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7t model HE1 o EIEMBLE[FRM] constant power *Fqﬁ%és“m{v[ felffi*] under-frequency,
over-current, busbar protection = - = » %JLI%MF | A IS A 2t r[ert | MTERE |
A Gross L) et [ R EIENE TS T EMS o Ay DEE T BIF R J e R BT
UEETHT IR GER TA R - PP ] Wi AR LR B (Y - OTS A pu E 7 ot

= EMS SE G N EL A FRLAEPI £ -

19



[l 3.23 DTS Room(H{i7 1)

OTS $L7¢ Iiiff 5 fif MMI » &5 1 [WASRETHT] ~ 4 TS FI[7] - 1) SUN E450 »

Ultra 60 7275 - 5] ADM, COM, NA » T SFRERE 2.1 PSS SR R (servers) < OTS 7
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AT Ginstructon | I £5 2 * > 2k By (£ 1 Popy - g) - Lk e R
(Control Manager)Z# ¥ » BGE T,/ #GEE ~ 1 B pb o SRS i o) 53070 - & 07"
ARE RS 2 T 1 A B R TR < g5 F (trainee) ) [l
- %5 MERVERT > B4 F 0 vy 2~3 'J~E3j?"§\ﬁabiﬂu&> ) F(ﬂ‘ =25 EJfSrF’ﬁléJ~ S OTS
A B R R SR [ (S - SR SR
e HERTHIRES ?”’WWEH&’“ eS0T I’[E‘FZIT‘EJF;’—“E" 5= IE 1A 15 J3 A 35
57 0 27 55 (715%) 5% ffﬁ‘

W Decisiveness({'#j< )

[ Leadership(?ﬁjcﬁﬁ’ﬁgiﬁ‘;jj)

B Knowledge of prevailing power system condition(qu‘} SEARERGE Y FJZJLF

m  Power of analysis("FjEf*J RS R i h))

B Response to forced outages(¥ &FJYEf AR ))

B Timeliness in power supply restoration(’s 3 & ! fg’?&ﬁ’j:*p)

B Familiarity with System Operation Manual, Standing Operating Procedures

(SHFIRTE 12 A L0 0 %)

7 Demo OTS [ ] [B1X [P U= » RSN 1 AGC PR » [T
PR PR () o R~ SR - B b R (D LA
LK) 3 BY~ G Open » i i) | F|THAsss i idhin 00 = Pt ™ [ - RAVis

= H PR R OTS 3 (e 77 FJ%%JL o



A~ S P (EPRI) BB

=~ RIS

FEHCF V(B 1082 5 RSP A > BB R P I 7 A 1900 &
SF{IET CEGB ferfa 2 UFVAl ~ i i1~ J AN BE v 2 G [ fr 11
PAPRTECT o fl > SO e AT R BT R B HIFH%?’\"'%VE‘I [t ARy ]
F%@Hl — R 2R (R (1SO: Independent System Operator)kfgi* |1 pAE(PX: Power
Exchange) - — il & IF > PR 1SO lﬁ}?ff_f A F'EFUF JJF%*@ B SEIR > TR
ISO d&F; ﬁ‘ﬁj’rq s (B TSO (Transmission System Operator) > [r[ Eﬂj}l—J PX B 53 B« 4=

FBFFY 1SO J\ﬁfi%ﬁ*g‘? PX fuT] |32 '=(MO: Market Operator) /< » £~ B ZFgy %Jﬁ&dﬁ

i

IR ol b o J7SCRVHE ] O T SRR (R STHEY CAISO ~ PIM

NYISO ~ ISONE -~ MISO ~ SPP ~ ERCOT - IESO * AESO - Z/[lqﬁ-ﬁ' 4.1 Hr. o

! [ISO New England |

[ Mew YorkI1SO |

P.JM

[ 4.1 4= 10 FEHT k[
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- :I%‘L’Fj‘qﬁ‘llﬁ“%r@% E.'IF?(NERC)Fﬁﬁ

NERC(North American Electric Reliability Corporation)=% -~ ¥~ 1968 = » %Fdjf?,ﬁ RN
BV ARS P O S pes A T VB LRI LS Pl e AR D g CE
B4 55 5% 10 4\&%‘%‘# Fjl YPIpt 4.2 P o KLY I > NERC B2 Bl g AR

i (i S ~ By PR ﬁi?ﬁ@%‘@ﬁ FERIE o RIS gﬁ“‘"F A PR

/s

ﬁiﬁ}ﬁfiﬁ%ﬁiﬁfﬁ'—?%ﬁ‘ PR A TR SR f1 S if(mﬁ‘@a{%‘@

<
i
¢
—L
o
=1
i \l

S AR~ Y

i 4.2 NERC B85 1773

17X %@F I8 ST NERC % PIM g2 - 21T PIM EREER! LV 5366 > (1)
S PIM Iﬁ”ﬁ Bl TR Fﬁf J’F{M% UEREE: N Zli%%f 7 f,r Fﬁ'(NERC)ﬂ

Pt - ™ J'J‘”J“wflﬁ@w A o
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¢§§§2Fﬂf\lﬂj ] NERC yﬁf ﬁ‘ HepIfEr» JEaeH NERC System Operation Certification
(SOC) Programs Manual » &%= ilEs: & }JTJI”JMIE%(EPRI)Fﬁﬁﬁ# ! FT"J NERC 3:}@; =Sl

VSRR AR T 0 SR (SVED I R R -

BIE AR (EPRI)
EPRI(Electric Power Research Institute) £ B[ £, 5" FL S BHEHT E[Fﬁ JTJDJE«M—F‘ RN

o 2l (R 4 1978 5 SR PRI 1 W RS

-

AR TR o 7 T R R URLE LY R S R A S
AU P P T o B o R RIS B b RIS Rl Tl R
PR 2 FETRY ) ~ SR sl e P T S ~ i NERC Jrﬁgﬁé [

SFIIL o &~ et R g i) 2 e PR A PR T~ S R 2R
W

EPRIRE w518l = SUPRVSR RS - S A IR OpAse gl » 220 1 155t
AFORED W F 1 23R40 (B ~ 450 [ 51 "5AY 90% % | iR
HEFH 222 MRS GURGT e @ £ o BT 25 plasst il el Bt
AbGH I EL o b (R )P T A SR (P39) L i 1% - EPRI

BRG0S0 S REiERE - 0 4 (NN TSR DR 4.3 o
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EPRI OFFICES AND LABORATORIES

EPRI L.5. OFFICES

= Hexiric Powar Research Instints
3420 Hilvieww Averws
Pala Ao, TA 24304

# Hexiric Powar Research Instints
1300 West W, T. Hamis Bouevard
Charlothe, MC 28242

* Hexiric Powar Research Instihts
2000 L Strest bW
Washinglon, DC 20035

= Blecric Powsr Reseanch Insfituts
242 Corridor Pork Boulevard
Kromille, TH 37932

* Hexiric Powar Research Instints
Cushomer Assiskonos Canter
3010 LB Fresssay, Suite 300
Didllos, TE 75234

INTERMATIOMAL OFFICES

=EPRI Inbsmational, Inc. — LIS
3420 Hillviersr Aoeznue
Pale Alto, CA 24304

=EPRI Int=mational, Inc. — Madrid [Branch]
Arorza 31, Civddcampo
Saon Sebostian de los Reys:
Madrid 28707, Spain

=EPRI Intsmational, Inc. — Tokyo [Branch)
KD CHemachi Building 21F
1-8-1 CHemachi, Chiyedatu
Tokyo 10020004, Jopan

