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9/12 | 17:30~19:00 | Welcome Drink

8:45~9:00 | Welcome and introductions (Lei Wang)

Overview and what's new in DSATooIsTM V11 — session 1
9:00~10:00 | *PSAT (Xi Lin)
*VSAT (Xi Lin)
10:00~10:15 | Break
Overview and what's new in DSATooIsTM V11 — session 2
10:15~11:15 | - TSAT including UDMEditor and DSAOA (Fred Howell)
« SSAT including CDT (Fred Howell)
DSAToolsTM user forum (coordinated by Lei Wang)
11:15~12:00 | - DSAToolsTM development roadmap
« Plan for new modules and products
12:00~13:00 | Lunch
Recent development with on-line DSA
(Fred Howell / Xi Lin)
IESO’s experiences with the On-line Limit Derivation
System using DSA Tools (Vishaal Persaud)
14:45~15:00 | Break
CAISO presentation on its on-line TSA project
(Dede Subakti)
ERCOT experience of using online DSATools in operations
(Jian Chen)

16:30~19:30 | Adiourn

9/13

13:00~14:00

14:00~14:45

15:00~15:45

15:45~16:30




On-line DSA forum (coordinated by Lei Wang)
*Application presentations
1. Southern Company Services (James Viikinsalo)
2. Transpower (Steven Nutt)
3. Alstom (Ali Sadjadpour)
4. Powertech (Lei Wang)
10:00~10:15 | Break
On-line DSA forum — continued (coordinated by Lei Wang)
« A step-by-step analysis of a typical on-line DSA project
10:15~12:00 | - Future development issues
- Software demo
- Discussions
12:00~13:00 | Luncch
Technical tour to Midwest ISO control center
* Introduction of MISO
* Why MISO needs TSAT and VSAT
Minnesota-Wisconsin Export Interface
Manitoba-U.S. Interface
13:30~16:30 North Dakota Interface
» TSAT and VSAT applications at MISO
On-Line TSAT and VSAT
» Demo of TSAT/VSAT applications on MISO Production
Systems
» Tour of control center

8:45~10:00

9/14

Bm R blenfr ki o & BHCRI AT R 4G g o R i
TSAT {v VSAT @R BIRF4 % 5% % 8% © & DSATools i&* = 5 2
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* AESO (Canada)

* Alstom (US)

« ATC (US)

* Burns & McDonnell (US)

» California ISO (US)

* CenterPoint Energy (US)

e Dominion (US)

« ERCOT (US)

» Florida Power & Light (US)

* |ESO (Canada)

e |ITC Holdings (US)

* Manitoba Hydro (Canada)

« MAPPCOR (US)

* Minnesota Power (US)

* National Grid (UK)

* MISO (US)

» Pacific Northwest National Lab (US)
» San Diego Gas & Electric (US)

» Southern California Edison (US)

* Southern Company Services (US)
» Taiwan Power Company (Taiwan)
» Transpower (New Zealand)

» Xcel Energy (US)

432011 # ¢ 1 &P %
1. DSATooIs s374F 1+ 4 5 % B 1
(1)A # % % 7 1% % 8 (aggregation)friz % (disaggregation) & :1dg 2
()57 % bl d R (R4~ WA 2L~ 4 f7)
(37 X FTH PR FHFF AT G 4

(44 # % i powerflow 2 &+ £
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(2)  pF #7 35 4 = & ~ +7 ( Real-Time Stability ) - # ® Southern
Company » ¥ 3T < ¥ kit

BT REAL > X2 FHPEDRT (Online Stability
Solutions & SynchroPhasor Applications) - # & Alstom > ¥ »+

(4)7 pF VSAT eni5 sz - = d fF Transpower NZ Ltd

(5)CAISO # F TSA & enigsk - # F+4 -+ CAISO

(6)ERCOT #“:@ i + ¢ * sn + DSATooIs e/ 553 - # KL ERCOT

3. DSATools #-% # E % 2 314

(1) DSAToOls 4 & B4 1345 ™ = 5 » fole™ + enf f o kaikie

{ #7 DSATools # BB ARE » # B AR 2R 2 F £a 2>

Rl SRR AR T D VR e R ATIE R o
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i

(2) DSATools % 12 w34 @ f7oxFp €. 2012 # 4 7 3 (7 > 4 B Wi h
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Ld »03c b RAF (0002 Ry TR T > AP 2 ® § A e 3iqed

SEREE LTI
2L TAEE P (L 28 5 F R )RR KR 0T B4R
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B 4-32011 & 4 % 27 p 3745 b 5B i

Pt WA TAA G TR GE 27 EMS (%

fE Ik s) s B (2012) # EMS #-ik 3 5 Siemens EMS > F]pt o
AR TR AT A KB T 5 S e
1. 4o EMS 4 & shse 3

(1)7 M e pF(Secure/insecure)fd 3 & * 7 EMS ¥ 3¢

Q) T % 2 4 7 kT

() FZ ~F g 2T v K p o GE EMS # # 7 #7 EMS (Siemens)
2. ¥ 5‘?% et

(L)7F w3 £ 2 e 3%

(3 B N2 A £l £ LR T
. PERT AR TR A AT S doie L A
4B KRR R

*********_l‘,! —!. ;% Southern Company ﬁ ﬂ’::_m > 2 #El M }#i&********
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A5 %@ Astom RéMm RrAfREAZZ EHpPE DR

SR AN L AL TREAU SRR A TR A L T N

FBRE R G M R E T R IR h AR AHL B
REF TR DT SRR

Our Integrated Solution

[ Unified Wide-Area Visualization

e-terravision
VISUALIZATION
Y
fampmn'
wmne’w“
Oscillatory = : SE Snapshot
Stability ggltznced | Contingency h
DATA MANAGEMENT ~ [ELEE0S PMU Information Estimator ApalySts EmallSignal Stabif
& APPLICATIONS Isianding Line M i eal
Resync. & o Alam ra —
Blackstart Estimation s Management
SynchroPhasor Platform

ransient Stakilty
DSA Results b
(few min)
EMS e-terraplatform

2 Dy -
E;‘::DM Asses bllglt: {%LA!
High Speed PMU Data Downsampied PMU Data Archive
(30-60 per second) {1 per second)
MEASUREMENT-BASED APPLICATIONS

MODEL-BASED APPLICATIONS

\J Control Center PDC
DATAACQUISITION N

& CONTROL PMUs TSRS Q

Powertech m Mﬁmﬁ s perssion
B 4-4EMS 2 &R TR fRAS

GRID

ALSTOM

LR A=)

‘H“'

ALSTOM # 11 EMS 5

ERIBELRMBASFERHE AR

( Online Stability Solutions & SynchroPhasor Applications ) - i

e-terravision % st (4o 4-4 #77 ) Bl EA FRREILA T IRT # i

2l hipE R A%k zﬁpgiﬁ)@w i n v g~ PL

o2

-~

~h %, P s A
R 4 S5 ‘.‘w_»§” AL %

/> 45 42 % (DSA Tools---VSAT, TSAT) » I # 48 £ & * # i
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%k p >t 3E K Psymetrix o 2 o

Unified Wide Area Visualization
(e-terravision)

