'U'ction timefine for this 

project. ,~l'f ~f.Mtt.v, _'\f~j~ 't'';:. 
When the solar far.m~~-~vance%tgtf:~~::jf~@:1~~~M~l~.~~a(~~~!r,e 1c:::~%need to ensure that the solar farm 
design will meet th·e·::in:terconnectiofi·~require'fffe6~Mffti~:;}i)J.ercon'i'i'ection requirements for a solar farm 

should be c9,M:g~rab.iJq0l~~rose tdf~~;~~!_nd far;;;:::~:~%~ii~) in BCH's "60 kV to 500 kV Technical 

lnterconnedf~H:'Requirem:~Hi~~for PoYYErms.enerators". Specifically, the solar farm will need to be 
.··::::::::::::~:-~ "::.::::::::;.!\ ~ ..... ;;.::::~~:: •• 

capabl~::~:§:ffffperating at a fe~fff.@~f.lagging :P:9:W.~.r factor of 0.95 when injecting 15 MW at the POI, 

regulatiW~'.~ttllfOI volta~~!:lnd ,.;;~~i~~}he loir~~!Jpge ride through requirements. 
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APPENDIX A - PROJECT ELECTRICAL MAP 
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APPENDIX B - SINGLE LINE DIAGRAM 
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APPENDIX C - OTHER ASSUMPTIONS 

Assumptions related to the BCH t ransmission svstem: 

Power Flow 

Power flow study is based upon the base case that includes generation, transmission facilities, and load 
forecast representing the queue position applicable to the study of this project. Applicable seasonal 

conditions and the appropriate number of study year~.::::fp r the study horizon have also been 

:::::;;:::~: ,d>, ''%~-,\\:i h ... 
Short circuit study is based upon the complet~:}~~~?:f:tf![._cuit model ... o:f}~:f. Hydro SY:~}~.m including 
contributions from the interconnecting utilities aQ.~.~-prhi.~~%RRwer generato"rs, Th.~f~§pel not only 

includes the existing facilities but also ~!I those undet§2~~str~a1~m~l:::=·~.. <::/t:/{JY' 

Financial and Estimating Assumetion~,~th '~i))j~i&t.''t{f {\,f )J~"VW 
Cost estimates are based o~~::;~:9:."?rder of m·a·~nJWde assurt(f:!1J8.fi and are non-binding and provided in 

•''" .... # ••••• :.o;... -'::• ••••• !\ ·~·~»· 
good faith. The cost estimate~:'.iffql·ug~d .. (n this re·;:>"~.(tQoes noti.ajJd cannot account for a variety of issues 

··:.::::::~::~::.·.:·::~:::::::::;;::~: .. :.-..... .,::::~;::;;::::.. '~~:~!::Z_ 

not under the contr<?,:!:,,of BCH lii~Wg:!~gfl~:~fb.P.JJ!.~lte:~}K \~f\ 
qm>-~ ··::t~tt::.. ····=·::=::::fttt:~;:;'.~+rn~~~ ·<r; 

• The imP.aCt ofad~itional ecfCilpm~nt requiiect::a~ me:; r.~$Ult of more detailed studies; 
• Actl!~l.~'.quipm~·~n~~~ified d·;M~k~rigineering\j~~i~B? 
• FluffJMi'ons in cosk60er. time· \\@):;. 

;-::·;:--;.:::::.:~· -~::<:::::~-~ I ·~::::::::•:!::•. 
• {Rlf~t'Nation consideratl6M~:~:· .,,~~:~:H~:-. 

..... ·.·.·.·~~ ... .., ..... ·.·.;':-. "''"'··········· 
• PrQ:~erty-re lated .~<;>.sts ancFi~.~t!~s; '\fr: "«..t; .... ~}:...~ .·.•,•,•J",•.. ..~l····-~.·:-.~ ., .. _. 
• Any:?'<;;~f:~!!ica~.~{2f¥ublic Coriv~tti~.Qce and Necessity {CPCN) required from the British Columbia 

utmti?St¢:~m;N;JJsion {scuq; "::~~@~ 
• Physical sp·~;~iiwnstraints in netwo~~k facilities. 

""f{';J;~, 
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