=EPRl Infemational, Inc. — LK [Branch]
20 Cirnomon Lone
Fearnh=od Warrington
Chashirs W2 OBD
United Kingdom

LABORATORIES

* Energy Efficiency Living Lob
Q42 Corridar Park Badevard
Knooovile, TH 37932

* High ¥oltogs Component Tast Focliby
1200 West W.T. Harris Boulevard
Charlote, NC 28242

* High Voltoge Test Fociity
115 E. Mew Lanco: Rood
Leneo, MA D1240.2245

= Mandestructive Evaluation Cerier
1300 West W. T. Harriz Bouleward
Charlote, MC 28242

= Welding, Fobrication, and Comporent
Teating Failities
1300 West W. T. Harris Boulevard
Charlobe, NC 28262

[H 4.3 EPRI B2 5 0 R 50

EPRI A58 H= folldh 75 D“HWJF[ fIf| % Technology Innovation IFF[ iiB iflfﬂ%’i*h [il bLFJ

myps

A gi(Generatlon)

Pl

T ] A A

e e, (COR PRI (v, CCS 44175) » R

kil TR

FEVEIBTE o g 1o |

PR F",fj’” PR | 8 (S P 4 DI 4.4 -

FI“?_} JI@‘[:'p‘{ﬁﬁﬁr[JE'J(F’ower Delivery & Utilization, PD&U) : 3= JJH"F':af*
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R f}r ' T JJIE“lﬁ?J‘TSP} VHEF > Smart Grid R R RIS S [f 4.5
FLl | BN RLREY FRESR U Bl ok e PRI -
W Pp=(Nuclear) - 357 ff e B = ~ Y sy, D L E V-1
T TSR SR FH* 80 = (long-term operation) 4| ﬁ‘%ﬂ' 4.6 -
m Ui (Environment) : ?TJW?EEWJE&?} CTER T AR REEY E v AR T

PR » (IO 2.0 Rt AR I 47 -

Studies on solar avgmantation of existing combined cycle
and coal plants (4 host sites] laounched in 2008

MEASUREMENT-BASED VOLTAGE STABILITY
ADDING SOLAR THERMAL EMERGY TO FOSSIL MONITORING IMPROVES PREVEMTION OF
POWER PLANTS MAY BE LOWEST-COST OPTION VOLTAGE COLLAPSE

[ 4.4 [l 4.5

AN MUCILAR PLANTS OPELATE FOR 80 TEARS OR MORET MEW PROIICT SUPPORTS LONG-TERM
HUCLEAR FLANT OFERATIONS
qign[ 4.6
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2 F&I%?Bé:ﬂf%& £ A0 ¢ Palo Alto &% 1i] /. PD&U HlEfiH (Power Delivery &
Utilization) - ENTF, Shanshan Liu ~ Kai Sun ~ Guo Rui Zhang ~ Robert Entriken % ﬂlq& ETHY
i Jf"f ISR i & ] E‘*EE~ Fq’ﬁ‘*}iﬁfﬂ(Reactlve Power Management and Voltage Control)
SEAR 7 %ﬁ:’& }ZLﬁf[J(System Separation Decision) - Fwﬁmg 7 (Dynamic Thermal Circuit
Rating, DTCR)~ %flﬁ.jﬁﬁ(CIoud Computing) ~ #53% 2 ek (Parameter Identification)  PMU
BRI i (™ [ (Visualization) SRR < [ 4.8 £ 1] IJ,I‘“_,\*FjEf*JJ,%Fﬁ%EF% PMU 1455 7l »

T:‘IJ ’]_?\EIJ%E—’—I 1= 5[] Eﬁ A ST T [Fﬂl(Contour)

Phasor Measurement Units in
Horth American Power Grid

SOURCE: Flectn: Powes Messmch bnlituls

[ 4.8 175 PMU S5 i [

EPRI #5515 % 59 15 (5T - [ i ﬁ[%gd?‘i*liﬂﬁ?ﬁfﬁ}f%’*&d/?”m '+ ¥ NERC

H%EF ?ﬁﬁgrl'\wﬁj‘fg?{@ H I/;[;&u[% I/ — H—‘%HJ = EPRI [‘5} Jj\ £ fi IE:.I/ rx‘[?‘[tfj%“
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SRR > 3 i NERC % [ AR L BT ) (54 2

FRH T PR R T LR R D

P4~ EPRI${#t NERC R F7H

EPRI PD&U ?FIBFIH;EJEF,QFJ Fh, = @Eﬁﬁi@lbiﬂ {7 A4 (Grid Operation and
Planning Courses) » &7 - il ~ AR 0 [T 2 > 11 55 ﬁ@:ﬁ@ oI5

SYRTRPH * A B - TR I R 4

%< 4.1 EPRI PDU_GOP Courses

# Course Name Units/Certificate  Instructor Delivery
SYSTEM OPERATORS
101 Power System State Estimation 0.5 NERC CEU L. Min Classroom/Online
0.3 CEU (Online)
102 Wide-Area Power Flow, Visualization and Congestion 0.5 NERC CEU S. Lee Classroom/Online
Management 0.3 CEU (Online)
103 System Restoration 1.5 CEU (Classroom) K. Sun Classroom/Online
0.5 CEU (Online)
104 Voltage Stability Monitoring and Control 1.0 CEU (Classroom) K. Hur Classroom/Online
0.6 CEU (Online)

SYSTEM PLANNERS

201 Power Electronics-Based Transmission Systems 1.2 CEU (Classroom) R. Entiken  Classroom/Online
20la  Grid Shunt Compensation 0.2 CEU (Online) R. Enuiken  Online
201b  Impact of FACTS Devices on Power System Protection 0.2 CEU (Online) R. Enuiken  Online
201c¢  Assessment of Grid Reliability Benefits and Transfer Gains 0.2 CEU (Online) R. Enuiken  Online

with Segmenration of the Eastern Interconnection

202 Generator Modeling 2.0 CEU (Classroom) I Pourbeik Classroom/Online
0.8 CEU (Online)

203 Load Modeling 0.8 CEU (Classroom)  A. Gaikwas Classroom/Online
0.6 CEU (Online) P. Pourbeik

204 Modeling and Application of Static VAR Systems 0.2 CEU (Online) P. Pourbeik Online

ENERGY MARKETS

301 Value and Risk in Energy Markets 1.5 CEU (Classroom)  A. Altman Classroom/Online
1.0 CEU (Online)



IR F“‘ el 1EJJ D > g 101_Power System State Estimation % 102_Wide-Area

Power Flow Visualization and Congestion Management > £% NERC F%‘@F ? JhEas

=
A

AR

(CEHS)TR" 5 45 0.5 /[ « [ 35 SR FH4 Fiok S0 » 4.6 NERC 3 L 9 i3

CEHs » ifﬁﬁ?ﬁel ILA (Individual Learning Activity Application) EIJ?FWLW CEIET

W Sponsor or Provider’s Information : CEHs A f{#f HEL 4 2 vf

B Learning Activity Information : ! ‘{,fﬁ"fﬁﬂlﬁ 17 CEHs [Fi» 1L 2 e I"ﬂETJ'

AR

B This Activity Includes : UIJFINERC ¥E[lI(Standards) k- fi(Simulations) | ﬁfﬂﬂ FL' |

T
m  Instructional Delivery Term : G [jEE1YT [ RIFHH]