8 Viewport [1] - escaél_overview - 138 KV contour

- n - :
W“ *& -. 138 KV CantoL = Ir |= Hlﬁﬁs ﬁm m

Dynamic Dashboard, Trends, Pie Charts

B 4-5 ALSTOM e-terravision

ALSTOM e-terravision (4cB 4-5 #777 ) v H DL 32497 T 4 4 5

Fmd|ulag & - e-terravision 1.0 £.d 1 & o % T E - R W& 7 ge

%,

® % il B TR, ATE BB E @ 2 o eterravision £- B R T F %
E A EMS ke v B R Y R REEIOTH
B e TpF ek 5 B3t o g F 2 as 47 % % ce-terravision ¥k 3t #-EMS
et # o n % B4 AT o e-terravision 7 T & ipE e H

1. WA: Wide Area Monitoring B & & 4R o

2. RA: Reliability Assessment ¥ F. 4= o
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3. GA: Graphical Authoring tool B2 % 1 £ -
e-terravision 1 & jFit e 35 ¢
1A5 A &% blfets B3 F @& aug '

HYWIARR DL @G - AR BREFT RO TR
N-1 % > R o £30 1 #5450 B > e —terravisione &5 - f3 % &
AT A REGrR B E R LR TR FORRET PN DS
TG oefrE B TMEBRR SRS TR P il ok B

£k

W

% ¥ F R A fet seeh o e-terravision i 545 6 B2 § B4 f2 kb
B RALT
1. ¥ &)z £ (Voltage limit violations)

g

2. f»cr it ff (Remedial VAr compensation)

3. #4&"2i& £ (Thermal limit violation)
4. 1 a7 3 # iv (Remedial switching actions)
5. s s # £ 2 4 47 (Preventive contingency analysis)
6. ¥ LM NI e L > NEEFHOTEES R Ao R
2.1 4p & i *
Al ipE /T > o Alstom @ 531 Psymetrix & ¥ - Psymetrix
DPEKRpREROMFEANTRERY FAANST L REBEL R

( WAMS > Wide Area Monitoring Systems ) % £ o #1997 &£ * >
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Psymetrix F]v r % 203 e % £ E VT Ao Lk Sens b R R [E
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{
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W
S5
i)
el
A
=1
@
P
T
e
N
Rl
fFi;
5':'%
F_&
hpus}
=|
()
J
*ﬁﬁ
e
\4
X
(i}

kkkkkkkkkkkkkkkkkkkkk ;.%’ Alstom Company ﬁ ﬁ’—:_ m % kkkkkkkkkkkkkkkkkkk

4.6 F-p

AF i E 2 4% PLI 2011 DSA Tools User Group Meeting 3 37
TR TAERIVGPN F E E NP b TR 2 S € ks 50 AR BE BN

BIATZLRAR 2 A A o 0 P T RPF o
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L~ 4 £+ BCHydro RAS i#* &5k
5.1 BC Hydro f§ 4
BC Hydro &4 £ ~ 17 7|gg & 5+ &7 4 (British Columbia » & f %
FE) - BRA P/ EE Ly T EL R ¢ (BCUC)
TH > FEH 11,000 v (k4 H80%: b4 TEY Hi ST
P AP FROE 4R i 18300 o 2y T AR fofe T ALE
55254 2 i Ed 4 £ 1808 £ & o

BC Hydro P54 1 30 % B-k4 R Rfe= & F 5 Boflent 4 ¢

N

oo B3R E NP A R A 0 & £ A2 43000 4 54000 2 FF chE g

LR A s B At ek iz o A 2009 £ 86.3% > 4 R 4 0 &
dkiGF T2 Ag 2P X 3 8 485 I ® 2 {oT/® (Columbia and
Peace Rivers) e+ 3| k4 § B#fie = o 32 iffe-L 7 a7 Gordon M Shrum
Th (B R Ak ? R 2-) 7 10 ™= 2,416MW - Peace
Canyon % i} 44585 7T00MW -~ 11+ & T i § 8 jeit 4 30% « 3
G e Mica T R 43R 1736MW > gt e £ iE 50% o
4r@ 5-1 #t7+ 5 Columbia and Peace Rivers i i & k4 F Rk + F
oo

BC Hydro ** 2003 & A & f#-> 4 & # ﬁ%ﬁag’jrgﬁ?/}gﬁ, yoaA e

-

BCTCHZ 27 2 & L5 7 ZETIbz cnlf > 5 4o % B8 T e



#FE O I o BEAHG > e e iR s BC 4 # R i
Haoo et 2L A FRATNEAL ) HREET R LT M T EEF

FIRY m’ﬂ@;ﬁis?lﬁé*ﬁ b

% 2007 2§ Atac iz % > BCTC

BC Hydro -

Gordon M Shrum
Location: BC
Operator: BC Hydro
Configuration: 8 X 227 MW, 2 X 300 Francis
Operation: 1968-1974
TIG supplier: MHI, Toshiba, Fuji, CGE
Quick facts: The Shrum power station atthe WA C
Bennett Dam on the Peace River is BC's single
largest electricity source supplying around 25% of
provincial demand. The dam was planned during the|
late 1950s and built by from 1962-1965. It is one of
the world's largest earthfill structures reaching 183m|
in height and stretching 2km across the canyon.
The peak workforce was 4,800, Williston Reservoir
took five years to fill. At completion, the Shrum
power station was housed in the world's largest
underground facility of its kind.

Mica
Location: BC
Operator: BC Hydro
Configuration: 4 X 434 MW Francis
Operation: 1976-1977
T/G supplier: Hitachi, LMZ, CGE
Quick facts: The 8001t earihiill dam was completed
in 1973 and the powerhouse added in 1977 Mica
was built in accordance with the Columbia River
Trealy to provide waler storage for flood control and
power generation.

Phatograph courtesy of Paul Levesque
Posted 20 Dec 2005

Photograph courtesy of BC Hydro
Re-posted 1 Nov 2008

Peace Canyon |
Location: BC |
Operator: BC Hydro |
Configuration: 4 X 175 MW Francis
Operation: 1980
TIG supplier LMZ, Melco
Quick facts: The Peace Canyon power station beg:
operations in Apr 1980 and is 14mi downstream fro
the Gordon M Shrum plant. The 50m dam is 534n
long and contains 515 000 m3 of concrete. It
impounds the narrow 21km Dinosaur Reservoir. Ir
May 2006. BC Hydro began a C5120mn
refurbishment of the plant and the projeci was
completed in Oct 2009 ontime and about C$&mn
under budget The scope included stator
replacement, rotor upgrades, and turbine overhaul

Photogiaph courtesy of BC Hydro
Re-posted 310ct 2008

.

B 5-1 Columbia and Peace Rivers ji# i & -k 4 F fifh & T2
BC Hydro #i % % soi % 8 = 718 J Soeh- 304 » T8 J s bt
el BT AU G (Alberta) > @ #:E & B A, & 42
FREMenp o RT A AL A € (WECC) 77 » ﬁi%];‘; & B
FY IR SIS R s W FE b3 ARIT K ALenf B B o
MPIAT O A RBET A AL P E KRBT AREMT A
Bf» FRTEFHFRPRA TR st Aot 4 Ad o
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@ﬁ%} grfeda khe A FE @%T] & e 35 500 + T”i%] GRS L AN
230KV & st s #-= A4 7 R ? @%ﬁﬁﬁ—:’f']?ﬁ‘g =5 > TR R

GAAETE W O T o BRI BE L - e 32230+ k- 138

—=

+ ik ,60 -+ fk@?l«*‘ PRABFBAFFT - RTERENEE FR ALY

BERRERBA GET S 0 ¢ dee

3
T\4
NN
ﬁ\
\4
N
=
A=
Ff\-
pr
—4
1
Rg
)
it
&

52BCHydro 4 #aR"°

BC Hydro :# & # < ¢ 1242 300 & %

@ ,@
1‘3-‘..
—h
in|
g
=
o
O
_‘E&
@
g
{;3\

18,300 % 2 2 »j%_BC 4 #* = erfeT jmin

Mainland and Vancouver Island ) > ¥ 70% % 809% % 4 % +° & 7 M
AT A Y e RRRME BRAR T L By e
(SCC) fr— B & ¥4l w2 it g 3 % Sk (7 EAR o] o adpdl?
CHTARE AR > 2 A BT - A AAFILE 12 HITF AR
ER-WIBARE - FLREAE TR RR A ERA TR ARR

2EAREBEEO A MRS A INGEEA AT RS 2
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fer Aok o Yo Ak - 337 823 16 8 FTEF B 4 X B o
MPEF L TR R E ST o AR A rfE T 1950 ) pEeE S i
REIIPHL O3 PEARVR PR FREF AR P 2ZAR A R
% (OTS) #iF o
L5 BC Hydro e0,% segrd]? o (SCC) 3 M X %2 4B Rl
#]# «(RCC> & %] x>+ Vancouver, Duncan, Vernon and Prince George )
Pl — Ax g 12 LRk 43 oSCC ARXFE @@?J,j‘s Koo eI oad ks
oY R TER S EET R OTEEE R oop ek RIE
g A5 d LT i g 2 kst (EMS) 2 g ipirdicdidr & (SCADA)
R A e AR s frR Y 2 Bt o IR 4 RV RE
FoRPFRELPNE FORETA I TREXRYE REFL L£-BCHydro
A kP < (BCTC) % 2008 # # % fr* {¢ » B~* SCC v RCC » & -

BHEY AL SCC fr RCC 4l w o ¥ 3722 B ¢ o & Fraser

Valley » #_% %43 & it 2+ % (System Control Modernization Project -

SCMP):fi— 314 » 3+ B e 46 8% 14 (% EMS o f T § 92 4

\./u

Distribution Management System » pig &k > Ak ¢ { A7DMS)~ ¥ -

W38 b ehf hirdl e (e South Interior) ~ {1 o8 Y A AR

3%~ E"f*@%ﬁ”’l}if?ﬁ: y 1l & ﬁZp’,i—i"; %}}L Kﬁ, FFB%E °
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B 5-2BCHydro # A «#ARF® 2 AR R B/ L ATEFTNAET

5.3 BC Hydro § 4 % siiigs e
- ~BCHydro & # % s+
‘v £ ~ BC Hydro § # 4 i& British Columbia (BC) 4 & # & %t kst
£y 2R 1100 HE > k4 T L A(9d T8%) 0 L4 BT gL
7.5% = *hPET % 14.5% d »t-k 4 7 & ¢ 3> Peace River 2 Columbia

River & « -k & » s wlf K5kl 782 29%2 25%  w/pigd £33 9

i
I

1100 2 2 57 500KV #§ T 8w % 20§40 (B R F5 F)HE T

..

BC Hydro 7 % 4 294 (Alberta) & # & st AESO i# #(500kV 1 # 4) -

% 27 % { BPA & #2(500kV 2 v & ~ 230KV 2 w 4) o

25



Not to be used for operating purposes
Version 1.0

Generation station
Intercennacied area
500kY substation
230kY substation

4+ @®C ®0O

Capacitor station

— 500KV line
230KV line
138kY ling

Tie to other area

Generation Stafions
GMS — Gordon M.Shrum
MCA — Mica Creek

FCN — Peace Canyon
REV — Revelsioke

Capacitor Stations
AMC — American Creek
CHP - Chapmans

CRK — Creek Side

GUI - Guichon

KDY — Kannedy

MLS — McLeese

Interconnected Areas
BDY — Boundary (BPA)
ClUS — Custer (BPA)
FBC - Fortis BC

LGN — Langdon (AESO)

] 5-3 BC Hydro 500kV ﬁ%l EAPI

BC Hydro 500kV 3@?] 7T e pL4o B 5-3 #rom 0 F1H

)

\

Bk TR X R BT &

=

26
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Substations

ACK — Ashton Creek
CBK - Cranbrook
CBN — Claybum
CKY — Cheekye
DMR — Dunsmuir
GLN - Glenannan
ING — Ingledow
KOS — Kennedy Sub
KLY — Kelly Lake
MDN — Meridian
MSA — Malaspina
NIC — Nicola

NLY — Nelway

NTL — Natal

SEL — Selkirk

SKA - Skeena

TEW = Telkwa

WSN — Williston

Alberta Electric
System Operator
{AESOQ)

Bonne\rllie Pcmrer Admtmstraﬁoﬂ
(BPA)
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ﬁ

ﬁE@ﬁjﬁl REF P HATIHTF B
BB AT AR TR AL
A% iR TR TR R

SAE{ BT R K AT

~ BC Hydro 7 :i& & p* %
4 32 BCHydro R RE A 7 *t 2 e k4 THOMTARL 2 HT
FED L PR PG TR T BT E S PR

1 ‘D/F' g—%é?/‘l »’u"? 3} k’—jja.

BC Hydro p 1994 & 4= * Remedial Action Schemes (#§ #-:RAS)
FAf2A> % AR 0% 27 80 ¥ Ll 5*;&%;;&#{%?}
* o e PEE R K SLenE AE o BC Hydro 4] ek 5

2

1.5 %sg it ~ {3705 & N-O2 N-1hi2d p eh
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2:8% RAS Flls N-1-1 2 ¥ it b P53 4 eh § & &fd
5.4 BC Hydro % s3] :& #& % p|
BC Hydro i stR 3|2 @@ R £ 2w 5g > ffifde™ o
A% - &g E & (N-0)
(1) 3% & At
QT4 win & T
QBT Bl ¥ FFp
B#f -8 - % & &R ERPEFE & (N-1)
(1) & T & By o
(2) ivzF g T B 2 50 @ RE(% SLH - X F T 1Y)
(R)X &
e DRAFITIKRAF ?“’J‘*??f.u%ﬁi? £
s BAREFFLRF LIV HFRFLFE
(4)7% & :
o wIRIEEETR P DWEE
o W R TR 20%7 A28 20
e TR TR Margin : 5%
(5)#F & ¢ 7 M3 59.6Hz 421 6 ¥ &

Clf— A IR BERNBFE & (N-2 & N-1-1)
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(1) ezFi I3l T 2 p Far g
(2) % T g8 B3 AL 250  F)
@) f g
e ARAJITDRA L] “, EHTFE
c ARFJCCRFLP LI FERGE
@R :
s FRISALETR I 10%RE
o WPRECf Pminp T RpR'E 20%7 426 40 ik
(GMF 5+ 2 143 59.0Hz Az 18 6 ik » 38 § Jk Sid Mg 5 % 57.9Hz
D — S 38 0 P % 4 B ER RSB F T &
(1) =Gk &fris *
(2) 7 i R FRDRIT
(3) 04 & 20T bk ALV AL A2 AL RIEH
(4) TLEEL2IREC TR R F ARp B EFAT
5.5 BC Hydro 7 Remedial Action Schemes (RAS)
fﬁjﬁﬁ BCHydro RAS ez st (& F~ p % g% [ H P 4o ¢
- ~RAS g 5 2 R
14 i Fafgp 5 b