B Learning Assessment : FEo5

_.E[

W Learning Objectives : 5| R ILAS: &g i b 2 oS

B Learning Activity Content : E*IE’QF‘ 'F—“’FE‘PA s JF"[

29



5~ 5 Fr UL S FY 9 (NERC)RYS FIRTEIAS

~ TR

2003 & 8/14 =S (fIIE & R - J7SEUE)16 lHFHEHT 2006 F 5
%%E ?{ﬁiﬁﬁ@&%ﬁﬁj‘wﬁ(ﬂammlssmn Owners and Operators forum) » %1{l/4 2 Fil s
F’”Fﬁﬂ‘ﬁﬁ‘ﬂ@ ERHIE) 52 IFBA FIOPIATS.1 A BUESSCES T 68%[1V S « lj‘?’/ﬁj‘]lﬁﬁﬁ
%‘;Fﬂs'f [ 1> NERC 4% 2006 =+ 5 F| 51 7] il —eqﬁ%‘@ FYRE EF{(System Operator Certification, SOC)
A }Iﬁj’ﬁjﬂ‘ﬂ@ Eﬁ%%ﬁjﬂ@%ﬁﬁ_& [~ P A > 05 2009 F 11 F[SE RS RIEAN £ - i
0 NERC GGt 20 1998 = JIRife 1) F s ) S EeHEsEe - 2005 E‘ﬂf[r‘,*t ET
;@E\ﬂjg’((Continue Education Hours, CEHs) ff izf[ﬁmﬁwf fﬂj@ %‘@ EieE EFﬁ‘[J@ VET (TS

RS FIE] LD P - S~ 3 R TR SR AR i 2

.. Hydro One
: _N{nrtllea_sl Utilities
' Vermont Electric Power Company
Manitoba Hydrn 150 New England
United llluminating
BCTC New York ISO
BPA Otter Tl“ Con Edison
ITC Vo % co Holdings
Great River ;;PE i ﬂ
'n Xcel i Alleqllerly Powar
Exelon o
' ATC pibi ;
' f At Ameren p,quesne
WAPA e it PPL
Tri:State G&T “NPPD MISO "_"'s‘_:" . Progress Energy - Carolinas
it OPPD Big Rivers Dominion - Virginia Power
PG&E . Lincoln Electric :‘a’::f:"“’ Duke
LADWP . 'SPP TVA
Southern California Edison Oncor Southern

Georgia Transmission
Georgia System Operator
Progress Energy - Florida
JEA

FPL

PowerSouth
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FIRIIRL 4 _Fod BRPYN s > BY- ML ?]fé@gﬁ”f' Ef(Reliability Operator,
Reliability Coordinator, RO/RC)~ 57~ %t} Eﬂfﬂv%’“l’ﬁ m%‘@ Ej(BaIancing, Interchange and
Transmission Operator, BT) ~ 57 i%lt%%#f}(ﬁ%)%fm E1(Transmission Operator, TO) » SYPURH
t"gr VR iR 2 %)F%%"F (Balancing and Interchange Operator, Bl) - Hq\&?&f@ﬁ [(AEL T [epy
R 2957 > iV AAPS YRR e oA SR B AR aib ey ek = AL £
(e fIgpE 1SO l%‘@ IR B ] —Fﬁ%‘@ RE B B ﬁT— ot
AV RC R S Ty Bl s il @ A 18 g R s TS o) TO g -

F%‘”‘"F il IR I“J Sl NERC HEvpliy e VH > (= f '“?ZIHFI'F%E'HFI’ BN - HHIEY Y
RO RT3 R I il ?é}f‘j e 3 [P~ LR R R R
(CEHs) "y Fi* 38t » iy CEHs .V 4H{H %’}r_} NERC FE”H - (R R R BT - RETR f
"% [ NERC PCGC (Personnel Certification Governance Committee) g’ ! 571~ fﬁﬂ?ﬂ’fﬁ‘f'f
TS M EFFHEE T 5 1) NERC TSP R R AT RV FEV SR "f

=i b%&lﬁﬁﬂ‘@ %%ﬁ‘ﬁfﬁpﬁﬁ "ﬁyf[ﬂ%@ﬁ °

NERC F%‘@ FIRR AR & B 3 Z48 T Examination Working Group (EWG) g1 > FiEE ]|

pumﬁgw Il Jﬁ’g [ AE R E RS T 55T (non- scored) Bk A5 18 {lit ]

J MR B T T T P T R (scored) - [REVHEERLEEE ALY

_ﬂlll

=55 A ,jrég FI5E L[IF;U TIF/:F{I,El“ﬁpﬁﬂg@,%"ﬁéoNERcﬁjﬁ@F%E% =R
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53 PUAIR] -

T M p;}g@%}@ E1(Reliability Operator, RO/RC)
B BTN F:Em;ﬂy F“{T“?Fﬁq \F,ﬁﬁ‘@ﬁ (Balancing, Interchange and Transmission Operator,
BT)

LIV S F%?Fﬁ(ﬁﬁ??ﬁ:)ﬁ@ E1(Transmission Operator, TO)

LI MIRT~Ti ?ﬁﬂ’}a(ﬂ‘ fEk 7 H)F%‘@ f 1(Balancing and Interchange Operator, BI) -

PN B R e e ?J%ﬁ?dfﬁﬁg\'f“ﬁ’fﬁdﬁf%i{?ﬂ[‘% 5.1 A Y =
ke V57— 31 RC HEE HIEEARIEYCEL 150 J - BTHE FF o0 I ERey 125 ffi(items) » PN
RE 1l cp?r[ 25 JA A FE T VACGEEREED > gl ES ﬁ’fﬁJ’ff—?-{?ﬁTﬁ% 96 j ') o

VAT 74.4% -

[: I
# 5.1 NERC % {1 35 4
Passing Score Passing Score
Total Scored (# of answers (% of answers
Examination Title Questions | Questions correct) correct)

Reliability Operator Certification 150 125 96 74.4
Examination
Balancing. Interchange. and 150 125 96 74.4
Transmission Operator Certification
Examination
Transmission Operator Certification 125 100 77 76
Examination
Balancing and Interchange Operator 125 100 77 76
Certification Examination

IR R A3 T épﬁ, = B RH (Recall) ~ = H'] i (Application) & 55 #7

(Analysis) » EHE]5] E{FIEPJ%‘EI%KContent Outline)§[I™ » R HEY[IH 5.2 W4 5.3
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57— K RC : (125 items)

Resource and Demand Balancing

14 items (Recall - 6, Application - 8, Analysis - 0)
Emergency Preparedness and Operations

35 items (Recall - 7, Application - 21, Analysis - 7)
. System Operations

22 items (Recall - 9, Application - 13, Analysis - 0)
Interchange Scheduling and Coordination

12 items (Recall - 5, Application - 7, Analysis - 0)

. Transmission Operations

16 items (Recall - 3, Application - 3, Analysis - 10)
Protection and Control

3 items (Recall - 1, Application - 1, Analysis - 1)

. \Voltage and Reactive

8 items (Recall - 2, Application - 5, Analysis - 1)
Interconnection Reliability Operations and Coordination

15 items (Recall - 3, Application - 6, Analysis - 6)
277 J BT : (125 items)

. 21 items (Recall - 8, Application - 13, Analysis - 0)

. 37 items (Recall - 8, Application - 22, Analysis - 7)

. 24 items (Recall - 10, Application - 14, Analysis - 0)
. 13 items (Recall - 5, Application - 8, Analysis - 0)

. 18 items (Recall - 4, Application - 11, Analysis - 3)

. 3items (Recall - 1, Application - 1, Analysis - 1)

. 9items (Recall - 2, Application - 5, Analysis - 2)
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8. NA
B 37 X TO : (100 items)

1. NA
2. 35.items (Recall - 7, Application - 21, Analysis - 7)
3. 21 items (Recall - 8, Application - 13, Analysis - 0)
4. NA
5. 27 items (Recall - 6, Application - 16, Analysis - 5)
6. 5.items (Recall - 1, Application - 3, Analysis - 1)
7. 12 items (Recall - 3, Application - 7, Analysis - 2)
8. NA

B 37K BI - (100 items)
1. 26 items (Recall - 10, Application - 16, Analysis - 0)
2. 33.items (Recall - 7, Application - 20, Analysis - 6)
3. 26 items (Recall - 10, Application - 16, Analysis - 0)

4. 15 items (Recall - 6, Application - 9, Analysis - 0)

5. NA
6. NA
7. NA
8. NA
% 5.2 NERC Fi FAG I 4 24553 7
T .
Number of Number of Number of Number of Number
s Lo . correct
Examination | scored recall application analysis required fo
questions questions questions questions pi_ .
Reliability 125 36 64 25 06
Bal, Interch., 125 38 -4 13 96
and Transm.
Transmission | 100 25 60 15 77
Balancing 100 33 61 6 77
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#. 5.3 NERC i [ 4 5 7

Content Outline RC ET TO EI
E dD d
1. | oowee and Heman 14 21 NA 26
Ealancing
5 Emerge_ncy Preparedness and 35 37 35 2
Ciperations
3. |System Operations 22 24 21 26
Interchange Scheduling and
4, Coordination 12 13 A 15
5. |Transmission COperations 16 18 27 W&
£, |Pretection and Control 3 3 5 W&
7. |Woltage and Reactive g 9 12 Ma
Interconnection Beliability
e Ciperations and Coordimation 15 N N& N
Total 125 125 100 100

E Iﬁ@ﬁjﬁ'ﬁfﬁw[ﬂ :

S (Recall)

Operating Reserve can be provided by:
tap changers

capacitor banks

voltage regulators
interruptible loads

SRR

Balancing Area A is sending Balancing Area B a schedule. Which of the following
should both Balancing Areas verify?

1. price

2. ramp rare
3. magnitude

4. start/stop times
A1, 2 and 3
B. 1, 2 and4
C. 1, 3, and 4
D 2 3 and 4
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B EN [ (Application)

Generation is not sufficient to meet load, the Balancing Area is importing to iis
limits and voltage is decayving. Which of the following actions should be taken by
the System Operator?

shed load

correct schedule deviation

use the inferconnection hotline

schedule interchange transaction

oo e

If frequency is 60.00 Hz and a time ervor correction calling for 60.02 Hz is issued,
a balancing authority with a frequency bias of 100 MW/0.1 Hz will __

B P (Analysis)

A system is connected to neighboring systems and has inferchange schedules. Tie-
line metering is acceptable, but frequency indication has been lost. Which of the
following is the best control mode to use?

iy B o] ~ TVRDY P

B NERC Reliability Standards, particularly the following: NERC Glossary of Terms,
BAL 001 — 006; CIP 001; COM 001 and 002; EOP 001 — 006 and 008; INT 001, 003,
004, 006 — 009; IRO 001, 004 — 006, and 016; PRC 001 and 004; TOP 001 — 008; and
VAR 001.

B Power System Operation, Third Edition, authors: Miller and Malinowski in particular
Chapters 1, 2, 3, 5, 6, 10, 11, and 12.

B Electric Utility Systems and Practices, Fourth Edition, author: Rustebakke, in
particular Chapters 12, 13, 14 and 15.

B EPRI Power System Dynamics Tutorial in particular the Glossary and chapters: 2, 3, 4,

5,6,7,8,9, and 11.
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(= )%Eﬁ:%%ﬂ[ﬁ%

(=i~ 4529 NERC Iﬁﬁﬁ El %Eﬁﬁ% S 3%‘” System Operator Certification (SOC)
ﬁfﬁfﬁiﬁ EL I ™' it http://www.nerc.com/page.php?cid=6[84) » ik (= {7 [ [ 1<
ﬁﬁig'—Fliﬁ%%%@ » T £ E P&V ATT(Authorization-to-Test) i & A4 #ES —
WERY B ST ATT IREIRRB AT 15 £ P b Rt Bt
ﬁ%ﬁﬂfﬁﬁ’ PR RIS o PN R g e BRI FRSCE T00 o o FIR R
ORI RS 2 700 7% - Al I EL S 600 7 [Ny TRHER i T s 2 200 %

Uik 5.4 . o

# 5.4 NERC 7% LIl B34

Fee Schedule**

Application to test 5700
Application to maintain or change

credential using CE hours 5600
Application to retest 5700
Application to withdraw $100
Bad check/credit apphication 525

*#All funds must be payable in U.S. dollars.

(= ) e

SV PFUEA ) TR IEA! SOCAHRIIE g AR -
WRHT | ATT RESRRED R PR (M NERC [l (A 2 BP0 T
i ,%Fﬁiflﬁ(http://securereg&prometric.com/WeIcome.aspx)ﬁﬁu—a&}é[ﬁﬁuuéﬁfa%;,—\ EIQEPS’,E‘}JE R o —

LAY > NERC ;:%@5’5?[1@\/15]’%?%’{%%5‘?_ fiFi(confirmation numben)sEEt 1 5 ’5,
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R PR A R AR A RS BRI TV ST B i

RV EY= JE TO » HY M8y~ 21 RC Rras a7~ 21 BT 57575 ﬁ?ﬁ*ﬁé’w ATT JEREDRRE 1 & 7
PR N 30 “BER! o PYESER AR 1o OB RTTRS EEVIRIE R (i

AR ) 2 A EE D D ok BRI SRR
IPI R 1] - S ! £ (no-show) - #y £ Tacbld » Tty g Pt 5 gt~ =
LR A R
gt R PR ATT SRR i - 8 PR L U S b i |
H[%,:‘E'Ibij—hg& SHRSH glg::r*mg\% Fis FJ%H%%HI%NERC}{%WW%@ 100
7o ERERVH S oo T HIGHREI R Y] o L ST (R R
PRSI - SR s B R A 8 (ke = B -

()R e

I(
L

RGP 1 NERC ) oV R > 201 s () o st A B bl
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[ F‘ﬁf,ﬁ& Email NERC 7 A VMBI .

# 5.5 NERC "t [ 17 4 g t-

Examination Time Allocation
Examination Stages Time Allocation
Administration & Review of Candidate 30 minutes
Identification
Computer-Based Tutorial 15 minutes
Examination 2 hours & 45 minutes
Post-Examination Survey 15 minutes
Total Time to be Allocated 3 hours & 45 minutes
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Exam Statistics
Year Number of Number of Number _of Percent
Exams Taken Exams Passed Exams Failed Pass
1998 997 920 77 92.3%
1999 1598 1.409 189 88.2%
2000 1422 1,089 333 76.6%
2001 777 593 184 76.3%
2002 993 760 233 76.5%
2003 1.868 1,555 313 83.2%
2004 1.690 1412 278 83.6%
2005 2,170 1.731 439 79.8%
2006 1,262 943 319 74.7%
2007 1.030 729 301 70.8%
2008 1.009 634 375 62.8%
2009 058 621 337 64.8%
Totals 15,774 12,396 3.378 78.6%
100
80 "“\M M—\"“\_
=
§ 60 =
3
g 40
20
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98 99 00 01 02 02 04 05 06 07 08 09

Year
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NERC AR fBE | 570 0 5 > TG B TS (T SRR 7 0 NERC # % i
B 3t PP AL B[Rt - NERC AL 18 (S St g
AT CAISO ™ PGRE 5k » [RERGES [1F7H{ 7] NERC 9% - 3 it (5!