PARREE, S ok SRy o
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Jit

3. i 1

<

FARY e (7> %

AFE AR 24 18 eh k Bty

~ RAS thp % i #

1.4 835 4 5% 0 B @ 2 i hRAS

zaﬁﬁéﬁﬁzg@@a@@§

~ B¢ 2 i 7 RAS (Centralized Adaptive RAS)

O ArEit:

Ligaraed @ d BT EGNERH BT (F)e

2.%%d ARE A1 arming s p 1994 & s s sod R A F I kA
(EMS) & A # iy i 48 TR 37 425 (TSA) p # arming

3.7 M H P fric ¥

© Centralized Adaptive RAS &7 i:

1. * FIE B BCH ¥ i3 4 &

2.2 p ¥ it > Ly ¥ 2 £H arming

SR T L riEE > ' EMS 5 A& shp 3 3§ v arming

4.5 4 4~ 45 p BB arming 0 2 &

5.7 pF 4 # (7 (fialiis 0.14 3 0.27 478 3 4ris B # (7)

6.i% AT ks B R(WART TRET TREL 23

TV IR E g T &
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(1)# g gl it
(2)33? M i
(3)® B3 7 B+ i (Bypassing series capacitor)

(4) 5 » SR pFRes(N-2 ~ N-3)

(L)Bes s 7 4% 2 % T % 4-2 £ (Runback)
(2)i %5 g T SUE
Q) ctrd B * THE T 5 B
(4):c % # 4p %R B A $%57 = ¥ (phase shifter taps)
(5)*2 ¥ (Shed loads)
Q.10 ik Mearikgr gk LA A
10. RAS 1 g 7 (offline study) 5 28 #F

EQREaY- % 4
11'21‘; }fr) s o éﬁﬁﬁ;

S

()T *BHEE AR o & 4250 ok # %
QFmR A win

QR)E T a B 3

(4)F %k siE

(B)K # P

(6)37 = arming if i /%
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UES =2
12.% & iR #E Sl ol 5 % 5

13.? 5 :}7’%?‘&'{?@ 1

14. ttg?&‘.]‘ifr' T & P~ 1] 245 en T fg_r

15.7 F i it

5.6 500kV ﬁ;’] 7 4 5L76&5L79 RAS gl & g

R
BC Hydro =54 7 30 % B-k4 TARf-x RF 5 @pdal 4 g

Foo BY B Ey LR RenEE FE 82N 4285MW 0 ik >k

s 35.65% 0 3% ® e MCA R+ R B3 4 3% % 5 1805MW -

Revelstoke (REV)-k4 T i3 4 348+ ¥ 2000MW - MCA T i

5L71~5L72 & w st 500kV # & skt Nicola (NIC)% & “ri# 4% » REV

LA d BL75~5L77 A w 4 500KV #; T 4tk &2 Ashton Creek (ACK) %
“rig & 0 ACK % 3 ’—"L'r“,/TT & d 5L76 ~5L79 & w & 500kV ﬁ%?ﬁfﬁﬁéﬁ’

NIC % % “fifi# ¢ » ¥ /5.9 5L91 (SEL) ~5L96 (VAS) ~5L98 & NIC % %

2rl i W REV R Ed 3w 500kV3i;J RpL-H T A @%?Ji NIC
WALt RNAE A2 SEd 3w

229 NIC £2 4" 4P b

500kV ﬁis?J 4§ (5L81 ~5L82 ~5L87)% ¥ 1 & F

%)% # & BPA > 4c] 5-4 #7110 B G AI;
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g Pt F oy ST I E ) CUS-BDY A R T2 Y

(Alberta)LGN % 7 =k o

——

Alberia Eladine "
Svatenm Operator
[AESD)

" Bonnevile Power Administration Ll
(EPA] /

B 5-4 # i+ I e i Tk 500KV 85 %k st

~N

-~k B4 31 (System Planning Study)

4o 5-5 T A B G A E R F a0k LB 0 5 500kV @?]
5L76 ¢ 5L79 3 # N-2 pripr » 304 3 3 4 i T R > 138kV %‘J
T & 11209 &2 11214 B & i’éi\ » pLpF REV & Bend) 4 & 304 & d 5191
(SEL) ~5L96 (VAS) ~5L98 i# I NIC % % # » %] 5L96~5L98 #j T 4L it

CHRT R AT @ NLY-BDY ¥ % 384 skt 4z §£(2L112 - 2L.293)

*z

2 i T ER(BDY) gk sttt B RAR K G 2 TR EFE T B

£ 4 RASIZ{7prs% REV ~ SEV ~ KCL~ ALH 2 WAN % -k 4 ¢ fuens

33



L o E e (Direct Transfer Trip - ff 4= DTT) 138KV i i &
1L209 - 11214 ~ 230KV #§ % & 2L112 > 2 2 4 3% 4 (BC)fe e £ i35 4
(Alberta) s88 % 51 (1L274 ~ 1L.275 % 5L94) - ] » BC Hydro #2333+
F5L76&5L79 RAS > H 74 5 %[%]&r% 5-1 #f71 » BB T 8% B &
B (DTT) 4% Poii & 17(<12 ) e 3 s fs e0 )k Sisae » REV T e

L oL BB AR 4 B T S R A do & 5-2 BFR o

REV

KCL
" (580)

N\
WT. N, < ::194
ASM QESS L S
NLy 5L92
WAN :
sco OLI "0 o0so Hw GFT HE EBC 813 (37531/) BDY
%] 5-5 BC Hydro 500kV ﬂi;'l G
# 5-1 SL76&SLT9 RAS 2. # it 4= ]
R B 5 SR
(Generation Shedding) (Transfer Trip)
BEER
20112 | 1L209 | 1L214 | BC-AB
REV | SEV | KCL | ALH | WAN | BRX
@NLY | @SAM | @vvw Tie
5L76
& E N N N N N N N N N
5L79
i E: ®A I RAS N @ #7388 f
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# 5-2REV T s T 04

REV T Bus @ {24
LR = (Generation Shedding at REV)

G1 G2 G3 G4 G5
5L44 E E E E NEW
5L51 E E E E NEW
5152 E E E E NEW

5L51&5L52 E E E E NEW
5L76&5L79 E E E E NEW
5L81 E E E E NEW
5L82 E E E E NEW
5L81&5L82 E E E E NEW
5L91 E E E E NEW
BPA/NW RAS E E E E NEW
BPA/PACI RAS E E E E NEW
AMC 5CX1 E E E E NEW
AMC 5CX2 E E E E NEW
GUI 5CX1 E E E E NEW
5L87 E E E E NEW
5L75 E E E E NEW
5L77 E E E E NEW
5L75(1P) NEW NEW NEW NEW NEW
5L77(1P) NEW NEW NEW NEW NEW
5L75(1P)&5L77(3P) NEW NEW NEW NEW NEW
5L75(3P)&5L77(1P) NEW NEW NEW NEW NEW
5L76 NEW NEW NEW NEW NEW
5L79 NEW NEW NEW NEW NEW
5L92 NEW NEW NEW NEW NEW
5L94 NEW NEW NEW NEW NEW