11 WECC YEF[) [ JRED 410 <

= R
Qe ﬁ'ﬂ‘ LSu

NERC %‘”ﬁ Eﬁ “'ﬁﬁ % Fg:rj—g,;ﬁ%dﬁﬂf » R4 NERC FgJH N
F‘/’FE‘F*%?F[E*JL ERFREY F e |7l (CEHS) » T [ ARG sl ] - BEER LRl
gt~ W 3 I YN ERSCE 600 7 o fI[N 2009 F 11 F| RIS, 2 5 =
EVETR 3 & » NI e 5oRy - ok A[IFS30: 2009/1071 i 7t - 2 v I B
MLt CEHS Y E 41 PR ARG -
(= )f‘[i‘ﬂaﬁ ?'ﬁﬁﬁjzfl‘

NERC f #78i7% 521,06 (S5ish CEHs 4117 -

B 27— BIRC : 200 CEHs

W 377 %1 BT : 160 CEHs

W 57=J§ TO : 140 CEHs

W })4 Bl : 140 CEHs

J—i&%ﬁ*lﬂ fl1 30 CEHs % kL NERC ﬁl%%ﬁ:ﬁE[J(Standards)%EE » £} 30 CEHs = fst

]%(Simulation)*éjl%;ﬁg ; ﬁﬂ?ﬁ OTS s ~ B2z L]ﬁé[‘a?ﬁnﬂ& . fgj%*@ﬁﬂw;%f;—f[@gﬁsf’%@ o CEHSs
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TG = B B> BIORH SR 5= 7] OTS A5 NERC S2[IE | RHLY %5 2 11 - JUIF
SRR 7 20 2 TR (R IA RATE 2 B - AR AR AR R
L/ LI

1. Basic Concepts(Fl % #2.)

a. Basic electricity including capacitance, inductance, impedance, real and reactive power
b. Single phase & three phase power systems

c. Transmission line and transformer characteristics

d. Substation layouts including the advantages and disadvantages of substation bus

schemes
2. Production & Transfer of Electric Energy(?#’JJfE}i—iB EE?L?)

a. How generators produce electricity
b. Types of generators including advantages and disadvantages of each type
c. Economic operation of generators

d. Real and Reactive power flow
3. System Protection (% (WFE)

a. Transmission line, transformer, and bus protection principles
b. Generator protection principles
c. Types of relays used in different protection schemes

d. The role of communication systems in system protection
4. Interconnected Power System Operations(Z: ‘4‘%73?#‘} Jﬁf»ﬁ’ﬁx?ﬁ@ L 1Y

a. Voltage control
b. Frequency control

c. Power system stability
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d. Facility outage response

e. Automatic Generator Control (AGC) including the different modes of AGC
f. Extra High Voltage (EHV) operation

g. Energy accounting

h. Inadvertent energy
. Emergency Operations(BZ 132§ (5)

a. Loss of generation resource

b. Operating reserves

c. Contingency reserves

d. Line loading relief

e. Loop flow

f. Load shedding

g. Voltage and reactive flows during emergencies

h. Loss of critical transmission facilities
. Power System Restoration(?#’} J%%fﬁﬁiﬁﬂﬂ)

a. Restoration philosophies

b. Facility restoration

c. Black start restoration

d. Load shedding

e. Under-frequency load shedding

f. Under-voltage load shedding
. Market Operations(?fbﬂﬁj,};ﬁjn L )

a. Standards of Conduct
b. Tariffs

c. Transmission reservations and transmission priorities
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d. Transaction tagging
8. Tools(fe® |75 #7— £!)

a. Supervisory Control and Data Acquisition
b. Automatic Generation Control application
c. Power flow application

d. State Estimator application

e. Contingency analysis application

f. P-V Curves

g. Load forecasting application

h. Energy accounting application

i. OASIS application

J. E-Tag application

k. Voice and data communication systems
9. Operator Awareness(r%‘@ FIEESFE)

a. Identifying loss of facilities

b. Recognizing loss of communication facilities

c. Recognizing telemetry problems

d. Recognizing and identifying contingency problems

e. Communication with appropriate entities including the Reliability Coordinator
10. Policies & Procedures(iffﬁ"sﬁﬂffﬁ)

a. NERC reliability standards

b. ISO/RTO operational and emergency policies and procedures
c. Regional operational and emergency policies and procedures
d. Local & company specific policies and procedures

e. Emergency operating plans
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f. Line loading relief procedures

g. Physical and cyber sabotage procedures

h. Outage management and switching procedures

11. NERC Reliability Standards(NERCT* ﬁf@ﬁ%ﬁlﬂ)

a. Application and/or implementation of NERC reliability standards

(%) CEHs ' sk

PJ CEHs [/}fQﬂ%%Tf_lH NERC I:?JP "UF = Eﬁgrﬁlﬁ;a‘l‘ﬁ F;‘/Wk}’t\’i}z NERC ]?;:F[JTE#HJ‘

CEHs VEGF - it & F M ] USS300 lhzeedr » & 5 3 5 1 US$300 - [y = 1 CEH

"]

1.

2.

3.

10.

11.

12.

13.

14.

15.

F US$45 > i"r%iﬁm%ﬁ Bt 7 ILA Hlﬁ%?‘« o MY[IEL NERC Frrzefi’ 7 28 %\%fﬁ :

i

Applied Professional Training, Inc. (APT)

Bismarck State College (BSC)

Blue Water Energy Services (BWES)

Contego Information Security Solutions, Inc. (CISS)
Decision Systems International (DSI)

Direct Line to Compliance (DL2C)

Drexel University, Goodwin College

Electrikgrid

Electric Power Research Institute (EPRI)

Electric Utility Consultants, Inc. (EUCI)

Industry Compliance Institute, LLC (ICI)

lowa State University (ISU)

L&K International Training

Midwest Independent Transmission System Operator (MISO)

Operations-Training-Solutions (O-T-S)
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16. Operator Educational Services - North America, LLC (OES)
17. OSI University (OSII)

18. Powertech Labs Inc. (PLI)

19. Powersmiths International, Inc.

20. RCATS Consulting LLC

21. SERC Reliability Corporation

22. Siemens Energy, Inc., Power Technologies International (PTI)
23. Southwestern Power Administration's Power Operations Training Center
24. System Operations Success, Intl. (SOS Intl.)

25. The Energy Group

26. Tulane University Tulane Energy Insitute

27. Waukesha Electric Systems

28. WAPA's Electric Power Training Center
S PR € TR AR P - NERC CEHs 79t » RIE s
NERC Rt B .V @ - 101 APT B Jl%ij[“ T
« PWR100: Electric Power System Operations (- ﬁ&Eﬁi’?”&%)
» Course PC240: Emergency Operations - | (NERC CEHs)
» Course PC290: NERC System Operator Certification Exam Preparation (# ﬁﬁﬁ:& ETFJ)
<[ SOS Intl ¥ EUCI &4 NERC CEHs FFAH Gt » 7+ i ;EEE% Hlﬁg”?%?}%’iﬂ FI1SOS Intl
PR e ?ﬁﬁﬁ'\f%@?»’?(omine training) & F i 7 f#(Classroom training) RyFEi7K =4 - 1) EUCI

[="+ kL NERC CEHs l?,d i ;‘/ﬁ%ﬁfﬁ » - £L International Association for Continuing Education

and Training (ANSI/IACET) Pﬁdp HSH -
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FHAE:  corporatesecurity@caiso.com
H H: 20108 H31H EF-0T41

WEE: 0026587 @taipower com tw
EN=H Friendhy Meeting Reminder

Hello Taun-Yu,

Tou are scheduled to attend a meeting on 97272010 with Tar Eliott at the California 150,
Please contact your host if you have any questions or need directions to our campus.

Thank you,

Secutity

[fi' 6.7 Email {5 J?{

CAISO & ™ A= I iZ ~ FUSRORGE= i) RC L - 1 AR 87
Operations Procedure & Training (OP&T) group F,‘TIEFD W EIRSE] 14 N R Y if[?fﬂﬂplr% Group
a2fl(Manager) Tami Elliott & 4 =¥ eAsizz s 7 plfj(Senior Simulator Trainer) Eric Hudson
B i %@F e 'E[ﬁ% o

CAISO Fﬁ@%’ﬁ‘ﬁfjé@ﬂ\ﬂ 10 f[%%‘f@ A EIJ?F'[ 1 ¢, Shift Supervisor ~1 ¢, Lead
Transmission Operator ~ 3 ¥, Transmission Operators(E! f[1 1 ?ﬁi’ﬂ;ﬁiﬂl «) ~ 3 £, Generation
Operators(E 11 erHﬁTI[‘L‘\)E 2 7 Schedulers(®l f[11 ?[T‘iﬁ'ﬁif[l ©) 0 5 6 [HZSEALE
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[ @Tﬁ TERARE > iy NERC Standard Requirement fi:fs » CAISO & & *ﬁﬁTﬁ%
ST A AP BRI 2 B ~ TR IR0 - BRI ] bt
%) - CAISO [ It l»&ﬁ:ﬁﬁﬁr E=F 122550 (self study material)$RH £El=9 NERC %Eﬁﬂ%%ﬂf?ﬁ
3:}@ Fleed .

7+ NERC %Eﬁ%ﬁ%?l » CAISO $E{# 7FE'E7$J S ﬁﬂ?ﬁ%}@ AR LA A R
PR N EI 4 S s> &2 WECC Training Sessions [iUZ A » I 6.2 . o H 1
7 *PH £% Operations-Training-Solutions(O-T-S) ** “JF’?#J it S EFHAHER 5T HIPEHE2 30

CEHs -

%< 6.2 WECC Training Sessions

[ Course Name Standards | Operations | Simulation EOP | ProfHours |
Generation Balance B L i 6 |

| Emergency Operations 8 32 12 32 32

| Interchange 10 30 11 0 30

| Introduction to System Operations 6 30 6 0
System Restoration 6 32 14 32
Switching 6 30 8 0 0
Transmission Operation — Relay 6 30 12 6 0
Transmission Operation — Voltage 12 30 24 6 30
Schedulers Training Course 1 B 24 ] 0
Schedulers Training Course 2 0 ~3 0 0
Dynamics of Dislurbances® 10 30 10 30
Power System Dynamics* 9 295 8 14

PR p ]| Y F[W[S{*‘*?F“ i ,%’%@ EI7" " {CETAC Summer Workshops) - CETAC

(California Electric Training Advisory Committee) {5 ‘JLI’HF{ J?”W%‘E‘% E'l’*A » 75 2003 = Y
o B EF ;F““ VIS 5 JHIUE R Workshops > £ {fi [ﬁﬁzﬁﬁf” FiHF 0~ W 5 VR
A NERC 32 CEHs ({} 8 CEHs simulation){ufi* = 4 (2010)# 4/19~5/21 53 5 #9355

A/ Rancho Cordova 77 » Fl1 CAISO = #f > FFHY[1I% 6.3 -
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%< 6.3 CETAC Summer Workshops

g S e B Commencater b
e e P o] Crivmrn
Lt 1103170 s
E5!rpm

Taifenis
Etrsmm
Al EAR Yinow— Megara b Hapoeeyg
FRRER Haym 1T
Lou Angien LonArsgeies Sanbmminis
—
L Zagmqpsin P eiri Wernge
wwune LFERLY SR
s i
R Leteml Lpmewnes Frezor e b dsockizi
Lo Rk i3] T
Celibarria Bullrrs Lt Qlafroies
Lunats Ly
[ Ly

i 2= AT S IR -
« CAISO
* PG&E
» SCE
» SDG&E
» SMUD(Sacramento Municipal Utility District)
* WAPA(Western Area Power Administration)
 City of Burbank
» City of Glendale Water & Power
* Los Angeles Department of Water & Power
» Loveland Reliability Coordination Center - WECC RC

* Modesto Irrigation District
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v g

SR g R P 30 (0 BUE I BT ¢ (R

PG&E i~ Lauri L. Jones ¢ - J[[fffl Standards Review FAHFE17)

* Renewables

* RC Communications and Directives

» Communication During Disturbance Events

« Off Nominal Frequency

* Islanding

» Emergency Operating Procedures & CIP Standards
 Black Start Restoration

* Remedial Action Schemes (RAS)

» Voltage Control

» Situational Awareness

=9t ET'L]’EB?%@ FI R LSy CEHs » CAISO [l 17 [If(L&K Training >+ Fil - )ast
FRGRGTH(IIR 6.4) » G VT F I - SR 68CEHS - NGBS BT
Standards » Simulation % Fl 30 CEHs ~ FIFH | lﬁﬁ:“% A%l TRACCESS (f'1 TTG Systems
Inc. of Edmonton, Canada [j]3& ) - Af3E [ » FUE TRy lﬁ PEA] iﬁﬁﬁg Fkﬁ%—rw’t J F =y

ﬁ”ﬁl“?ﬁ%ﬁ‘?ﬁuﬁﬁﬁﬁ 7 A A o AR [ 35 e
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%< 6.4 CAISO it (L&K)abL HHAd

L&K Training Modules
NERC ID Course Title Standards | Operations | Simulation | EOP
LK-Intl_001_Trans_7501 7501 — Review of Fundamentals 0 4 0 0
LK-Intl_001_Trans_7502 7502 - Power Transmission ] 4 0 0
LK-Int_001_Trans_7503 | 7503 - System Voltage Control 0 4 0 4
LK-Intl_001_Trans_7504 7504 - System Frequency and Tie-Line 1] 4 | 0 4
Control '
LK-Int_001_Trans_7505 | 7505 — Power Dispatching 0 4 0 0
LK-Intl_001_Trans_7506 7506 = System Security 0 4 0 2
LK-Intl_001_Trans 7507 | 7507 - Operating Under Abnormal 0 4 0 4
Conditions
LK-Intl_001_Trans_7508 7508 - System Restoration 0 4 0 4
LK-Intl_001_Trans_7509 | 7509 — Monitoring and Control 0 4 0 0
Communications
LK-Intl_001_Trans_7510 | 7510 = Transmission System Protection 0 4 0 0
LK-Intl_001_Trans_7511 7511 = The Effects of Deregulation on 0 = 0 0
System Operation
LK-Intl_001_Trans 7512 7512 — Power Dispatch Under 0 4 0 0
Deregulation
LK-Intl_001_Trans_7513 7513 = Transmission Control 0 4 0 0
LK-Intl_001_Trans_7514 7514 - Interconnection Operation ] 4 0 0
LK-Intl_001_Trans_7516 | 7516 — Generation Control and 0 4 0 4
Performance
LK-Int_001_Trans_7517 7517 — Aspects of System Operations 0 4 0 4
LK-Intl_001_Trans_7518 | 7518 — Power System Transactions and 0 4 0 0
Coordination
TOTAL 0 68 0 26

(P4)OTS 3 (=22 sl
CAISO #E| OTS » EU¥s %‘fﬁlﬁ”ﬁ TRRLED IR ] 35 L BA(Market System)s&i S i)
fiE > BT RS IR 0 A1 OTS iy | kit o 7]
b SR AHARAGS S YT i i (R - OTS $R7] Wintel 7 [=Hffs i il 4
4 653 CE V™) 2 (R E7g) 28R Compag GS 80 fifl » | R1#5LET ES 452010
5 P 2 Pt R KRR EMS ALY =3 YA - OTS s . MMI T = J2 1+ Folsom
107 GFERHE < Alhambra [ €] 4 i §)2~3 i MMI [ 7] -