OB RARBI P E TR R NEW : AT g TR R
TR R 12 1E

] 5 BC Hydro (ING % % #)7] £ R(CUS % = ‘:&)ﬁﬂiﬁ%l rE IR

FIFIA B FE B 45y (BO)ele i 65 4 (Alberta) I — BF Y i
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£ > 112 § ING F] CUS & v 500 KV #j T st 2 N-2 ¥ 2

EXR -

R % F 45 % & BC-AB 2 BC-US 5 & s eh3

EMS-TSA =

a1

BC To AB
(Mw)

GS =115 *[(5L76 + 5L79) ACK + 5L98 VAS- 1900

Shed at REV the lesser of:

. GS, or

. the available generation for shedding. And

Shed at KCL/ALH/SEV/WAN/BRX the greater of:

. 1.15 *[(5L91 + 5L96) SEL — Y], or

. GS - the armed generation shedding amount at REV

» 5L76&5L79 N-2 ¥ RAS 7% 7 & &

= I p # arming { #7) > M &

# (TehE& K> 4@ 5-6 1

BC Hydro

—~\

AP B (d
RAS arming

T oo

Shed at REV/ KCL/ALH/SEV/WAN/BRX:
(5L76 + 5L79) ACK + Z + 1L.214 VNT

(0,0) BC To US (MW)

GS =1.25*[(5L76 +5L79 ) ACK + 5L98 VAS - 1990
If GS >1500 and AB to BC > 500 MW, then
Arm DTT 5L94, and
. Arm DTT 1L274 and DTT 1L275 except for the RAS ¢tlimg
conditions specified in Section 9.3 of SOO 7T-1W) a
o Shed at REV the lesser:
* 0.94*GS - AB to BC, or
* the available generation for shedding,. And
*  Shed at KCL/ALH/SEV/WAN/BRX the greater of :
e 1.17 *[(5L91 + 5L96) SEL -Y — AB to BC], or
* 0.94*GS - AB to BC — the armed generation shegldin
amount at REV

Otherwise
. Shed at REV the lesser of :
e GS,or

« the available generation for shedding. And
. Shed at KCL/ALH/SEV/WAN/BRX the greater of :
e 1.25*[(5L91 SEL + 5L96 SEL) -Y]
¢ GS - the armed generation shedding amount at REV

GS =(5L76 +5L79 ) ACk+ 1L.214 VNT + z

If GS >1500 and AB to BC > 500 MW, then
Arm DTT 5L94, and

. Arm DTT 1L274 and DTT 1L275 except for the RAS Mg conditions
specified in Section 9.3 of SOO 7T-17, and

*  Shed at REV/KCL/ALH/SEV/WAN/BRX: GS — AB to BC

Otherwise,
*  Shed at REV/KCL/ALH/SEV/WAN/BRX: GS

B 5-6 5L76&5L79RAS arming £ ¥4 # T eh&

= "RASH#EHEBF T

2 PR R

BC Hydro i¢ * iR T F KN Frain #F T &g 4 > 1% R#ET

Fcde (T2 B0 8 I RAS # =

Hydro £ 7 22 3r 4

(PLC)E H% & » 4e] 5-7

e BB RAS Rl % 2 BC

[3RPen1 AR EFARAIK 0 T A T AR A E

€5 E o IR

# ; M58 %7 » REV T f RAS ¢ Logic IED ; Bl 5-9 “7 & REV ¢
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B RAS a B iz @ > 2 ¢ AMC 2 B 353 2 BR B #7; B 5-10 #7713

BT F B R oAl B 4 B 5-11 477 3 REV T i RAS

=
7AE -
. . PY System shown
———Mirrored Bits=—— . )
@ Continuous Keying SY System identical
Tones:
Wires ® Pulsed Keying REV
:F““__“: “__“—“: (:)-75(1P)&77—>
|
: 5L76 PY ACK 5L76 3P: 5L76 PY 5L76 3P— ﬁ ®_75 & 77(1P—3 3
| <
: 5L79 PY | ACK 5L79 3| 5L79 PY 5L79 3P— § ®_5L75(1P: ) §
| S T 7)) (72}
| | 3 ®—5L75—> §
| |
| ACK 5L75 1P r 5
o 5L77(1P

|| 5L75PY ACK 5L75 3P 5L75 PY 8 ®— (1P Y= %
| (2] r
| ACK 5L77 1P+ - m ®—5L77—> o
! 5L77 PY ACK 5L77 3P 5L77 PY T
o 4 (:)—76 & 79—

B15-7 B ait 5 £ 4 F el AR 4

PY System shown
SY System identical

REV RAS PY Logic IED
——5L76 3P 5

) E E 76 & 79
——5L79 3P:
5L75 1P- E E 5L75(1P) >
5L75 3P: E E

A 4

5L75 >

_—D E Z 75(1P) & 77 >

} - E E o 75 & T7(1Py——>
5L77 1P: E E A= 5L77(1P) >
5L77 3P E Eg 5L77. >

01d Buluy sy Ad

% 5-8 REV % i RAS =7 Logic IED
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——Mirrored Bits—— (m——————= |

| | Contingency #
Tones I AMC —
| |
Wires: I | 5CX1 PN 5CX1 Bypass > 3
JECIES G >
| |
Continuous Keyin: I | 5CX2 PN 5CX2 Bypass: » 4
© ying | [sex2 PN HE ypa >
- — ——— - -
® Pulsed Keying \ S ,,,j\
Re-connect existing BPA Level 1, BPA Level 2,
VI 500, 5L91, 5L44 & Guichon contingey
FTT T [T——————— | —
SEL | I CBK 1 IS

|
|
| |
: 5L92 PN | C 5192 3P 5L92 PN | P 5L92 3P > 25
|

26

o
-
Rlo
| 2
b
3]
—
®
by
w
T
o
-
©
X
T
b
T
o)
a
©
X
w
T
\ 4

________ T

| NIC :
I
I

KLY |
| |
5L.87 PN |(C) 5L87 3P »| 5.87 PN H(F 5L87 3P: > 17
|

————— e ——

A ®75(1P) & 77— 21
|

cK |
| P, »
5076 PN | ACK 5L76 3P > 5L76 PN YO—"5L76 3P—> © 758 77(1P—>] 22

| |
ACK 5L79 3P5L79 3P—P O -s.750P— )19
®—5L75—> 10

(®)-5L77(1P—>{20

a31 21607 SYY A3y

Note: Existing contingencies not shown in detail

Contlngen0|es #19 to # 26 are new > Re-connect existing 5L51, 5L52, 5L.51 & 5152, 5L.81, jl&
. . 5L81 & 5L.82 contingencies
Contingencies #3, 4, 7 are now redundant. / -
Only Primary circuits are shown REV GS RAS
ARMING PLC

REVELSTOKE GS G5 RAS -
Protection signal flow diagram
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________ r
———Mirrored Bitg=— H REV

| |
AmMC | !
Tones 5CX1 PY =P 5CX1 Bypa 5 s -
=2
L3 =<

© Continuous Keying

|
| |
5CX1 SY (P 5CX1 Bypa > >
| |
| 1|23 Q
5CX2 SY |(P) 5CX2 Bypass————p—10 5

|
________ o |
|

|
|
|
|

I |
|

|

Wires || 5CX2 PY | 5CX2 Bypass=———

|
|
|
|
|
® Pulsed Keying |
|

F15-10 ¢ R 5 Borsd sl AR %

B 5-11REV % F(5L76&5L79) RAS 7 44 ]

= ~ TSAPM £ RASA

BC Hydro ¥ &£ £ 3] RAS i ste = #3i& F74giF 30 & » 13t 1994
#£ % 2 & EMS/SCADA # & » 41* EMS eharpf ik it 3= (SE) % % & (7
B % 2375 (TSA) > & #- TSA A 47 i & (M A 47) 82 31 a0k S d)

B i (HEAUS 19)IE 700§ 45 B & AU 1T AR TP 22 8
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T3 % 5 R{s L d EMS p # arming i i5 181 AEE -k 78 & T TSA
M7 % ARAS # (6 % % 4T BLA % % e RTU € #7 RAS 7PLC
KL s RPF TR 2 mERET e Tagli B3 RAS % PLC
sl

T 7o & g AR OB A G T AL

Integration of EMS/SCADA/RAS Schemes

EMS/SCADA
RASA SR
_ (RAS RAS
SE = TSAPM Il arming) Database
Application ——
/—J =

Communication
Channeis

Protective Relays

RTUs PLC (RAS Arming Matrix) A Conlagency Signae

(o3l suTtation of remabe)

Substation
BChydro &

B 5-12BC Hydro # & EMS ~ SCADA %2 RAS =7~ 5. [

4o @] 5-12 #75¢ 5 BC Hydro # & EMS ~ SCADA % RAS = 5L »
# ¢ RASA (RAS Arming Application)& % 3 @ # i @ 1.1 5 PIREH 7
s Frend B 2.4 RAS arming #0,% Suir8 5 3.4 TSAPM(Transient
Stability Assessment by Pattern Matching): 3% =i Pattern %ﬁf d SCADA

T3 arming % T #7507 RTU - RASA T E JE e & SCADA Tl i

4Bl 5-13 #7 5 TSAPM ey 42~ K. B > 12 44 4 47 (Offline study)
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AREDFARIIT AT LRI FOTRTRY AT R
N-12 N-2 B3 ¥ 4857 i R ARE 7 22 Ad ko R 8
BFF BT ER LR F(C R E T AR TS
rEBT AR AT TRER) R 2 RAS arming h ¢ f4 Pattern

# 5 ~ RAS TR o

Offline
study

Templates (Pre-defined DECK files (rules)
configurations) Genshed tables

State Current .
Estimator j=——> system > ;F:Z;?itg;
configuration Matched
configuration

TSAPM (Transient Stability Assessment by —>
Pattern Matching)
RAS Patts
>t )

B 5-13TSAPM /i 42 > Bl ]

TSA {235 SCADA % 3 fr EMS j fi fz 35 (SE) e % 2= 1 § pr g
W ERT U TR L TR A RAS TR
{7 Pattern Matching > /- % 7 RAS Arming Pattern ™ §t 2 arming %
©#teh RTU © 4cf] 5-14 #777 3 RAS F8 E 12 Mapping ; Fl 5-15
“77% » TSAPM-RAS Arming Pattern ; § 5-16 #75t 5 TSAPM g # T ¢
11 RAS Arming Pattern o
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Database Structure and Mapping

ELIJ. 5LIJ. ﬁ_EIG'J.SHJ. LF_\-'IH_IJ.LE'\JELDJ. :'H.:!UJ.
[ ] T [HT —[ M ]’ MmE T

G

i
e,
il
el
e
A
I
HH
e
-
e

=

= :
T
o
__.C)_
—
&
e
: 8
é‘ﬁ:
E_“_

POOOODO0 DooDDooon D Ioonno

[ o R d e |

= ARG AL I M o S 1 B

i = AsminO . g
B A mURE | o e | g - g 3 »i | T | =R TR T T

Bl 5-15 TSAPM-RAS Arming Pattern
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TSAPM - Auto-Download RAS Arming Patterns

EMS/SCADA
RASA = =
(RAS RAS
SE = TSAPM | Aming) — D Sﬂ
Application bes <
¥ e, K ) e
Gomimescation {lozal substation of remate] o = H
Sl T 1l
L o

Protective Relays

L
RTUs = #|  PLC (RAS Aming Matrix) | Contngency signals
\

{iacal substation or remols)

Substation
BChydro &

B 5-16 TSAPMp # T §* 7 RAS Arming Pattern

£ )

5.7 %m

*~F w it p ¥ % %% BC Hydro Chief Planning Engineer Mr.

7

s

StevenPai & % R TR IF RN G N FATEEZAY 7 0 4

Rie

BRI RT2EBIR 4 A R A 0 F FP I » BC Hydro Mr. StevenPai

RS
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B ~ BC Hydro s#w & st & e enitiz &2 55 (5]

6.1% %
FIREH e PR ATE TR I BRI RA S B
THARRTERP AU FERFIRG DT f e R E

F PO T LUAER T R SRR TR R S e
g B B e g e B IR o

S T EF A A (RAS) A4k mE k5 (SPS) Bt
Bt i ¥ TR PHT R ®d ke A4 g4 BCHydro s £
7 RAS #1538 BRAL | Beni@ J U] - BB £ S RAS LT

1 5 S(EMS) 5 A# > #0110 RAS bk fi el BB e 08 ¢ Bk

RAS =48 d % 4] ¢ w EMS i %? o0 TSA # v 245 p &
arming & AT ki T R zﬁ.a.fsﬁ;ﬁia;ﬁj 4 giisp $ arming -
T il RAS arming s it Rk pE F -7 el SR BT R

BEABRRFFRLAP A TR PTHEGL T RED S TR

BC Hydro # & ;N A7 £ 4] RAS s ste S # i@ iv42F 30 & > p 1994
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F42 % 2 p # arming 0 it c RAS #4 7 73 { ATfedp ~ > M3 e iE
PR o SR R s DR RRE SR gL ES
4 » o BC Hydro & # thig s sp » 121 EMS 5 A # 1 RAS 4 4 - Bk

Ewil 4 B E o MG ARy e R o

P I P

6.2BC Hydro ¢7RAS % B+ ¥ %
FHRASH L& RenBBLLTHE A 84T
1. 2 P ARHY &L RAS?
BC Hydro = % 7 7 a0 RAS s 2 a3 & 2 e 55

FEE AR hE 2 o FE RASEFRE A F UPERFE 2 H

FERBEH TR R RASHIANZ FlER AR R TR iR
T A srenfoii f e 01 F Al R B Ak sipdld v EMS

A ARAS EEGEE B FFRE AT GRS 2R R
At RAS s anis ¢ o
2. PRI RE- BELEDRAS?