7 OTS R~ Il 1= 5L 181 2 FHE 0 FIfifh 67 [ OTS BUBRE - 10
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FEMS *EEIH 10 {79 EMS SBURAEE 5-10 £ % FY T TE RO VAR AL
(Network Model) 5 [F=9t » 7 f (54 & Ebﬁ*ﬁ‘iﬁ VRS BIE 18 £ F EiEiH - OTS Database
ﬂﬁj@ 5~6 FHRIFr- o FRRISGE 10 5 0 IR T JEH@%K’? SEFARAE
EINRIPRITR R D HI S S0 15 - ) OTS it £ Market System FfffHf ] o v o
LB E < R e OTS 2k Case Fflaf 2SR

7t OTS fiv model =1 > %%EIUF%? "Hi] Turn Off ; §° u%ﬂ &7 Model - i RLETEE
R TR I G ZEISORE U - OTS o S FERYAT OB 427 [ L1 (gross) - [~
Fﬁ[ﬁﬁﬁlffrﬂﬁlﬁ&f@ Bopr) E%ﬁﬂ‘@ PR o TpRLE ) e &ﬁ(Pomt of Delivery):T (/452 - %Z’F‘E'p
i PR AR o R ER [T Gross 1]V FIRSHEOY - Rl PR e
o gk 2R [T EMS o NI T OTS g iUV EMS 6L Ry hLe s Bl -

OTS iugfj(instructors) [ [ ¢ 5 £, o F 1] ] pIgFE » #1 AR 671 e 2
AR~ (TEIS FI 0 RS - g5 OTS YA * 3 - IR 22 51
iy &0 F L SRS PRI - F FIRE R A A R o OTS P » = ] &0 50
P [ S (T o 3 [EE580 1 BRpll BE g (<57 - OTS Ry RplI A fF G 2 bl >
DR RLY )L Ui SR E | [ A - B W OTS PRl > 1) 1-8 iy
ERITE] 5 0 2 R 50 OTS (R SRl i o 2-4 1 (i) - 5K CAISO
%*.7. %4 % NERC CEHs 7 30 'HHJ? Simulation /U\Elﬁﬁg\(ﬂ—ﬁ‘ Fjﬁgiiﬂ% Simulator 3@?@ » B

EUf Simulator FF s L ]
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T AT R ﬁJ(PG&E)]%‘@ EAF A pd
(- )PG&E fiijfi

PG&E (Pacific Gas and Electric Company)(#: PG&E Corporation <" % f;J » By 5 1905
= ,;@ﬁ[@ﬂfﬁggpmmm 8 ﬁk;ﬁ@éjf'ﬁ 20,000 £, ° i~ f[J: + T [ WJFI ﬁkﬂ%‘ﬁ 7 FERC
(Federal Energy Regulatory Commission)® 1] =* #|Hy 2 =& Eﬁrﬁ CUPU (California Public
Utilities Commission)f JEfF‘W 5 CAISO R Jl%‘@ﬁ 7 FRATIA Sﬁ [Hpﬁ 7470,000
I ED ~ 1500 FJJ ML AR "?ﬂ'ﬁ TETHE R SV = SN i—iﬁiﬁ RSEIE
(PG&E - SCE ~ SDG&E)V—~ -

PG&E %JJ—FTﬁIﬁ IS L*Ei/[‘q%ﬂ‘ 6.8 Fr o EJ’E%%E'IE‘E ‘%ﬂ?ﬁ’lj(%ffﬁf?ﬁﬁi 3.9GW) ~ 1%
fi-(Diablo Canyon 7| ‘f S F&éﬁé Fkﬁ't'r 2.2GW) IR ASAE B D BRSSO
#(30MW) > ?F&%ﬁéfp’ﬁﬁ% i 6.9GW > El Paplis 400 % IPP % 9t [ ‘p‘]aj k l/;:Mﬁ e 3% ﬁJ’E:t
#:Ejruf1§<_}yr[?~fz’|€{ﬁ =" ~fy - %BI’}%E'J%‘ ° ﬁﬁ‘ﬁ??%ﬁ%ﬂ 18616 [fl'a“&'\%“i@?;ﬁ%[’—iﬂ
‘p‘]ajqéii'é‘.b 141215 &l'ﬁ&%&@ﬁ%ﬁ&?—é‘. > et RS MBI - =S SCE X P ‘@F?T
I E ] 12 ff 500KV A ETT 130 ff 230KV~ 115KV 0 60KV T 712 [l e (D
Bt 44KV ~ 34KV > 27t 20KV W 12KV kSIS - PG&E [i-Lu f175541% 22 5GW » 7
[F R F1N S1GW 1 44% » A4 TR ™ | i 510 ff -

[ SR T iR | 6438 ﬂ\FLE‘ﬁﬁ?JFI ~ 42141 FRIRIRS S "Jg‘.ﬁﬁk& 420 f'ﬁ%ﬁi

S IR o ARG 7 (ISR 6.9 .
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IRV = P AL T ARy R AN e [ RS o
99/9/9 g\_@p@;{{;;r;g;fg,{;ﬁﬁgrgmggaﬁ%(San Bruno)fiv— {fi (= “E BT IH] 6 [F % a8 2k 2

\\\\\\\\

:’?*ET&%SJ‘E’ o [EIHZHE A %;]L”} 170 A 5 o WL YN = J/I’F_‘ﬁ‘f 4 ~35=d 50 *Ar

5 Fé' Cls Jﬁﬁm@fﬁm Y Fw{-; AEEIE g i ffgl = P %EJIH*JH F%% Y-

(ASATILES SO it E R

(= )PG&E jfzt‘ﬁjmllfu\fﬁ fi

PG&E [~ FERC - WECC - PG&E * CAISO frﬁlrﬁgz%ﬁ!u PR RS o FEApTE 510
f;'JJE'V ‘F oV s - i CAISO 1998 & 5y fiif El"‘fiiﬁ‘g\éip|§E‘iﬁ[§ﬁk?§§mjfﬁlg\'?%j@HIA
P AR SRR [ 2R 15 (WS- 17 (R o - CAISO 55
b R 1o 8 (R R (e (00 15 R BRI - R b7 ] R
BT ST T 2005 £ 8 PGRE 3T Y- W IUTRIS W Bk B e
EREHERD R TR IR 130 £ (LI FH9REL 100 £ - FIHITaES 54 (7 9 A8 &5
6 £)) ° [0 2006 # MRS TRIGBER » B ]~ PRI R R I (W
ALY o SR 2012 F R YT SNFORI WA L £ 1 iR 17 (R
YRS 3l o

F112005 & $ETFRE 5 0BT STk M- B 6 = o B
oo pIRTE R 2 T T IR > AR R SR (1 AT (Transmission