BC Hydro {24 NERC/WECC Rl feq § HREHET 4 5o b
FEREFLET R4 SRT LT RRE LKL 5 - BiegEx RAS
F BRI UG SR AABEFTEE -FREFAAREFSL FEE R
Frm @A AT TR - BE R F L DB FE (T N

PRgd il EBRFETE)T » PRT UFFERT bR R i &
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Foo 4 @0 RAS eiE ¥ £k 2 % & @0 B £ & F1F > RAS #
RS PR PR T sl S okl o Bl §IERAS B
AP L Bk B &
3.RAS 3% & 4 poig

BC Hydro #ij % & steiicic £ 47 i f£ Uk /L4 © 512¢ RAS F Ji

BoR-iE oo ek LT AL AR TR ey o — MUK IR R B

(=i
W
LSSy
|
W

\(‘F"
=

FEARRAERERERCDEERF L1033 125 o k& g
RAS #2418 (74 ¥ 10 % KL SEME Tk & > o BRBRHEGE=E o
4 G te 3 A ?
BC Hydro EMS # 7 RAS % 527 12 AFE (b 5 45 i % 2038 i e
ARAIR AP B R A BT AR OB E R SRR T ARk
BCHydro #5d ff ¥ B:ci f hRASHB BT 7 U4 -
6.3 14 EMS i A # 5 RAS
B % BC 4 500KV #z 4 % 4ol 6-1 #75+ » BC Hydro i % & & ;¢
RAS s3> 2% ¥ d #iBd ¢ & arming 7 RAS #7122 » & B RAS
R pERE LT AERRE N R 4oB 6-2 ot o & REE Y RAS
ARFFEE SRKE  IREF TR 3?%]?: BT AT B BRI B K
oM TR Ang RS D % o Fp RAS SR L T R ARNE

ﬁ;a‘;“% - WA g’g’_“‘ﬁ&t‘ 3 _QF}:;%FT‘JFI‘%‘B‘#}% ’]‘ﬁ;‘f#ﬁﬁ&g RAS i &
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Bl 6-1 & BC % 500KV i34 4 5
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Off line :
Operation 4\ Operation g\ — EMS
Planning /| g\ -/ TSA (] SCADA

Studies

Peace / i —
o= BC - US o - :
—» : Matrix —» River Interior
:' Matrix —»  Matrix —»|  Matrix

DN

Peace
North Coast

Alberta

South Interior

Lower
Mainland
Vancouver
Island

B 6-2 ¥ & arming =7 RAS k it

6.4BC Hydro é7RAS % B+ ¥ %
1.¥ & RAS )k 3tz £ 1 arming
(1) >
BC Hydro ¥ & arming RAS )k ste /& F§#4 % %o~ %4 Alcan %
FortisBC i & & ¥ ic chaif 3 & o & Wik 4217 |l 1935 ¢ (Alberta){r- % B
FERAR 0 R AR RB PN ﬁL@ﬁfﬁﬁ T FE sy 22 BC

Hydro RAS fie £ 6+ i « B~ BB T fem i FRF 4 s £ 5T &
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%’K@?J/\E‘Jéi P RASFpt v B - BRAS&ZEZRFE- BB E 2 rd
ERFTreoy AAFE- KA BT RG A BRT A AZVIE R H -
BT R E R GE I ()L p 0 RAS B 170 HIRF Tk S
TEERIEEL G E o
(2) ¢
RAS m%ﬁi’}‘h AP TE 0 PR T PR ~ O B
UIMAEF(RFEFTLRE) M2 AFABERENLBZRE o Py
T L W TRE E KA O RPRRE T AT e
B AT ork W P PR A (T F BT RE) R
#F e g Fe i eh L TR - BC Hydro & 384 ek 4 gt L3

IR w7 K 0 4o GMS, Kemano, Bridge River, Mica, Revelstoke » F]pt

N

TR s LR R 2NN H - e o P RAS e lac 4o Bty
IG5k Sk B R Bk B RER DTS R
HRKE AT A PR e R AT BB A AT B R
B I P R o HOTIR R H T % 0 RAS H-f 45 F Ed i 4
BN E T e i g T E o
(3) 24 #&*L (Patching matrix)

= & RAS @1 Patching matrix £_2 % % ¥ # i% 3 j/\ ~ AR R YT

FIE E Al el RS G R AT A B AR RS R
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R o RGBT 2K A ETE BB R T RAS i 480 1R RTR:

W

FeBbre R X 5 10~12 ik o R R G e AR
& RAS mﬁ%‘]kl/{‘: e VR REZE R G e (Frnecd T RETR

L
felss s X7 £ 4] - & 1994 & p # it 2% » BC Hydro RAS & %uih
Patching matrix - rpFi@pr £ % 4 1 arming - Xm § 4 5t A5k
TRSHAF TN RS AR m:EF > ¥ 4 1 arming 31 & 4
BRI E fx ende ik o
2.7 & RAS i *up # arming - TSA e B
BC Hydro # 1994 & { 37 EMS & siph> T 222 B 9% 230
* g8 (TSA) » TSA #-975 # (21] ~ A4 2 RAS “rarming & f
DIV~ A2 K3 o TSA # * SCADA hF 3t fr EMS Jf fs 3t eng % &
¥iEn F pEFanE R gLt g i T 'L RAS sharming & 4-~arming
BEHRA T A REE R SR PET D AFE S FIMUE L D N

(Ferg s (T o TSA ch2 % 7 2 & EMS chd o 317 - & 233 B R

»
C.

FLBs A B OB R (TWRF A B R (Fo B 6-3 977 52 A TSA & o - pE g
7@ drfiararming pattern > iz ¢ 2 & R 32 T C 4k arming & &
it TSAG w S 4p B RET- 0 v T R TR E SN R
f zcp & f§5 7 TSA 445> B % BC Hydro 1 TSA ¢ 53 EMS - RAS

/J ‘«Lm}_“flfhlL‘ o
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+ 700.0
+ 7000
+ 897.0
+ 23656
+ B41.0
+ 0.8
14000
+1361.3
+1297.0
+1361.3
+1297.0

+ 6580

+1665.6

Oonoooooooooooooo

+ 93 D
B 6-3 £ Al TSA & & - e T 47§ <h arming pattern

3.7 & p & arming RAS ik (ienig gl

TSALFTEARZEHRFE WAL BB R o7 ¢

¢._.

(1) TSA =tz > RAS 4% i arming (hpFF > 7 @ F I P o+ § &
R frdp sl g (TR Ko J8m S gt A SLEER % o

(2) EMS % & # 5 RAS i v ,u;ggi igécgﬁj N Il i feis T8
L4 AP #710 EMS-RAS i 5B F AN e 4 o

(B)TSAR* 2N % b HE L L 57 &7 1 A b fie & RAS thg B

(4) RAS p & arming #2. 5 ¥ B 4 & &35k ' o

6.5 % ] 1 —Peace system RAS

BC Hydro# ® # & arming 7 RAS % 3 # b & o 0T 5 B

RAS % i % 57 1P 2 4 »cf > 3B 55 BEr 7 TSA B #5 1t e o
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B AR 1 g AT R K o
1. Peace system

Peace %@ $&27 B 1 & 9k 4 § B (GMS - Gordon M.Shrum %
PCN - Peace Canyon) & 3+ %,% £ 5 3430MW ; 4@ 6-4 #r7 » GMS 2

PCN & % T figd 3 5% (7 500KV & iediiy T apy 112 4 - £ e

=h
u

i

g ) i Williston % % 972 Kelly Lake % T 974 e (7 8 B4 f > 5 &
Fr R T AL P B 50%6T F BARE 0 g T REE - H
REA-TR{LAFRFEWI IR FTERFTEDLLFF 5 J @
Bt PO FRAIIED pAp B A RO P BE T F S v Ak e
MBETAFT A FLOBRF RS T FELIRERFET LR F R

5> BC Hydro 31k 3+ - B Peace s sLsh RAS -

Bl 6-4 Peace system 500kV 7
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2.48 i hif e gt

d 3t Peace [t LT R U] 0 Pl B fRE L G2 E 2 kR
YRR » F 5 2 46418 LIPSk friizirn GMS Tk