Department) " [ ﬁijfiﬁéﬁiﬁfﬁhiﬁﬁzﬁﬁj[wlmfﬁ Vacaville jfzt‘ﬁj[JHl@\ ]"E{ﬁjﬂ/‘ﬁéf‘& IERIIEEN!
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SBR[ < T 2009 & 9 7] Vacaville FrAfifpl 1o A > ©1E] S flallin dat
fIFL - 7o B BRI 2010 F 5V 4 5 AR+ SEE[H IR H3- VT
Vacaville %ﬁfﬁﬁcﬁﬁé f‘B}Zﬁ’ﬁjﬂH - (Transmission Operation Control Center, TOC) ¥+ ¢ & 1]
SEVH[E 1 Sacramento [ > AR 1T [ o SIS RO B R E%’Litﬁmfll%&?%
"% (E 1fj]it (=457) - ¢/ Shift Supervisor - Commend > System Dispatcher » * ~ ;[y{f]
?6 Fr I (e ST F,LTIEFU:['L?‘}BBFH??B?’JE&%@E’ = A ol My VA 5 =) 3E 73
- Vacaville [ 2 {149t » GR!0 FEPIARIBHRRERT- 1) 2 S FYR"A - 2 DR 6.10
o AT PRI - 5 (Shift supervisor) 9 » (AR PR3 3

T f‘l” = [~ (Supervisor)—~ ¢

>3 S5
= =
T o 2o
o2 o=

Q ' Z

28 3

Qo 5 e

‘ S W %9

~ O o @©

ﬂc q_)(U

= o=

= o<

System
Dispatch

ODN Connect to UDN
/>/ Transmission Connect to
Dispatch Senior /

' 6.10 Vacaville G 1 < [
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v Vacaville FrAA [ 1o -7 ai BRI E [ PG&E ARG G 15F [V f 19\'%@
I (b5 25F o e 1) » F e i 4% - (backup) (& (=i ™[ 23 £ =Ei -
B/ i(Contingency) S % U5, Strategic %+ e T+ IR 611 o
P AIFL $fl2 Vacaville - %, Vacaville EMS (Areva) i » it v 4 [ |2 it 4= -

F B TR B I PR S

PG&E i~ ~ E1lk 57 KL ffi 7552 (Shift Supervisor) ~ ﬁﬁr%f@ E1(System dispatcher) ~ ﬁE?J*
’F 7K 8 (= E ] (Transmission  System  Operator)  fiel &5 o 7 = 7k # (= £ 1 (Distribution  System

Operator) » £l {1 Shift Supervisor > System dispatcher féﬁ?igé | NERCRC %‘—Eﬁ o S [l
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%‘@F Fr i 90 P ny NERC EHHFE IR A0 - 2759 it | NERC frﬁlrjﬁ;ﬂ
[f1.] F,F‘,%@ ARIPINEEE ] %”*%h’;@&'lfiﬁ@?'”ﬁﬁﬁi(Dlspatcher Training Program, DTP) » [F=3"
W[ F“F“f J%‘@ %i(Electric Operations, EO)#% ™+ I/ Performance Improvement (Transmission
Training and Standards Development team, TTSD) ' - EIJ?F,E&FJ % HFWWE‘, E[BET7
Shift Taking Criteria Training Card » & & Fﬁ%&?? R #%E(Eli?ﬁ NERC CEHs - WECC -

CETAC - Field training) » Z/[I[ﬁ' 6.12 Fr- o

DTP

NERC
Certified

Transmission System
Dispatcher Shift

Taking Criteria
Training Card
B \Vb
You must first Continual Education
become NERC s NERCCE
Certified to begin the s WECC
Dispatcher Training s CETAC
Program (DTP) s  FEield

.

[f' 6.12 PG&E [y [ i/t

PN RSB T (B o SRR = D 14 TR R(E D S iRL TR (k) o SRS
2 ZF1 8 75 35 1 (Practical  Factors) EI”FEIET% Shift Supervisor % i~ FEI(F‘[ » A= Lead System
Dispatcher * Sr. Supervisor, PITTSD 1% 3 - f& <11 Manager(Grid Operations)ff= » %
f[#ﬁzl fﬁ,?il (% (Shift Taking Criteria Training C:;lrd)ll.gf’il[ﬁR *.6.5 -
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# 6.5 [fE7=7"yf Shift Taking Criteria Training Card

Transmission Desk Sign-Off

System Dispatcher: xxooox

Prerequisite: Date
NERC certified System Operator. ARIKKTHKANR
Knowledge Requirement: Shift Supervisor _Date

s SLIC Logging system

= Transmission system

» Monitoring

s Administration

Practical Factors Shift Supervisor __Date
Describe the SLIC system, and log in.

Define logging requirements in SLIC.

Enter a “forced” outage into SLIC.

Make a "Black Book™ entry into SLIC.

Make an “Office Item” entry in SLIC.

Make a “Dispatcher Notes" entry in SLIC.

Make a “10 minute report” entry.

Set up EMS to monitor the transmission system.
Describe Interruption Program management curtailment program.
Show how to operate the IRAS computers.

Use GRIPDATA spreadsheet to monitor Humboldt.
Use GRIPDATA spreadsheet to monitor Fresno.
Discuss safety precautions applicable

Discuss safety "Man on line" card

Describe a proper "“clearance”

Describe substation operator switching process.
Describe the purpose of grounding*

Discuss requirements of a good ground*

Describe the proper sequence for applying a ground*
Describe PG&E grounding procedures*

Explain single point grounding*

Describe how to ground Circuit breakers, transformers®
Describe how to ground transmission lines*

Describe switching responsibilities.

Describe SLIC process for clearance limits

= & & ® ® & ® & ® ® & & @ & ®© @ @

" & ® 8 & @

*Provided Sections 1, 2 and 6 of PG&E Protective Grounding Manual for future reference
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System Dispatcher: xxxxx

Shift coverage

The system dispatcher will spend at least 14 shifts of 8 hours or more on the Transmission
desk, under instruction. Atleast 5 of these shifts will be on midnight shift.

Date Shift Shift Supervisor
Date Shift Shift Supervisor
Date Shift Shift Supervisor

Review Board recommendation to assume shift on the Transmission Desk

| have examined the above-named candidate as having the basic knowledge of a PG&E
System Dispatcher. | am recommending that based on the recommendations from the Shift
Supervisors and the Review Board that the candidate be released to assume shift
coverage and emergency callout for the System Dispatcher Transmission Desk.

Lead System Dispatcher Date

Sr. Supervisor - Date
Transmission Training & Standards Development

Manager's Release

| hereby release the above named individual to assume the Transmission Operations
Center, System Dispatcher Transmission Desk, based on the recommendations above as
having the basic knowledge of a PG&E System Dispatcher.

Manager — Date
Grid Operations
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T VRS g, FRTTGn ol 7 (6 M i - 076 Sl b " 13 -
JE [ RERHIMRERT (S 1 - BT PGEE 5 AR 4 (iR A
(training sessions) I ™™ -

B Jan/Feb : FPEL ~ 2 F[E S -

W CETAC : %71 CETAC Workshop - " /&# NERC 32 CEHs -

B Summer Readiness : pl‘p‘ﬁfﬁﬁﬁrlﬂyﬂﬁ » glgﬁz«j‘@quﬁ]ﬁ ?ﬁ_ﬂmﬁw/ o

B Sep/Oct : 49 ~ 10 F|#iF Workshop » & (2009) % 7 9/21~10/23 ;5 5 &+ &% 5

= ["EHH NERC 24~32 CEHs -

PG&E ##¢ | # JJE%S-?EM‘%‘FIEG TS SHNEIEETIE Z/Dﬁ%ﬂ' 6.13 - > LF‘%*N‘Z*]?B}% ’r:?ﬁ?{ Lauri L.
Jones ¢ - H[|£% EO Performance Improvement . Transmission Development Supervisor » £ Sﬁ
IS B4R 7 8o = g e g (oA A Badai ). 730w NERC R
LRI o PG&E FIEEY F A F1 2004 & & > -1 NERC CEHSs % AR I 2009
/& System Dispatcher CE Training Program 7" » s fi'/&H 70 CEHs » & Hlf»I
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