38 g T4 e - BC Hydro % GMS T ghd] - B % 3 3] enf 4 2

B n G B T IR e S T i A A WREAR TR P -

ARHG AT oo RIEE P g = BRI Peace k57 T RfR

LN

ERRTAAZOFTLRIFPAFBGIP LG - BEHY FLOT
Fel i bldeo R BAR A 9 AT T VER 2R i
RIg™ 2 b Ll FnT 8 HRLaN-2BgEw® dok 61977 ¢
20 EFod w8 ki U AR P BT B BRI A

LR BRFREAUIAAZRFFRE AT ERE TR BE L T

AR E R T BB R R BB R4 A AR Bl E
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# 6-1 TSA % %7 - Peace System # ¢ o £

Loaded GMS Units In service
- _ GMS&PCN After loss of line
Capacitors in service Output limit At
14.2kV Note PCN over 350MW
Case )
Use Lesser of 5L400r5L41 5L42
Table or 40 5L1/2/3| 5L11,12
CHP Line Angle
KDY | MLS Oor7 Or 13 CRK | CHP | CHP | CRK
CRK
1 3 1 2 2600 # # # # # #
2 3 1 1 2460 # # 5 5
3 3 1 0 2250 # # # # 5 5
4 3 0 2 1880 # # # # # #
5 3 0 1 1820 # # # # # #
6 3 0 0 1730 # # # # # #
7 2 1 2 2520 6 # # # # #
8 2 1 1 2390 5 5 # 5 #
9 2 1 0 2200 5 # # # 5 5
3. Peace RAS # i & &

Peace RAS arming 2 4 4" 5 29 T[Hi%J »9 BB BFER 239
B N-1 %3 %10 B N-2 B3 %F &) 11 @%J (AL FAlEe T 2 L E
i GMS 7 B 10 3%% 7 # 2 Kemano 7 By 1 384 7 )4 B 6-3 #777 o
4.4 1 FFE

EMS-TSAZ ¥ % A & i AT Q&4 HT g HERED

i+ & Peace ) Yk wegy ﬁ‘—%g;ﬂv;\% s T AV AR P BT B A R

—\\

T B AL B2 BRE T R EP AR ST &
SRER AL NPE h eeE R R BT R T

MR E T E L Mg ed NI FARE T Ak R BT ERE T W
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PR BEAR G LN T o gk ih e SRR TR TR L F
TIBmR * fod 4 AT BPSSKEP Y BB s i anidi
g Aei® g 7 2R g T Penp LT RDOF TP T B & BiEAR
A R BER Ui B (hoE ~ 8 T F Bk )ie®ga § &7
$70 F B8 cARE L FERAHET FOBFEcaming # B T
o PR LF ORI LT &S A TR T B R B4
N-1 %3 % soepgd 7 8 e g it RG] EN-2 8 3 ¥ s d| & (Feh- 3047
YU N-2 8 F eyl Ee (T R B o

5.0 B FF B

EMS-TSA & 54 » FifienX 1 AJ9iE42 e 2 p#it s &4

L

Rl

EHEREFT S ONFTHLA A RB LT R PG R
EMS-TSA P 8" i34 & Jl e % f fr > ©dk s - BV e h v
Berts ¢ o d 359 & p # it arming RAS i 2 % » BC Hydro @ 5

ey BT SIH R R 0 R A

N

[EEY

A BT AVR i - PSS oI5 I i o i T HAE G B
¥ & {5 GMS f PCN & T fi2 % T £ 41 -

2.GMS i B e REA P RS T I LEA S L F B T

il
i}

ol A EFEFEE A 1 arming GuB427 2 7 f

/L‘_;J_"': ‘.vx) 272 E
L3t B~ P 0Ff g

.

WRPPLE DB ARTELD
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3.d ** EMS-TSA £ patching matrix(i3 48 46" )cuE § > ~ tgif 4o 4 075
Abs fpﬁvﬁig?lazzfir PeiE Hor R BAF T o
6.6 % &) 2 — BC-US i 25 2. RAS

2k bl P Aeie Jrd 1 s RAS #2243+ #-BC (ING)-US(CUS)# %
ﬁmﬁi%] = "4 d 2300MW # % 3 3150MW -
1. BC-US Eiﬁ{iﬁm@?ﬁ: a1

BC @ US mﬁis?f’ e HEA T AT TR LD £ L BC Y
Ingledow % % = (ING) 1| % & Custer % 7 = (CUS) % ix 500 kV
lﬁﬁiﬁ?ﬁﬁé LB sd £+ BC 4 Nelway %7 (NLY) 3£ K
Boundary % & # (BDY) # £ 230 kV T mﬁiﬂf MEL o f 1997 £ >
BC-US #nRAS d % 1 arming 4 :x 3 EMS-TSA p # arming {é &x?@ﬁi%l
A £ "4 d 2300MW 3 4 2 3150MW -
2.3 (7 g fe

L FING 7] CUS @455 £ U171 % § 5 % 35 4 (BO)frre i i4
5 % (Alberta) 500 KV % % 41 5L94 en 4 jpin 4 [ 223w > 112 ¥ ING
¥] CUS & % 500 KV i % 44 2 N-2 % 2 ps BC Hydro e % strcai 2 48
TR o

] % ING 3] CUS = = 500 kVﬁia?J?,%J%lfi%?ifB Ferge IR i § > 70U iE

B N2 BEEFRABFTRFL DR 3T RESCPBEFEIRTIH LN
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ehffrdf B3 B8, plpE gL 230kV eEi s E e £ 9 RAS B R p
(DTT) » 12§ »c % US (BPA) i sigr BC ¢ siqr Alberta x sefpd » b pF
BC it 4aagd T £Rd RASiZFERM RSB L E K4 T Rty g
Tk 4o GMS, MCA, REV £ T it » 59 B T 48 - fotrs m T 3
B RRBAP L ARETR I AP R T AR BB KA M
TR LRFE RN
3. BC to US Tie Line RAS & it & &
N-2 B3 G5 E E¥FET & RAS  f§# 4 TSAPM arming i3 47 48
*f (patching matrices) @ 8 % % K #'* % T ¥ (generation shedding) -
e P A gt i EL 2L112(NLY % F #£)% 5L94(CBK % 7 #b) > 4 %
FEHK o L PF EMS chp & T 454 (AGC) #-p B 4ik o
B R R F R R R 0 R SR R & fOSBH  w
REh R 4 g 0 & Z 1Y EMS-TSA 7 s 452238 o
4. RAS arming =z %

TSA &8 i > R % RAIERE TR IEER RO - TSA

i

#3 xR A § M BCUS BgsmsdyEd 2300MW # 3§ 1
3150MW ~ 3 R & 5% s * ~ T HE G « B BE R A 20112
2 5194 4~ %jg US ~ Alberta f542 % 4357 j£d TSAPM 2 RAS i #

arming 4 % ¥ = =& o
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6.7 Fm

*~F w it p ¥ % %% BC Hydro Chief Planning Engineer Mr.

el

StevenPai % & R @ FFHIHFEINGHIEPN FAAEEZTY (8 4p
MEELATRI AT AR S X R A Fp B ¥ % BC HydroChief Planning

Engineer Mr. StevenPai 3 3 -
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o BRI SRR R L ET T R R
7T1HFFHP

A AP A B RAA R R S E 2 FEE L% TH T

\\\?’;r

B SHR T EREBCEMT T AR AR o e &
TWABERLVAERERAIRGBFAT P CEFEERGFTFY - ZF-T E
I P £ SEPC F R e T iR TR R R Ry
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